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INTRODUCTION

Thank you for purchasing the Mitsubishi Motion Controller/Personal Machine Controller. This instruc-
tion manual describes the handling and precautions of this unit. Incorrect handling will lead to
unforeseen events, so we ask that you please read this manual thoroughly and use the unit correctly.
Please make sure that this manual is delivered to the final user of the unit and that it is stored for
future reference.

Precautions for Safety

Please read this instruction manual and enclosed documents before starting installation, opera-
tion, maintenance or inspections to ensure correct usage. Thoroughly understand the machine,
safety information and precautions before starting operation.

The safety precautions are ranked as "Warning" and "Caution" in this instruction manual.

When a dangerous situation may occur if handling is mistaken leading
@ WARNING to fatal or major injuries.

When a dangerous situation may occur if handling is mistaken leading
A CAUTION to medium or minor injuries, or physical damage. -

Note that some items described as cautions may lead to major results depending on the
situation. In any case, important information that must be observed is described.




For Safe Operations

1. Prevention of electric shocks

{> WARNING

@ Never open the front case or terminal covers while the power is ON or the unit is running,
as this may lead to electric shocks.

@ Never run the unit with the front case or terminal cover removed. The high voltage terminal
and charged sections will be exposed and may lead to electric shocks.

@ Never open the front case or terminal cover at times other than wiring work or periodic
inspections even if the power is OFF. The insides of the control unit and servo amplifier are
charged and may lead to electric shocks.

<lr> When performing wiring work or inspections, turn the power OFF, wait at least ten minutes,
and then check the voltage with a tester, etc. Failing to do so may lead to electric shocks.

@ Always ground the control unit, servo amplifier and servomotor with Class 3 grounding. Do
not ground commonly with other devices.

@ The wiring work and inspections must be done by a qualified technician.

@ Wire the units after installing the control unit, servo amplifier and servomotor. Failing to do
so may lead to electric shocks or damage.

@ Never operate the switches with wet hands, as this may lead to electric shocks.

@ Do not damage, apply excessive stress, place heavy things on or sandwich the cables, as
this may lead to electric shocks.

<%> Do not touch the control unit, servo amplifier or servomotor terminal blocks while the power
is ON, as this may lead to electric shocks.

@ Do not touch the internal power supply, internal grounding or signal wires of the control unit
and servo amplifier, as this may lead to electric shocks.

2. For fire prevention

/\ CAUTION

A\ Install the control unit, servo amplifier, servomotor and regenerative resistor on inflammable
material. Direct installation on flammable material or near flammable material may lead to
fires.

A\ If a fault occurs in the control unit or servo amplifier, shut the power OFF at the servo
amplifier’s power source. If a large current continues to flow, fires may occur.

A\ When using a regenerative resistor, shut the power OFF with an error signal. The regenera-
tive resistor may abnormally overheat due to a fault in the regenerative transistor, etc., and
may lead to fires.

A\ Always take heat measures such as flame proofing for the inside of the control panel where
the servo amplifier or regenerative resistor is installed and for the wires used. Failing to do
so may lead to fires.




3. For injury prevention

/N\ CAUTION

4. Do not apply a voltage other than that specified in the instruction manual on any terminal.
Doing so may lead to destruction or damage.

A\ Do not mistake the terminal connections, as this may lead to destruction or damage.
&\ Do not mistake the polarity (+/-), as this may lead to destruction or damage.

A\ The servo amplifier’s heat radiating fins, regenerative resistor and servo amplifier, etc., will
be hot while the power is ON and for a short time after the power is turned OFF. Do not
touch these parts as doing so may lead to burns.

A. Always turn the power OFF before touching the servomotor shaft or coupled machines, as
these parts may lead to injuries.

/N Do not go near the machine during test operations or during operations such as teaching.
Doing so may lead to injuries.

4. Various precautions

Strictly observe the following precautions.
Mistaken handling of the unit may lead to faults, injuries or electric shocks.

(1) System structure

/N\ CAUTION

/A Always install a leakage breaker on the control unit and servo amplifier power source.

/\ I installation of a magnetic contactor for power shut off during an error, etc., is specified in |
the instruction manual for the servo amplifier, etc., always install the magnetic contactor.

~/\ Install an external emergency stop circuit so that the operation can be stopped immediately
and the power shut off.

/N Use the control unit, servo amplifier, servomotor and regenerative resistor with the combi-
nations listed in the instruction manual. Other combinations may lead to fires or faults.

A\ |f safety standards (ex., robot safety rules, etc.,) apply to the system using the control unit,
servo amplifier and servomotor, make sure that the safety standards are satisfied.

/N If the operation during a control unit or servo amplifier error and the safety direction
operation of the control unit differ, construct a countermeasure circuit externally of the
control unit and servo'amplifier.

/N\ Insystems where coasting of the servomotor will be a problem during emergency stop, servo
OFF or when the power is shut OFF, use dynamic brakes.

/N Make sure that the system considers the coasting amount even when using dynamic brakes.

/A In systems where perpendicular shaft dropping may be a problem during emergency stop,
servo OFF or when the power is shut OFF, use both dynamic brakes and magnetic brakes.

/N The dynamic brakes must be used only during emergency stop and errors where servo OFF
occurs; These brakes must not be used for normal braking.

/N The brakes (magnetic brakes) assembled into the servomotor are for holding applications,
and must not be used for normal braking.

/A Construct the system so that there is a mechanical allowance allowing stopping.even if the
stroke end limit switch is passed through at the max. speed.

/A Use wires and cables that have a wire diameter, heat resistance and bending resistance
compatible with the system.




/\ CAUTION

A\ Use wires and cables within the length of the range described in the instruction manual.

- /\ The ratings and characteristics of the system parts (other than control unit, servo amplifier,
servomotor) must be compatible with the control unit, servo amplifier and servomotor.

A Install a cover on the shaft so that the rotary parts of the servomotor are not touched during
operation.

- /\ There may be some cases where holding by the magnetic brakes is not possible due to the
" life or mechanical structure (when the ball screw and servomotor are connected with a timing
belt, etc.). Install a stopping device to ensure safety on the machine side.

(2) Parameter sett‘ings and programming

/\ CAUTION

A\ Ssetthe parameter values to those that are compatible with the controi unit, servo amplifier,
servomotor and regenerative resistor model and the system application. The protective
functions may not function if the settings are incorrect.

A\ The regenerative resistor model and capacity parameters must be set to values that conform
to the operation mode, servo amplifier and servo power unit. The protective functions may
not function if the settings are incorrect.

/\ Set the mechanical brake output and dynamic brake output validity parameters to values
that are compatible with the system application. The protective functions may not function
if the settings are incorrect.

/\ Set the stroke limit input validity parameter to a value that is compatible with the system
. application. The protective functions may not function if the setting is incorrect.

A Set the servomotor encoder type (increment, absolute position type, etc.) parameter to a
value that is compatible with the system application. The protective functions may not
“function if the setting is incorrect.

/N Set the servomotor capacity and type (standard, low-inertia, flat, etc.) parameter to values
that are compatible with the system application. The protective functions may not function
if the settings are incorrect.

A\ Setthe servo amplifier capacity and type parameters to values that are compatible with the
system appllcatlon The protective functions may not function if the settings are incorrect.

A\ Use the program commands for the program with the condltlons specified in the instruction
manual.

/N Set the sequence function program capacity setting, device capacity, latch validity range,
I/0 assignment setting, and validity of continuous operation during error detection to vaiues
that are compatible with the system application. The protective functions may not function
if the settings are incorrect.

/\ Some devices used in the program have fixed applications, so use these with the conditions
specified in the instruction manual.

/N The input devices and data registers assigned to the link will hold the data previous to when
communication is terminated by an error, etc. Thus, an error correspondence interlock
.-program specified in the instruction manual must be used.

/N Use the interlock program specified in the special function unit’s instruction manual for the
"program corresponding to the special function unit.




(3) Transportation and installation

/N\ CAUTION

/N Transport the product with the correct method according to the weight.

/A Use the servomotor suspension bolts only for the transportation of the servomotor. Do not
transport the servomotor with machine installed on it.

/N Do not stack products past the limit.

/N When transporting the control unit or servo amplifier, never hold the connected wires or
cables.

/N When transporting the servomotor, never hold the cables, shaft or detector.

/N When transporting the control unit or servo amplifier, never hold the front case as it may
fall off.

/N When transporting, installing or removing the control unit or servo amplifier, never hold the
edges. :

/N Install the unit according to the instruction manual in a place where the weight can be
withstood.

/N Do not get on or place heavy objects on the product.
AN Always observe the installation direction.

/A Keep the designated clearance between the control unit or servo amplifier and control panel
inner surface or the control unit and servo amplifier, control unit or servo amplifier and other
devices.

/N Do not install or operate control units, servo amplifiers or servomotors that are damaged or
that have missing parts.

/N Do not block the intake/outtake ports of the servomotor with cooling fan.

/N\ Do not allow conductive matter such as screw or cutting chips or combustible matter such
as oil enter the control unit, servo amplifier or servomotor.

/N The control unit, servo amplifier and servomotor are precision machines, so do not drop or
apply strong impacts on them.

/N Securely fix the control unit and servo amplifier to the machine according to the instruction
manual. If the fixing is insufficient, these may come off during operation.

/N Always install the servomotor with reduction gears in the designated direction. Failing to do
s0 may lead to oil leaks.

/A\ Store and use the unit in the following environmental conditions.

. Conditions
Environment
Control unit/servo amplifier Servomotor
Ambient 0°C to +55°C 0°C to +40°C
temperature (With no freezing) (With no freezing)

. . ... | According to each instruction 80%RH or less
Ambient humidity manual. (With no dew condensation)
Storage According to each instruction —90°C to +65°C
temperature manual.

Atmosphere Indoors (where not subject to direct sunlight).

P No corrosive gases, flammable gases, oil mist or dust must exist.
Altitude 1000m or less above sea level.
Vibration According to each instruction manual.




/\ CAUTION

/N When coupling with the synchronization encoder or servomotor shaft end, do not apply
impact such as by hitting with a hammer. Doing so may lead to detector damage.

/N Do not apply a load larger than the tolerable load onto the servomotor shaft. Doing so may
lead to shaft breakage.

/N When not using the unit for a long time, disconnect the power line from the control unit or
servo amplifier.

A\ Placethe control unit and servo amplifier in static electricity preventing vinyl bags and store.
/N When storing for a long time, contact the Service Center or Service Station.

(4) Wiring

/\ CAUTION

A\ Correctly and securely wire the wires. Reconfirm the connections for mistakes and the
terminal screws for tightness after wiring. Failing to do so may lead to run away of the
servomotor.

A\ After wiring, install the protective covers such as the terminal covers to the original
positions.

/\ Do not install a phase advancing capacitor, surge absorber or radio noise filter (option
FR-BIF) on the output side of the servo amplifier.

/\ Correctly connect the output side (terminals U, V, W). Incorrect connections will lead the
servomotor to operate abnormally.

/\ Do not connect a commercial power supply to the servomotor, as this may lead to trouble.

/N Do not mistake the direction of the surge absorbing
diode installed on the DC relay for the control signal
output of brake signals, etc. Incorrect installation may VIN
lead to signals not being output when trouble occurs or (24VDC)
the protective functions not functioning.

A\ Do not connect or disconnect the connection cables
between each unit, the encoder cable or sequence ex- Control Z‘i‘;’r"::
pansion cable while the power is ON.

A Securely tighten the cable connector fixing screws and fixing mechanisms. Insufﬁcuent fixing
may lead to the cables combing off during operation.

/N\ Do not bundie the power line or cables.

Servo amplifier

(5) Trial operation and adjustment

/N CAUTION

/\ Confirm and adjust the program and each parameter before operation. Unpredictable
movements may occur depending on the machine.

/N Extreme adjustments and changes may lead to unstable operation, so never make them.

/N When using the absolute position system function, on starting up, and when the controller
or absolute value motor has been replaced, always perform a home position return.




(6) Usage methods

/N\ CAUTION

/N Immediately turn OFF the power if smoke, abnormal sounds or odors are emitted from the
control unit, servo amplifier or servomotor.

/N Always execute a test operation before starting actual operations after the program or
parameters have been changed or after maintenance and inspection.

/N The units must be disassembled and repaired by a qualified technician.
/N\ Do not make any modifications to the unit. '

/N\ Keep the effect or magnetic obstacles to a minimum by installing a noise filter or by using
wire shields, etc. Magnetic obstacles may affect the electronic devices used near the control
unit or servo amplifier.

/N Use the units with the following conditions.

ltem Conditions
Input power According to the separate instruction manual.
Input frequency According to the separate instruction manual.

Tolerable momentary

power failure According to the separate instruction manual.

(7) Remedies for errors

/\ CAUTION

/\ If an error occurs in the self diagnosis of the control unit or servo amplifier, confirm the
check details according to the instruction manual, and restore the operation.

N if a dangerous state is predicted in case of a power failure or product failure, use a
servomotor with magnetic brakes or install a brake mechanism externally.

/N Use a double circuit construction so that the magnetic brake operation circuit can be
operated by emergency stop signals set externally.

A\ If an error occurs, remove the cause,  sput off with servo ON signal OFF,  gu 1+ oot with th
secure the safety and then resume op-  alarm, magnetic brake signal. em”ergen":;/ sto:
eration. signal (EMG).

A\ The unit may suddenly resume operation
after a power failure is restored, so do not
go near the machine. (Design the ma-
chine so that personal safety can be en- a
sured even if the machine restarts
suddenly.)

Servo motor

Magnetic
brakes

(8) Maintenance, inspection and part replacement

/N CAUTION

/N Perform the daily and periodic inspections according to the instruction manual.

/N Perform maintenance and inspection after backing up the program and parameters for the
control unit and servo amplifier.

/N Do not place fingers or hands in the clearance when opening or closing any opening.
/N Periodically replace consumable parts such as batteries according to the instruction manual.

- Vil -



/\ CAUTION

/\ Do not touch the lead sections such as ICs or the connector contacts.

A\ Do not place the control unit or servo amplifier on metal that may cause a power leakage
or wood, plastic or vinyl that may cause static electricity buildup.

/\ Do not perform a megger test (insulation resistance measurement) during inspection.
A\ When replacing the control unit or servo amplifier, always set the new unit settings correctly.

N\ When the controller or absolute value motor has been replaced, carry out a home
position return operation using one of the following methods, otherwise position
displacement could occur.

1) After writing the servo data to the PC using peripheral device software, switch on the
power again, then perform a home position return operation.

2) Using the backup function of the peripheral device software, load the data backed up
before replacement.

/N After maintenance and inspections are completed, confirm that the position detection of the
absolute position detector function is correct.

/N Do not short circuit, charge, overheat, incinerate or disassemble the batteries.

A\ The electrolytic capacitor will generate gas during a fault, so do not place your face near
the control unit or servo amplifier.

/N\ The electrolytic capacitor and fan will deteriorate. Periodically change these to prevent
secondary damage from faults. Replacements can be made by the Service Center or Service
Station.

(9) Disposal

/N\ CAUTION

/N Dispose of this unit as general industrial waste.
/A Do not disassemble the control unit, servo amplifier or servomotor parts.
A Dispose of the battery according to local laws and regulations.

(10) General cautions

/N CAUTION

/N All drawings provided in the instruction manual show the state with the covers and safety
partitions removed to explain detailed sections. When operating the product, always return
the covers and partitions to the designated positions, and operate according to the instruc-
tion manual.

/N Under no circumstances will Mitsubishi Electric be liable or responsible for any consequen-
tial damage that may arise as a result of the installation or use of this equipment.
All examples and diagrams shown in this manual are intended only as an aid to understand-
ing the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for
actual use of the product based on these illustrative examples.
Owing to the very great variety in possible applications of this equipment, you must satisfy
yourself as to its suitability for your specific application.

- Vil -



CONTENTS

GENERALDESCRIPTION. ..........ciitiiniiirinercnreessasnannnacns 1-1~1-22
1.1 Positioning Control by the Servo SystemCPU . . ............... ..., 1-7
12 FunctionUpgrades ...............cciiiiiiiinninnnnnnnnn. e 1-18
1.2.1 Improved presentvaluemanagment ....................cciiiienn.n.. 1-20
PERFORMANCE SPECIFICATIONS.........cccitiiiirecenrssrcrssnennns 2-1~2-2
POSITIONINGSIGNALS .........cvvcintcuncenrenscanrnssssscasannnns 3-1~3-73
31 Axslhput/Output Signals .............. ... i i i it 3-2
3.1.1 Positioning start completed signal (M1600+20n/Xn0/M2400+20n) .......... 3-5
3.1.2 Positioning completed signal (M1601+20n/Xn1/M2401+20n) .............. 3-6
3.1.3 In-position signal (M1602+20n/Xn2/M24024+20N). . .. ..........cvvvvunnn. 3-7
3.1.4 Command in-position signal (M1603+20n/Xn3/M2403+20n) . .............. 3-7
3.1.5 Speed control in progress signal (M1604+20n/Xn4/M2404+20n). . .......... 3-8
3.1.6 Speed/position switching latch signal (M1605+20n/Xn5/M2405+20n). . ...... 3-8
3.1.7 Zero pass signal (M1606+20n/Xn6/M2406+20n) . ....................... 3-9
3.1.8 Error detection signal (M1607+20n/Xn7/M2407+20n) .................... 3-9
3.1.9 Servo error detection signal (M1608+20n/Xn8/M2408+20n) ............... 3-9
3.1.10 Home position return request signal (M1609+20rvXn9/M2409+20n)........ 3-10
3.1.11 Home position return completed signal (M1610+20n/XnA/M2410+20n) . . ... 3-10
3.1.12 FLS signal (M1611+20n/XnB/M2411420n). . . ........cvviinriinnennnn, 3-10
3.1.13 RLS signal (M1612+20n/XnC/M2412+20N) . ........ccovviiinennnennnn. 3-11
3.1.14 STOP signal (M1613+20n/XnD/M2413+20n). .. .......ccvvvnnnnnnnn.., 3-11
3.1.15 DOG/CHANGE signal (M1614+20n): when A171SCPU used ............. 3-1
3.1.16 DOG signal (XnE/M2414+20n): when A273UHCPU
(8/32-axis specification) isused . ............... ... .. i i, 3-12
3.1.17 Servo READY signal (M1615+20n/XnF/M2415420n). . .................. 3-12
3.1.18 Torque control in progress signal (M1616+20n/XDn/M2416+20n). ......... 3-13
3.1.19 CHANGE signal (XD8+n/M2417+20n): When A273UHCPU
(8/32-axis specification) isused . .............. ... ... ... i i, 3-13
3.1.20 Stop command (M1800+20n/Yn0/M3200+20n) . ....... S 3-14
3.1.21 Rapid stop command (M1801+20n/Yn1/M3201420n) ................... 3-15
3.1.22 Forward JOG start command (M1802+20n/Yn2/M3202+20n)/
Reverse JOG start command (M1803+20n/Yn3/M3203+20n) . ............ 3-16
3.1.23 End signal OFF command (M1804+20n/Yn4/M3204+20n) ............... 3-16
3.1.24 Speed/position switching enable command (M1805+20n/Yn5/M3205+20n) .. 3 - 17
3.1.25 Limit switch output enable command (M1806+20n/Yn6/M3206+20n) . . . .. .. 3-18
3.1.26 Error reset command (M1807+20n/Y n7/M3207+20n)' ................... 3-18
3.1.27 Servo error reset command (M1808+20n/Yn8/M3208+20n)*. ... .......... 3-18
3.1.28 Extemmal STOP in;)ut/invalid when starting command
(M1809+20n/YN9/MB209+20N) . . .. .ot vttt i e 3-19
3.1.29 Feed present value update request command
(M1812420n/YNC/M3B212420N) . ... oot eie it i e e e e e 3-19

3.1.30 Servo OFF command (M1815+20n/YnF/M3215420n) . .................. 3-19



32

3.3

34

3.1.31 FIN signal (M1819+20n/YCO+n/M3219420Nn). ... ....... ... cvvninnnn.. 3-20
3.1.32 M code output in progress signal (M1619+20n/XC0+n/M2419+20n) . . ...... 3-20
Internal Relays (M) .. ...t i it et e e e i 3-21
3.2.1 PC READY flag (M2000)

..... Signal sent fromSCPUtoPCPU ....................... ... ......3-22
3.2.2 Start accept flag (M2001 to M2004/M2001 to M2008/M2001 to M2032)

..... Signal sentfromPCPUtoSCPU ................................83-24
3.2.3 Allaxis servo start accept flag (M2009)

..... Signal sentfrom PCPUtoSCPU ................................3-26
3.2.4 Manual pulse generator enable flag

(M2012/M2012 to M2014/M2051 to M2053)

..... Signal sent from SCPUtoPCPU ... .............................3-26
3.25 JOG simultaneous start command (M2015/M2015/M2048)

..... Signal sent from SCPUtoPCPU ................................83-26
3.2.6 Speed switching point designation flag (M2016, M2040)

..... Signal sent fromSCPUtoPCPU .. ..............................3=-27
3.2.7 Start buffer full $M2020/M2020/M2050)

..... Signal sentfromPCPUtoSCPU .. ..............................3=27
3.2.8 Speed change flags (M2021+n/M2021+n/M2061+n)

..... SignalfromPCPUtoSCPU .. ..................................3-28
3.2.9 System setting error flag (M2041)

..... Signal sentfrom PCPUtoSCPU ................................3-28
3.2.10 All axes servo start command (M2042)

..... SignalfromSCPUtoPCPU ............. ... ...t ....3-29
3.2.11 Optional slot module error detection flag (M2047)

..... SignalfromPCPUtoSCPU ................. .. vivieeenn....3-30
3.2.12 Automatic deceleration in progress flag (M2128 to M2159):

when using an A273UHCPU (32 axis specification)

..... Signal sentfrom PCPUtoSCPU ................................3=-31
3.2.13 Speed change "0" accept flag : when A273UHCPU

(32 axis specification) is used ..... Signal sent from PCPUto SCPU .. ... ... 3-32
Special Relays (SP.M) ... ... i i i i e i e e 3-35
3.3.1  WDT error flag (M9073) ..... Signal sent from PCPUto SCPU............. 3-35
3.3.2 PCPU READY-completed flag (M9074)

..... Signal sentfromPCPUtoSCPU ................................3-35
3.3.3 In-test-mode (M9075) ..... Signal fromPCPUto SCPU .................. 3-36
3.3.4 External emergency stop input flag (M9076) v

..... SignalfromPCPUtoSCPU ....................................3-36
3.3.5 Manual pulse generator axis setting error flag (M9077)

..... Signal sentfromPCPUtoSCPU ................................ 336
3.3.6 Test mode request error flag (M9078)

..... Signal sentfromPCPUtoSCPU ................. ...t .... 83237
3.3.7 Servo program setting error flat? (M9079)

..... SignalfromPCPUtoSCPU ............... ... ...t ... 32037
DataRegisters (D). .. ......coii i e e 3-38
3.4.1 Monitoring data area (D800 to D879/D800 to D959/D0 to D639)

..... Data sent fromthe PCPUtothe SCPU ...........................3-43
3.4.2 Data storage area for control change

(D960 to D983/D960 to D1007/D640 to D703)

..... Data fromthe SCPUtothe PCPU ...............................3-53
3.4.3 Limit switch output disable setting register

(D1008 to D1009/D1008 to D1011/D760 to D775)

..... Data fromthe SCPUtothe PCPU ... ............................83=-55
3.4.4 Registers for setting axis numbers controlled by manual pulse generators

(D1012/D1012 to D1014/D714 to D719)

..... Data fromthe SCPUtothe PCPU .................... ... ... 3257
3.4.5 JOG operation simultaneous start axis setting register (D1015/D1015/D710 to

D713) ....Datafromthe SCPUtothe PCPU .. .. ...................... 3-58



34.6

1 pulse input magnification setting registers for manual pulse generators
(D1016 to D1019/D1016 to D1023/D720 to D751)

..... Data fromthe SCPUtothe PCPU ...............................83-59
3.5 Special Register (SP.D) ...t i e e e 3-60

3.5.1 Limit switch output status storage area

(D9180 to D9181/D9180 to D9183/D776 to D791)

..... Data fromthe PCPUtothe SCPU ...............................3-63
3.5.2 PCPU error cause(D9184) ... Data from the PCPUtothe SCPU........... 3-65
3.5.3 Servo amplifier classification

(D9185/D9185 to 9186/D792 to D799)

..... Data fromthe PCPUtothe SCPU ...............................3-67
3.5.4 Manual pulse generator axis setting error

(D9187/D9187/D9185 to D9187) ,

..... Data fromthe PCPUtothe SCPU ...............................3-68
3.5.5 Test mode request error

(D9188/D9188/D9182 to D9183)

..... Data fromthe PCPUtothe SCPU ...............................3-69
3.56.6 Error program No. (D9189) ..... Data from the PCPUto the SCPU . ........ 3-70
3.5.7 Error item information (D9190) ... Data from the PCPU tothe SCPU. . ...... 3-70
3.56.8 Servo amplifier installation information (D9191/D9191/D9191 to D9192)

..... Data fromthe PCPUtothe SCPU ...............................3=-T1
3.5.9 Area for setting the smoothing magnification for the manual pulse generator

(D9192/D9192 to D9194/D752 to D754)

..... Data fromthe SCPUtothe PCPU ...............................83-73
PARAMETERS FOR POSITIONING CONTROL...........cciiivenensnnenns 4-1~4-38
41 System Settings ........... i et e 4-2
42 FixedParameters . ....... ...ttt i i i i e 4-12

421 Setting the number of pulses per revolutionftravel value per revolution/
unit magnification . ......... ... .. . i i i e e i 4-14
4.2.2 Upper stroke limit value/lower stroke limitvalue. .. .....................4-16
423 Commandinpositionrange ..............c.ciiiiiiiiiii i, 4-17
43 Servo Parameters. ... ... ... . et 4-18
4.3.1 ADU servo parameters
(applicable only when using A273UHCPU (8/32 axis specification)) .. ... ... 4-19
432 MR-[]-Bservoparameters.............c.coviiiii ittt 4-21
433 Positioncontrolgain1, 2. .. ... ... .. i i e 4-26
434 Positioncontrolgaint, 2. ...ttt i i e e i 4-27
435 Speedintegralcompensation............. ... ittt i it 4-28
436 Inpositionrange. .. ... ... .. i e 4-28
437 Feedforward gain. . ... ..ottt ittt ittt ittt e 4-28
438 Loadinertiaratio.............ciiiiiiiiii i i e 4-29
439 Automatictuning.............. ... i i e e 4-29
4.3.10 Servoresponsivenesssetting............ ... ... . i, 4-30
4311 Notchfilter. . ... ... e e 4-31
4.3.12 Electromagnetic brake sequence ............. PO 4-31
4.3.13 Monitoroutputmode. . ....... ... .. i i i e e 4-31
4.3.14 Optional function 1 (carrier frequency selection) ....................... 4-31
4.3.15 Optional function 2 (no-motor operation selection). . .................... 4-32
43.16 Monitoroutput1,2offset .......... ... i e 4-33
4317 Pre-alarmdataselection...............cciiiiiiiiii i 4-33



4318 Zerospeed .................. e e aa e 4-34

4.3.19 Excessive erroralarmlevel. ..... ... .. ... .. .. . it 4-34
4.3.20 Optionalfunction 5 .. ... ... .. ... i e 4-34
4.3.21 PI-PID switching positiondroop .......... ... .. i 4-34
4.3.22 Torque control compensationfactor. ............... ... ... ... ... 4-34
4.3.23 Speed differentialcompensation. . .. ... .. ... ... .. il 4-34
44 ParameterBlocK . ... . e e 4-35
441 Relationships among the speed limit value, acceleration time,
deceleration time, and rapid stop decelerationtime . .. .................. 4-37
442 Scurveratio.......... e e e e 4-37
4.43 Allowable error range for circular interpolation. ........................ 4-38
SEQUENCE PROGRAMS AND SFC PROGRAMS. ............civvnnsennn §-1~5-21
5.1 Cautions on Creating a Sequence Programor SFC Program .................... 5-1
5.2 Servo Program Start Request Instruction (DSFRP/SVST) . ............. ... ..., 5-3
521 Start request instruction for 1 to 3 axes (DSFRP):
when using A171SCPU/A273UHCPU (8 axis specification) ............... 5-3
5.2.2 Start requestinstructionfor1to4/1to8axes(SVST).................... 5-6
5.3 Present Value Change and Speed Change Instructions (DSFLP/CHGA, CHGV) ... .. 5-9
5.3.1 DSFLP instruction (when using A171S/A273UHCPU (8-axis specification)) . .. 5-9
532 CHGA/CHGVINStrUCONS. . .......coviiiin ittt e i e e 5-13
B4 SFC PIrOgrams. . ... ittt e 5-17
5.4.1 Starting and stoppingSFCprograms . ..............cviiiiinirnanan.. 5-17
542 Servoprogramstatrequest............. ittt 5-18
SERVO PROGRAMS FOR POSITIONINGCONTROL ...........c00cvneunss 6-1~6-16
6.1  Servo Program Compositionand Area . ......... ... ... ... oo, 6-1
6.1.1 Servoprogram composition ............ .t i e 6-1
6.1.2 SerVOPIOGraM ArEA . ... ovvvv vt tn it e s nseensaeneneararaeaeanenenen 6-2
6.2 Servoinstructions . .......... ... i it e 6-3
6.3 PositioningData ........... ... i e 6-8
6.4 Method for Setting PositioningData .. ........... ..ottt 6-—-12
6.4.1 Setting by designating numericalvalues. . ...................... .. ..., 6-12
6.4.2 Settingby usingworddevices(D,W). ... ... ... .. ... 6-13
6.5 Creating Sequence Programsto Start ServoPrograms . . ...................... 6-14
6.5.1 Case where the servo program is executedonceonly. .................. 6-14
6.5.2 Case where different servo programs are executed consecutively ......... 6-15
6.5.3 Case where the same servo program is executed repeatedly . ............ 6-16
POSITIONINGCONTROL .........ccivtevrennsenrnsnccnsssnsnssnvsnns 7-1~7-149
7.1 Basicsof PositioningControl ........... .. .. 7-1
711 Positioningspeed .. .........oi it i i e 7-1
7.1.2 Positioning speed under interpolationcontrol. . .......... ... ... ... ... 7-2
7.1.3 Control units for one-axis positioningcontrol . .......................... 7-7
7.1.4 Control units for interpolationcontrol ....................... ... .. ..., 7-7
7.1.5 Controlusingdegreesascontrolunits . ................ ... .. ... ... ..., 7-9



7.1.6 Stop processing and restartingafterastop ........................... 7-12

7.1.7 Acceleration and deceleration processing .. ... P et 7-18
7.2 One-Axis Linear PositioningControl . . . .............. ... ... .ot 7-20
7.3 Two-AXxis Linear Ihterpolation Control........................ e 7-24
74 Three-Axis Linear InterpolationControl. . . ......... ... ... ... i, 7-29
7.5 Four-Axis Linear InterpolationControl. . .................coiiiiinen. .. 7-34
7.6 Circular Interpolation Using Auxiliary Point Designation........................ 7-38
7.7  Circular Interpolation Using Radius Designation. . ............................ 7-42
7.8 Circular Interpolation Using Center Point Designation ......................... 7-48
7.9 One-Axis Fixed-PitchFeedControl. . ............... ... e, 7-53
7.10 Fixed-Pitch Feed Control Using Two-Axis Linear Interpolation. . ................. 756
7.11  Fixed-Pitch Feed Control Using Three-Axis Linear Interpolation ................. 7-59
742 Speed Control (I). . .....oviinii i i e 7-62
743 Speed Control (II) . ... e e, 7 -66
7.14 Speed/Position SwitchingControl. . ............ ... ...ttt 7-69
7.14.1 Starting speed/position switchingcontrol ............................. 7-~69
7.14.2 Restarting speed/position switchingcontrol .......... . 7-~76
7.15 Speed-SwitchingControl. . . ......... .. .. i i i e 7-81
7.15.1 Starting speed-switching control, speed-switching points, end designation. . . 7 — 81
7.15.2 Setting speed-switching points using repeat instructions . . ............... 7-88
7.16 Constant-Speed Control ......... ... .. ... ittt e 7-93
7.16.1 Setting Pass points using Repeated Instructions . . ..................... 7-97
7.16.2 Speed switching during instruction execution. . ....................... 7-102
7.16.3 One-axis constant-speedcontrol ..................cccoviiiinnnn.. 7-106
7.16.4 Two- to four-axis constant-speedcontrol ............................ 7-110
7.16.5 Passpointskipfunction ................. ... . i i, 7-117
7.16.6 FINsignalwaitfunction............... ... .0 iiiiiiiiiiiinnnnn. 7-118
7.17 Position Follow-Up Control . ......... ... ... ittt i, 7-120
718 Simultaneous Start ......... ... ... .. . i e 7-124
749 JOG Operation . ......iiitiii ittt it e 7-127
7.19.1 JOGoperationdata. ..............cciiiiiiiii i i e 7-127
7192 Individual start. . ... ... . e e 7-128
7193 Simultaneousstart ............. ... ... i i i 7~-131
7.20 Manual Pulse GeneratorOperation. . ..............ccoiiiiiiiiinnennrenn. 7-133
721 Home Position Retum. .. ... ... i i 7-140
7.21.1 Homepositionreturndata. ................ ... ..o it 7-140
7.21.2 Home position return by the near-zero pointdog method. .. ............. 7-142
7.21.3 Home position returnby thecountmethod. .......................... 7-144
7.21.4 Home position return by the datasetmethod......................... 7-145
7.21.5 Home position returnservoprogram ................ccoviriiirnnnnn. 7- 146
7.22 High-Speed Oscillation . ............ ... .. i, 7-148
AUXILIARY AND APPLIEDFUNCTIONS . ......ccvtticinennnnrennnnnnnes 8-1-~8-26
8.1 LimitSwitchOutput Function. ........... .. ... .. . i, 8-2
8.1.1 Limitswitchoutputdata ............... ... . oo, 8-2
8.1.2 Limitswitchoutputfunction................. .. ... ... .. ... . oo, 8-2



82 MCodeOutput Function. ......... ... ...t 8-4

8.3 Backlash Compensation Function. ................c.c.uuiiinnaannnn . 8-6

84 Torque Limit Function . . ... ... ... .. . . . i 8-8

85 ElectronicGear Function. ........... ... ... 8-10

8.6  Absolute Positioning System. . .. ... ... ... 8-12

8.7 SpeedChange . .............c..uuiuiiuii 8-15

88 PresentValueChange ............... ...ttt 8-18

8.9 SKpFUNCHON. ... . 8-22

8.10 TeachingFunction..................................................,..8—23

8.11 High-Speed Reading of DesignaedData ................................... 8-24

8.12 Servo Program Cancel/Start Function. ............... ... ... .. oo .. 8-25

APPENDICES . ... .cciiiiittitniinnnrrrresceesessreesnnnennsrennns APP -1 ~APP-90

APPENDIX1 SCPUERROR CODE LIST. ...ttt e e e e e APP -1

11 SCPUEmorCodelList...... ... ..o i e, APP -1

APPENDIX2 ERROR CODES STOREDBYTHEPCPU...........'viiieeannn. APP -4

2.1 ServoProgram Setting Ermors. . ... ...ttt APP -7

22 MINOFEMOrS. . ... it e e e e APP-10

23 MaJorEMOrS. . . ..o e APP —17

24  SeWOEIOrS .. ... i APP - 21

2.5 LED Indications when Errors Occuratthe PCPU. . ........................ APP -33

APPENDIX 3 Special Relays and Special Registers . ..................cviiiene... APP - 36

3.1 SpecialRelays (SP,M)................... . APP - 36

3.2 SpecialRegisters (SP.D) . ...t APP -43

APPENDIX4 EXAMPLEPROGRAMS . ...... ...t e APP - 63

41 WordData1 Word ShifttoLeft................. ... ... APP -63

42 Word Data 1 Word ShifttoRight. ................ ... ... ... APP - 65

43 ReadingMCodes. ...... ...t APP - 67

44 EmorCodeReading .............. ... . ... i APP - 68
APPENDIX 5 RATED MOTOR SPEED AND NUMBER OF FEEDBACK PULSES

FOR EACH SERVOMOTOR TYPE. . ......cit it iiee i APP - 69

APPENDIX 6 SIGNALSFORPOSITIONING ..........cciiiiiiiine e, APP -70

6.1 InternalRelays ........... ... APP-70

62 DataRegisters (D). ...t APP -80

APPENDIX7 PROCESSING TIMES . ... ..ttt APP - 87



1. GENERAL DESCRIPTION
L __________________________________________________________________________________|]

1.

GENERAL DESCRIPTION

This manual describes the positioning control parameters required to execute
positioning control with the motion controller (SV13/22), the devices used
specifically for positioning, and the method used for positioning.

The positioning control capabilities of the motion controller (SV13/22) are
indicated in the table below.

Number of Axes Controlled in

Applicable CPU Positioning Control

A171SCPU 4
A273UHCPU (8 axis specification) 8
A273UHCPU (32 axis specification) 3

In this manual, the CPUs cited in the table above are collectively referred to
as "servo system CPUs".

The following software packages are used to make system settings, and to
set, test, and monitor parameters and servo programs.

¢ SW2SRX-GSV13PE software package

Abbfeviated to “GSV13PE"

Abbreviated to "GSV22PE"

/A\ CAUTION

/AN When designing the system, provide external protective and safety circuits to ensure
safety in the event of trouble with the motion controller.

/\ There are electronic components which are susceptible to the effects of static electricity
mounted on the printed circuit board. When handling printed circuit boards with bare
hands you must ground your body or the work bench.

Do not touch current-carrying or electric parts of the equipment with bare hands.

/\ Make parameter settings within the ranges stated in this manual.

/N Use the program instructions that are used in programs in accordance with the conditions
stipulated in this manual.

/\ Some devices for use in programs have fixed applications: they must be used in
accordance with the conditions stipulated in this manual.
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| Conventions Used in this Manual |

Positioning signals are always indicated in the following order: signal for
A171SCPU — signal for A273UHCPU (8 axis specification) — signal for
A273UHCPU (32 axis specification). If only one positioning signal is indi-
cated, this means that the signal is used in common by all three CPUs.

The explanatory text is written with reference to the A171SCPU: if you are
not using an A171SCPU, the positioning signals in the text should be read as
the positioning signals for the CPU you are using.

(For the positioning signals used with each CPU, refer to Appendix 6.)

A273UHCPU (8 axis specification)
A171SCPU A273UHCPU (32 axis specification)

3. POSITIONING SIGNALS

3.1.25 Limit switch output enable command (M18mé/Yn&/M32me)

The limit switch output enable command is used to enable limit switch output,
* ON......... The limit switch output ONOFF pattem can be output.
« OFF........ Limit switch output goes OFF.

3.1.26 Error reset command (M18m7/Yn7/M32m7)*
The error reset command is used to clear the minor error code or major error

code storage area of an axis for which the error detection signal has come
ON (M18m7: ON), and reset the error detection signal (M16m7).

ON
Error dstection (M1 ém7) SEE—] 52"‘— Applies to
Error reset (M18m7) lid A1 71 SCPU
:f.\:nmr code storage ) - 00
:l':}:romr code storage X . ; o0
**: Eror code

3.1.27 Servo error reset command (M18m&/Yn8M3I2me)*

The servo error reset command ia used to clear the aervo srror code storage
area of an axis for which the servo error detection signal has come ON
{(M16m8: ON), and reset the servo error detection signal (M18m8).

ON
Servo errordeection  QFE _____] C— Applles to
sgnel (1 Gme} A171SCPU
Servo errorresst com-  OFF
mand (M18m#8) /
Servo error code storage - 00
ara
** : Error code
7
POINTI
¢: Do not tum the error reset command {(M18m7/Yn7/M32m7) or servo

error reset d (M18m &/Y ) ON with a PLS com-

mand.

If a PLS command is used,, it will not be possible to reset the error

or servo error.

[reware]

For details on minor error code, major error code, and servo error code siorage amas, 58
Appendix2.

8-18




1. GENERAL DESCRIPTION

An example system configuration for the motion controlier (SV13/22) is shown
below.

[When Using A171SCPU]

CPU module
Manual pulse generator/synchronous
interface {Extension base unit) |Oth m I |
(Main base unit) AiS /O A1865B/A15688 er motion modules
A172B/A1788 (S1) /" modute \ Limit output module
A1TISCPU |AHE ais
2
| EMa ] Se
™ I] a3 External output
Emergency stop g g signals (64 points)
@ | £
100VAC
é Manual pulse
generator x 1 JFLS Upper limit LS
A30 x4 JRLS Lower limitLS
TU STOP Stop signal
DOG Near-zero point dog / speed/position switching
Teaching
unit Motion net cabl
(between separate amplifiers)
MR-HBUS[ M
Motion net cable ’ & MR-JzHBtgé[]M
(between CPU and separate amplifier) o Q) @ €] MR-J2HBUS[ JM-A
MR-HBUS[ M »{] -»{10k !l »00
MR-J2HBUS[ JM-A l
« Termination connector MR-TM/MR-A-TM
o Battery unit MR-JBAT[ ]
(required when using MR-J-B(ABS))
MR-H-B/MR-J-B/MR-J2-B
servo amplifiers Max, 4 axes

In the servo amplifier configuration indicated below, a maximum of 4 axes
can be controlled in positioning control.
e MR-H-B/MR-J-B/MR-J2-B servo amplifiers only

(Max. 4 axes)

[Note]
(1) One extension base unit can be connected to a servo system CPU.

(2) The extension base units which can be used are the following:
e A1S65B (extension power supply plus 5 slots)
e A1S68B (extension power supply plus 8 slots)

(3) When the power supply to the servo system CPU is switched ON and
OFF, erroneous process outputs may temporarily be made due to the
delay between the servo system CPU power supply and the external
power supply for processing (especially DC), and the difference in
startup times.

For example, if the power supply to the servo system CPU comes on
after the external power supply for processing comes on at a DC
output module, the DC output module may temporarily give erroneous
outputs when the power to the servo system CPU comes on.
Accordingly a circuit that ensures that the power supply to the servo
system CPU comes on first should be constructed.
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[When Using A273UHCPU (8 Axis Specification)]

B
<Main base unit> 1, ! s 12 ) -S|
A278B/A2758 % | 1o e | HE
13 g I
e ) I . et
151 2 'E oS 1 AC motor drive | g
Ia ] B I%3Slo | module(ADU) 1 3§ 1 .
« Battery unit 12,0 E ISYE 1 1 oo | *Regenerative
Required when us- : £ 3: 2 : g E: E ,,,: : g ° : —lesistor
ing ADU(ABS) o MR-JBAT | 1881 & 18883 P S8
A273EX (ABSsyn- |1 4,8,8xn MR-RB064
h der) [] A62P | A278UHCPU | A278 | Azdo | A221 [ A211 | Azz2Am-20 |  A2s0P MR-RB10
x | DY |Am20|AM2 MR-RB30
3 MR-RB50
A278BATCBI A300RU-50
——-:E’ 200V @ 3-phase power supply
Brake output = BRAKE
Extemnal Input signals (5 points)
- |EMa
Emergency RIf| eFLS  Upper etroks ond limit switch
stop «RLS  Lowerstroks end limit switch
100/200VAC W || MR-HCBUY M ¢ 870 Sop dgnal X8 o MELSECNET(Il)
MR-HSCBL{ |M 400G Near-zor point dop « MELSECNET/B
© CHANGE Spoeediposition switching
* Maximum of *» MELSECNET/10
Motion net cable 8 axes
(bet CPU and separate amplifier) (The maxi bined total 9 <PC extension base>
the axes connected to the standalone
mS:JHZBI-:JBsL[lg[ﬂ]M-A amplifiers is 8 axes.) AGBB/AGSB/AG2B
¢ HA-"H series motor ®
(absolute and incremental can be mixed) 3 2
PC extension base unit extension cable (A370C128/25B) i PC CPU module 3
. . . gl |-——---- £
<Motion extension base unit> . 1 . -
A268B/A2558 ® Standalone amplifiers (MR-H-B/MR-J-B/MMR-J2-B servo amplifiers) g g
Motion net cables g 5
(between separate o z
amplifiers) |
MR-HBUS[ M |
-oT MR-J2HBUS[ |M-A !
MR-HCBL] M MR-J2HBUS[M !

()

MA-HSCBL M
©

MR-JCCBL] M
MR-JHSCBL] M

o Termination connector MR-TM/MR-A-TM

Manual pulse generator/synchro-

£ 3
1 2123 1
1 BIEa
] E =5
13158 el Batt it MR-JBAT[ ]
1 2168 2o . . « Battery uni -
* HA-*H series motor . !
: § : é: § : « HC-MF series motor (required when using MR-J-B(ABS))
(-3 sl Ey « HA-FF series motor
1 E1 { 5- | « HA-SF series motor
] -5 8 -~ —_— s
o | 5' 3 | —r
: § : g: £ : Max. 8 axes (The maximum combined total includ-
F 2,28 5 1 ing the axes connected to the ADUs is 8 axes)
As2P| Az71 | A278 | Avaz | A7s | A221 [A221 | A2soP —
ovP [ X | | X | AM | AM Limit output
D 64 points
I:I D_I /® M | pulse generator (INC) x3
° 1 @ « Serial synchronous encoder (ABS) x 3
D (MR-HENC)

External input signal
TREN tracking enable

x3

\

/ « Maximum of 1 extension stage

« When allocating the 1/0 bers of a PC CPU I/O module mounted on a main base
unit or motion extension base unit, use numbers higher than the range used for PC
extension base units (the allocations are set in the system settings).

\* PC CPU speciat function modul t be mounted

With the servo amplifier configurations indicated below, positioning control of
up to 8 axes is possible.

(1) AC motor MR-H-B/MR-J-B/MR-J2-B
drive modules * servo amplifiers
(max. 8 axes) (max. 8 axes)

<total of 8 axes>

(2) AC motor drive modules only
+ Main base units only
(max. 8 axes)

¢ Main base unit + motion extension base unit <total of 8 axes>
(max. 8 axes) (max. 8 axes)

(3) MR-H-B/MR-J-B/MR-J2-B amplifiers only
(max. 8 axes)
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[When Using A273UHCPU (32 Axis Specification)]

. . -
<Main base unit> 14 1 1y l'g | t 3 1 "
A278B/A275B | g b :% | E : | 8 : Serve power line number 1
3 - ] 2 @
1I$.1 3 1E_1E | ACmotordrive | 22 | ¢ Servo power supply Set the system
1221 3 1£215 | ‘module (ADU) | 83 | module (A230P) information
153! £ 1e '§| =1 1 02 1 R ti AC motor drive module t (wiring Information)
« Battery unit 18 §1 > 128 £ | 1 2 £ * Regenerative A278LX (brake output) | for these In the
& Battery unit 1551 o 23! £ o 1 82> resistor A240DY *system settings".
Required when us- 108 O @g 85 | @ a —
ing ADU(ABS) or :ﬂF;JeBAT P 1 0 0 0 0 ] o MR-RB064
A273EX (ABS syn- , 8, 8 X n {0 MR-RB10
chronous sncoder) As2p |A278UHCPU| A278 »en:(o 221 ] 4211} Azazamz0 | AzeoP MA-RB30
X MR-RB50
—E AJ00RU-50
-—-——-ﬁl EMa Rz} 3-phase power supply
- BRAKE ) 200V O
Brake output = E i
~ | EMG _!‘ - B B xternal input signals (5 points)
Emergency alo r L B“l B[' B.I.I oFLS Upper atroke end limit switch
stop @_F eRLS  -Lowerstroks end limit switch * MELSECNET(l})
100/200VAC * STOP  Swpsignal x8 » MELSECNET/B
v O (| MRHCBL M, |+006  Nearzsropontdog » MELSECNET/10
"HSCBL | o CHANGE Sposdipasition switching —
o Maxi of
o 16 axes <PC extension base unit>
Motion net cable (The maximum combined total includi (A68B/AB5B/A62B]
- the axes connected to the standalone °
(be&vg:ﬂa 8:;1] I~a'1nd separate amplifier) amplifiers is 32 axes.) % %
- N K (absolut : val .
MR-J2HBUS[ IM-A ¢ HA-*H series motor ( and can be mixed) ; PC CPU module ‘é
¢ Standalone amplifiers (MR-H-B/MR-J-B/MR-J2-B servo amplifiers) %’ ------ x
2 - 9
2
P of; 5
ped a Z
— MR-TW/MR-A-TM
MR-HCBL] M
MR-HSCBL| M
MR-JCCBL| |M i
MR-JHSCBLI M 1
* HA-*H serles motor :
« HC-MF serles motor
» HA-FF series motor
« HA-SF geries motor
- Max. 8 axes/{ NET,‘!om of up to 32 axes (The maxi bined total including the axes ted to the ADUs is 32 axes.)
g
8 )
~—] nal MR~BAT[ ]| e Battery unit
i /e (Required when using MR-J-B (ABS)
Required for each NET)
<Motion extension base unit>
A268B/A255B
°
5 5% mal’
I B1& el ! 3 Motion net cables
: £ : S 8: : (between separate amplifiers)
1 B 5§| 2 MR-HBUS[ JM
PE §En § 1 MR-JZHBUS{ IM-A
: . : h ,6: £ : MR-J2HBUS[ M
1 £1E9 31
L s1gg 3
I g 12al =1
1 S183 Ei
1 E 125 3
| 1 R 3 [ 1 { Servo power line number l
A62P | A271 | A278 | AY4az | A278 | Az21 | A221|  A2s0P -
ow | x| | X|AM | aM . Limit output
D * 64 points
A -I
— D @ « Manual pulse generator (INC) X3
0 o L @ « Serial synchronous encoder (ABS)
D (MR-HENC) x3
x| & External input signal 3
« Motion modules < TREN tracking enable
i * PC CPU {/0 modules
—
I
1 |
| 1
1 1
o Maximum of 4 extension stages
L * When allocating the I/0 bers of a PC CPU /O module mounted on a main base
"""""""""" unit or motion extension base unit, use numbers higher than the range used for PC
extension base units (the allocations are set in the system settings).
0 * PC special function modules cannot be mounted.
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With the servo amplifier configurations indicated below, positioning control of
up to 32 axes is possible.

(1) AC motor MR-H-B/MR-J-B/MR-J2-B
drive modules * servo amplifiers
(max. 16 axes) * (max. 32 axes)
* An AC motor drive module can control a total of 16 axes, including
main base units and motion extension base units.

<total of 32 axes>

(2) MR-H-B/MR-J-B/MR-J2-B servo amplifiers only
(max. 32 axes)

In the text of this manual, "AC motor drive module" is abbreviated to ADU.
MR-H-B/MR-J-B/MR-J2-B servo amplifiers are abbreviated to MR-[ ]-B.
ADUs and MR-[ }-Bs are collectively referred to as servo amplifiers.

[Notes]
(1) A servo system CPU can be connected to a maximum of one motion
extension base unit when using an A273UHCPU (8 axis specification)
or four motion extension base units when using an A273UHCPU (32
axis specification).

(2) The motion extension base units which can be used are indicated
below.
¢ A255B (control power supply not required)
+ A268B (control power supply required)
However, the maximum total of ADUs (in terms of the number of
controlled axes) that can be connected to one servo system CPU is 8
axes for an A273UHCPU (8 axis specification) and 32 axes for an
A273UHCPU (32 axis specification).

(3) When the power supply to the servo system CPU is switched ON and
OFF, erroneous process outputs may temporarily be made due to the
delay between the servo system CPU power supply and the external
power supply for processing (especially DC), and the difference in
startup times.

For example, if the power supply to the servo system CPU comes on
after the external power supply for processing comes onata DC
output module, the DC output module may temporarily give erroneous
outputs when the power to the servo system CPU comes on. ‘
Accordingly a circuit that ensures that the power supply to the servo |
system CPU comes on first should be constructed.
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1.1

Positioning Control by the Servo System CPU

A servo system CPU can execute positioning control and sequence control
for 4 axes when using an A171SCPU, 8 axes when using an A273UHCPU
(8 axis specification), and 32 axes when using an A273UHCPU (32 axis
specification), by means of a CPU for multi-axis positioning control (hereaf-
ter called the "PCPU") and a CPU for sequence control (hereafter called
the "SCPU").

Sequence control capabilities are equivalent to those of A1S series CPUs
when using an A171SCPU, and to those of A3U series CPUs when using
an A273UHCPU (8 or 32 axis specification).

(1) Control handled by the SCPU
(a) Sequence control
The SCPU controis I/0 modules and special function modules . in
accordance with the sequence program. '
(The method for executing a sequence program is the same as for
an A1SCPU or A3UCPU).

(b) Start of positioning in accordance with sequence program, and

setting of positioning data

1) The SCPU requests execution of servo programs by means of the
DSFRP instruction (up to 3 axes for interpolation) or the SVST
instruction (up to 4 axes for interpolation).

2) It changes present values and speed by means of the DSFLP
instruction or GHGA/CHGYV instruction.

3) It executes JOG operation.

4) It sets the data required to execute manual pulse generator
operation.

(2) Control handled by the PCPU
(a) The PCPU executes servo programs whose execution is requested
by a DSFRP/SVST instruction issued by the sequence program, and
performs the set positioning control. '

(b) It changes the feed present value or positioning speed at the servo
side in accordance with the present values or speeds set by DSFLP/
CHGA/CHGYV instructions issued by the sequence program.

(c) It executes positioning when the manual pulse generator is used.

(d) It executes the teaching designated with the teaching unit (A30TU).
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[Executing Positioning Control with a Servo System CPU]

The servo system CPU executes positioning control in accordance with the
servo programs designated by the sequence program of the SCPU.
An overview of the method used for positioning control is presented below.

Servo System CPU System

SCPU Control

| Sequence program | ..... Created and modified using a pe-
ripheral device
Example: DSFRP instruction

"Execute positioning" command
/ /——Interlock condition for axis 1
M2001

l | ——#— osrre | D1 [ k15 |-

Servo program No.15
Axis 1 (Controlled axis No.)

Servo program start request

Request for
execution of
servo program

Example: SVST instruction

"Execute positioning” command
/ /——Interlock condition for axis 1
M2001

} | b—f [ svst [ o1 [ xi5 H

Servo program No.15
Axis 1 (Controlled axis No.)

Servo program start request

1) In the sequence program, the servo program number and
controlled axis number are set with the DSFRP/SVST instruc-
tion. :

2) When the DSFRP/SVST instruction is executed, the PCPU is
requested to execute the program with the designated servo
program number.

e |

(1) Servo programs and positioning control parameters are set using a
peripheral device.

(2) Positioning is started by the sequence program (DSFRP/SVST instruc-
tion).
(a) The servo program number and controlled axis number are desig-
nated by the DSFRP/SVST instruction.
1) The servo program number can be set either directly or indirectly.
2) The controlled axis number can only be set directly.

(3) The positioning specified by the designated servo program is executed.
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PCPU Control

| Servo program I ..... Created and modified using a peripheral
device
Servo program No.15
/ (Program number allowing program designa-
tion with the DSFRP/SVST instruction)
<K 16>
ABS-1 Servo instruction
Axis 1, 10000 (designation of the positioning control
Speed 1000 method)

Positioning data which must be set:

P e aa T
. {Dwell time 100; Axis used, positioning address, positioning
iM code . 1°i speed, etc.
i i i Positioning data to be set if required:
' ' ' Dwell time, M code, etc.
brmoomo- oo - Servo
amplifier
Positioning control parameters | ..... Set and changed using a peripheral
device Servo-
motor
System settings —System data such as axis allocations
Fixed parameters — Fixed data decided, for example, by the mechanical system
| ___Data decided by the specifications of the connected servo

Servo parameters equipment

| Data required to execute acceleration, deceleration, etc. in po-
sitioning control

Parameter block

Home position return
data

JOG operation data [—Data required for JOG operation

Limit switch output | ON/OFF pattern data required to execute the limit switch out-
data put function

— Data required to execute home position return

e e o e e e e e o e e o ]

*1: Any of the following peripheral devices, running the GSV13PE/GSV22PE software, can be
used.
e An IBM PC/AT or 100% compatible machine in which PC-DOS 5.0 or a later
version has been installed (hereafter called an "IBM PC")
e An A271DVP man/machine control module in which PC-DOS 5.0 or a later
version has been installed (hereafter called an "A271DVP")

IBM is a registered trade mark of International Busi-
ness Machines Corporation
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[Executing JOG Operation with a Servo System CPU]

The servo system CPU can be used to perform JOG operation on a designated
axis in accordance with a sequence program.
An overview of JOG operation is presented below.

Servo System CPU System

<When A171SCPU is used> SCPU Control

| Sequence program | ..... Created and modified using a pe-
ripheral device

JOG speed setting command
f Interlock signal for axis 1
" M2001
W

1} -H { omove k1000 Dess H JOG speed setting

Request for
execution of
JOG operation

Forward JOG exe- [ seT Mmio Sett_mg of "JOG speed
cution command setting completed flag"
|f/ 'Vl”l° M’Ii93 , Switches the forward JOG
1T 1T Al \M1802 7 execution command
“ (M1802) ON/OFF
Reverse JOG execution
command (for interlock)

In the sequence program, after setting the JOG speed, turn the
JOG operation execution flag (M1802/M1803) ON.

(1) Set the pdsitioning control parameters using a peripheral device.

(2) Using the sequence program, set the JOG speed in the JOG operation
speed setting register for each axis.

(8) JOG operation is executed while the JOG operation execution fkag
(M1802 or M1803) 2 s kept ON by the sequence program. (When
A171SCPU is used)

+» M1802.....Forward JOG operation
» M1803.....Reverse JOG operation

1-10
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PCPU Control
----------- ey |
I
Positioning control parameters | ..... Set and changed using a peripheral :
device 1
1
System settings ~—System data such as axis allocations :
Fixed parameters — Fixed data decided, for example, by the mechanical system :
| __Data decided by the specifications of the connected servo
Servo parameters equipment :
i __Data required to execute acceleration, deceleration, etc. in po- |
Parameter block sitioning control :
Home position return — Data required to execute home position return : Servo
amplifier
JOG operation data [ Data required to execute JOG operation , : P
Limit switch output | __ ON/OFF pattern data required to execute the limit switch out- l
data put function 1
I
| Servo-
: motor
1
1
I
I
!
!
________ e —————— e e

r
|
1
1
I
I
|
1
|
I
1
1
1
I
I

—————1' data
|
I
1
I
I
I
I
I
I
I
I
|
I
|
L

*1: Any of the following peripheral devices, running the GSV13PE/GSV22PE software, can be
used.

¢ IBM PC
e A271DVP

*2: Setthe JOG operation execution flag that corresponds to the axis number in the table below.
<When using A171SCPU>

Axis No. Forward rotation | Reverse rotation
1 M1802 : M1803
2 . M1822 M1823
3 M1842 M1843
4 M1862 M1863
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[Executing Manual Pulse Generator Operation with a Servo System CPU]

When executing positioning control with a manual pulse generator connected
to an A171SENC (if using an A171SCPU) or A273EX (if using an A273UHCPU
(8/32 axis specification)), manual pulse generator operation must be enabled
by the sequence program.

An overview of positioning control using manual pulse generator operation is
presented below.

Servo System CPU System

<When A171SCPU is used> SCPU Control

Manual pulse genera-
tor used

Operated axis number
1 pulse input magnifi-

Setting for controlling axis 1

| ——F { Movp k1 D1012 H with manual pulse generator
Operated axis/ P1

Input manual pulse generator used

[ MovP Kioo D016 H 1 pqlse.input magnification cation
setting is 100 Manual pulse genera-
Setting of axis 1 manual tor enable

{ seT M2012 H pulse generator operation
Resetting of axis 1 manual pulse | enable flag

generator operation enable flag
[ RsT M2012 H Manual pulse generator op-

eration completed flag

Use the sequence program to turn the manual pulse generator
operation enable flag ON after setting the manual pulse gener-
ator used, operation number, and magnification for 1 pulse
input.

(1) Set the manual pulse generator used, operated axis number, and
maghnification for 1 pulse input by using the sequence program.

(2) Turn the manual pulse generator operation enable flag ON by using the
sequence program.
............................. manual pulse generator operation enabled

(3) Perform positioning by operating the manual pulse generator.

(4) Turn the manual pulse generator operation enable flag OFF by using the
sequence program.
......................... manual puise generator operation completed

1-12
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PCPU Servo

amplifier

Servo-
motor

Manual puilse
generator
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(1) Positioning control parameters
The positioning control parameters are classified into the seven types
shown below.
Parameter data can be set and corrected interactively by using a periph-
eral device.
(a) - System settings
The system settings set the modules used, axis numbers, etc.
For details, see Section 4.1.
1) Base unit setting
2) Amplifier setting (MR-[ ]-B)
3) Servomotor setting
4) Position detection method setting
5) Axis number setting
6) Regenerative resistor used/not used setting
7) Dynamic brake unit used/not used setting
8) Servo input module/other optional module used/not used setting

(b) Fixed parameters '
The following data is set for each axis as the fixed parameters: the
settings are predetermined by, for example, the mechanical system.
The settings are used for purposes including calculation of the des-
ignated position when positioning control is executed.
For details, see Section 4.2.

1) - Units for positioning control

2) Number of pulses per motor revolution
3) Travel value per motor revolution

4) Unit magnification

5) Backlash compensation amount

6) Upper/lower stroke limit values

7) Command in-position range

8) Limit switch output used/not used setting

(c) Servo parameters
The following data are set for each axis as the servo parameters: the
settings are predetermined by the type of servomotor connected.
These parameters are set to control the servomotors during position-
ing control.
For details, see Section 4.3.
1) Amplifier setting
2) Regenerative resistor used/not used
3) External dynamic brake
4) Motor type
5) Motor capacity
6) Motor rpm
7) Number of feedback pulses
8) Direction of rotation
9) Auto tuning
10) Servo responsibility setting
11) Load inertia ratio
12) Position control gain 1, 2
13) Speed control gain 1, 2
14) Speed integral compensation
15) Feed forward gain

1-14
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L |

16) In-position range

(When using MR-[ ]-B)
1) Amplifier setting
2) Regenerative resistor used/not used
3) External dynamic brake used/not used
4) Motor type
5) Motor capacity
6) Motor rpm
7) Number of feedback pulses
8) Direction of rotation
9) Automatic tuning
10) Servo responsibility setting
11) Load inertia ratio
12) Position control gain 1
13) Speed control gain 1
14) Position control gain 2
15) Speed control gain 2
16) Speed integral compensation
17) Notch filter
18) Feed forward gain
19) In-position range
20) Electromagnetic brake sequence
21) Monitor output mode
¢ Monitor 1
¢ Monitor 2
22) Optional function 1
¢ Carrier frequency selection
¢ External emergency stop signal
e Encoder type setting
23) Optional function 2
¢ No-motor operation selection
¢ Electromagnetic brake interlock output timing
» Microvibration suppression function selection
o Motor lock operation
24) Monitor output 1 offset
25) Monitor output 2 offset
26) Pre-alarm data selection
e Sampling time selection
¢ Data selection 1
¢ Data selection 2
27) Zero speed
28) Excessive error alarm level
29) Optional function 5
¢ PI-PID control switching
s Servo read character
¢ Dynamic brake
30) PI-PID switching position droop
31) Torque control compensation factor
32) Speed differential compensation

1-15
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(d) Home position return data
The following data are set for each axis as the home position return
data, which is used when a home position return is executed.
For details, see Section 7.21.

1) Home position return direction
2) Home position return method
3) Home position address

4) Home position return speed

5) Creep speed

6) Travel after near-zero point dog
7) Parameter block number

(e) JOG operation data
The following data are set for each axis as the JOG operation data,
which is used when positioning control is executed using JOG
operation.
For details, see Section 7.19.
1) JOG speed limit value
2) Parameter block number

(f) Parameter block
The following data can be set as the parameter block data, for up to
16 blocks if using an A171S/A273UHCPU (8 axis specification), or
up to 64 blocks if using an A273UHCPU (32 axis specification).
This makes it easy to change settings such as those for accelera-
tion/deceleration processing (acceleration/deceleration time, speed
control value) for positioning control.
For details, see Section 4.4.
1) Interpolation control unit
2) Speed limit value
3) Acceleration time
4) Deceleration time
5) Rapid stop deceleration time
6) S curve ratio
7) Torque limit value
8) Deceleration processing on STOP input
9) Allowable error range for circular interpolation

(9) Limit switch output data
The limit switch output data is set for the used axis when "USE" is
set for the limit switch output setting in the fixed parameters.
When positioning control of an axis for which limit switch output data
has been set is executed, the set ON/OFF pattern is output to an
external destination.
For details, see Section 8.1.
1) Limit switch output ON/OFF pattern
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(2) Servo programs
A servo program is a program for executing positioning control and is run
in response to a start request from the sequence program.
It comprises a program number, servo instructions, and positioning data.
For details, see Section 6.
+ Program number ....... This is the number used to designate the servo
program from the sequence program.
o Servo instructions .....These indicate the type of positioning control to
be executed.
« Positioning data ........ This is the data required to execute servo
instructions.
The data required is fixed for each servo
instruction.
(3) Sequence program
The sequence program serves to enable the execution of positioning
control by servo programs, JOG operation, and manual pulse generator
operation.
For details, see Section 5.
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12 Function Upgrades

The functions that have been added or modified since the former version
are indicated below.

(1) Addition of high-speed reading function
A function which allows a maximum of 11 types of data out of 16
types - including feed present value and deviation counter value - to
be read simultaneously to a specified device with a signal from an in-
put module mounted on a motion base unit as the trigger, has been
added.

(2) Addition of function for canceling/starting program being executed
By designating the cancel function in advance in a servo program, a
deceleration stop can be caused by inputting a cancel signal (desig-
nated bit device) while that program is being executed.

Designating the start function too makes it possible to automatically
start a designated servo program after the stop.

(3) Constant speed control instruction function upgrade
The following three functions have been added.
(a) Skip function
By setting a skip signal (designated bit device) at each pass point,
positioning to that pass point can be canceled by switching on the
skip signal, whereupon positioning at the next point will be performed.

(b) FIN signal wait function
This is a function whereby, by designating the FIN signal wait
function and setting an M code for each pass point, the completion
of each pass point can be synchronized with FIN signal ON.

(c) Circular interpolation function with CPSTART3, CPSTART4
Circular interpolation with two axes is now possible.

(4) Addition of high-speed oscillation function
Control for sine wave oscillation on one axis is now possible.

(5) Compatibility with MR-J2-B type servo amplifiers

(6) Present value management when using an absolute encoder has been
improved (for details, see Section 1.2.1).
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To use the functions (1) to (6) on the previous page, use the OS for posi-
tioning and positioning software package indicated below.

[When using A171SCPU]

e CPU version
Use an A171SCPU for which "D" or higher is marked as the software
version on the front of the module.
("C" and previous versions cannot be used.)

Version sticker

/
\ )
- \s r
'Y 'Y
Software version : "D" or higher

Hardware version

o OS for positioning

Model OS Ver.

SWOSRX-SVI3M | w1
SWOSRX-SV22L U* or higher

¢ Positioning software package

Model OS Ver.

SW2SRX-GSV13P | wpu o s
SW2SRX-GSV22p | P or higher

[When using A273UHCPU]
¢ OS for positioning

Model OS Ver.

SW2SRX-SV22J "U" or higher
SW2SRX-SV22U

» Positioning software package

Model 0S Ver.

SW2SRX-GSVI3P | wpe o0 i
SW2SRX-GSV22p | P o higher
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... |
1.2.1 Improved present value managment

By adding the functions described below, present value management when
using an absolute encoder has been improved.

(1) Added functions.

(a) An encoder data validity check is now possible during operation.

e It is checked whether the amount of change at the encoder in
3.5 ms intervals corresponds to rotation within 180° at the motor
shaft. (If abnormal, an error is displayed.)

o Consistency between the encoder data and the feedback posi-
tion controlled at the servo amplifier is checked. (If abnormal, an
error is displayed.)

(b) Addition of the present value history monitor has enabled monitor-.
ing of the following data at a peripheral device.

¢ Encoder present value/servo command value/monitor present
value when the power is switched ON.

o Encoder present value/servo command value/monitor present
value when the power is switched OFF.

e Encoder present value/servo command value/monitor present
value when a home position return is performed.

(c) By setting the allowable travel while the power is OFF, a change
in the encoder data to a value outside the setting range while the
power is OFF can now be checked when the servo amplifier power
is turned ON. (If abnormal, an error is displayed.)
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L ____________________________________________________________|]

(2) Restrictions due to the combination of positioning OS and positioning
software package.

The following restrictions apply, depending on whether an allowable
travel while the power is OFF is set or not.

Positioning Positioning Software

OS Version Package Version Restrictions

There are no restrictions.

(When a new version positioning OS is
installed in place of an old version, it is
essential to execute a home position return.)

R or later *1

¢ Present value history monitor cannot be
used.
o Since the allowable travel while the power
is OFF cannot be set, a minor error (error
Q or earlier *2 code: 901 to 9010) occurs when the servo
amplifier power is turned on. (When a new
version positioning OS Is instatled in place
of an old version, its is essential to execute
a home position return.)

V or later

R or later *1 None of the function upgrades can be used.

U or earlier
-Q or earlier *2

*1: Allowable travel while the power is OFF can be set.
*2: Allowable travel while the power is OFF cannot be set.

*3: Since the allowable travel while the power is OFF cannot be set when using an old
version positioning software package a minor error is displayed, but this poses no
problem to operation.

(3) Restrictions due to servo amplifier.

The following restrictions apply depending on the combination of
servo amplifier and positioning software package used when using
positioning OS version V or later.

Servo Poslitloning Software
Amplifier Package Version Restrictions
MR-H-B: There are no restrictions.
BCD-B13W000-B2 R or later
or later
MR-J2-B: ! ) .
BCD-B20W200-A1 Q o earlier _Only the funqtlon upgrade described in
or later item (a) applies.
MR-H-B: Only the function upgrade described in
BCD-B13W000-B1 item (c) applies. (However, with
or later R or later respect to item (b), monitoring is
MR-J2-B: possible with the exception of the
BCD-B20W200-A0 encoder present value.)
or later None of the function upgrades can be
MR-J-B: All models . e
ADU:  All models | @ or ealier used.
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L _____________________________________________________________________________________ ]

(4) Restrictions on the servo system CPU,

[When using A171SCPU]

o CPU version _
Use an A171SCPU for which the hardware version indicated on the
front of the module is "K" and the software version indicated "D" or
later.
(A171SCPUs whose hardware version is "J" or earlier, or whose
software version is "C" or earlier, cannot be used.)

Version label
©
)
SN T
ooy )
N’ Ne”
[ 1 4
Software version: "D* or later
Hardware version: K" or later

[When using A273UHCPU]
e There are no restrictions due to the hardware.
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2. PERFORMANCE SPECIFICATIONS
Table 2.1 gives the performance specifications of the PCPU.
Table 2.1 PCPU Performance Specifications
Item PCPU Performance/Specifications
Numbsr of A171SCPU 4 axes (simultaneous: 2 to 4 axes, independent: 4 axes)

control axes

A273UHCPU (8 axis specification)

8 axes (simultaneous: 2 to 4 axes, independent: 8 axes)

A273UHCPU (32 axis specification)

Interpolation functions

32 axes (simultaneous: 2 to 4 axes, independent: 32 axes)

Linear interpolation (4 axes max.), and circular interpolation (2
axes)

Control modes

PTP (point to point), speed control, speed/position control, fixed-
pitch feed, constant speed control, position follow-up control

Control units

mm - inch - degree - PULSE

Dedicated instructions (sequence ladders + servo programs).

Languages SFC programming of servo programs also possible.
A1718/A273UHCPU
c . [(8 axis specification) 13K steps (13312 steps)
apacity
Program A278UHCPU 14334k steps
(32 axis specification)
- T ApproXx. 400 points/axis (depending on the program)
Number of points for positioning Positioning data can be indirectly designated.
" Setting with an IBM PC, or A271DVP running the GSV13PE/
Setting method GSV22PE software.
PTP..innirrcccnieianas Selection of absolute data method or
incremental method
Speed/positioning control,... Incremental method
Method fixed pitch feed
Constant speed control....... Absolute data method and incremen-
tal method can be used together
Position follow-up control.... Absolute data method
The four types of command unit indicated below can be selected for
each axis.
T . .| Address Setting Travel Value
Positioning » Control Unit |Command Unit Range Setting Range
Position commands mm x10~" um -2147483648 to
inch %1075 inch 2147483647
degree x10™° degree |0 to 35999999 0 to £2147483647
-2147483648 to
PULSE PULSE 2147483647

Speed command (command unit)

0.01 to 6000000.00 (mm/min)
0.001 to 600000.000 (inch/min)
0.001 to 600000.000 (degree/min)
1 to 1000000 (PLS/s)

High-speed oscillation function

One designated axis can be made to oscillate on a sine wave.

Acceleration/
deceleration
processing

Automatic trapezoidal
acceleration/deceleration

Acceleration time ......... 1 to 65535 (ms)
Deceleration time......... 1 to 65535 (ms)

S curve acceleration/deceleration

S curve ratio setting 0 to 100 (%)

Compensation

Backlash compensation

(0 to 65535) x position command unit (units converted to pulses: 0
to 65535 pulses)

Electronic gear

Compensation function for error in actual travel value with respect
to_command value

Home position return function

When an absoiute position system is not used:
Selection of near-zero point dog type or count type.
When an absolute position system is used:
Selection of data set type, near-zero point dog type or count type.

JOG operation function

Provided

Manual pulse
generator
operation
function

A maximum of one manual pulse generator can be connected.
Use a sequence program to set the number of the axis to be

A171SCPU controlled.

It is possible to set the smoothing magnification.

A maximum of three manual pulse generators can be connected.
A273UHCPU Use a sequence program to set the numbers of the axes to be

(8/32 axis specification)

controlled.
It is possible to set the smoothing magnification.
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L |

Table 2.1 PCPU Performance Specifications (Continued)

item PCPU Performance/Specifications
M function M code output function provided
Limit switch output function Up to 8 points per axis, and 10 ON/OFF setting points, can be set.
' Possible with a motor equipped with an absolute position detector.
Absolute position system (Possible to select the absolute data method or incremental method

for each axis)

Number A171SCPU Max. 9 points ({TREN input of A171SENC (1 point) + one PC input
High-speed of module (8 points)
reading of points  (A273UHCPU Max. 11 points (TREN input of A273EX (3 points) + one PC input
designated read (8/32 axis specification) |module (8 points)
data Reading |TREN input At leading edge of the TREN input signal.

timing _ [PC input module input __|Within 0.8 ms of the signal leading edge
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3. POSITIONING SIGNALS

The internal signals of the servo system CPU and the external signals sent
to the servo system CPU are used as positioning signals.

(1) Internal signals
Of the devices available in the servo system CPU, the following six types
are used for the internal signals of the servo system CPU.

o Inputs (X).....cceevennnen. A273UHCPU X0 to XFF (256 points)
(8 axis specification)

¢ Outputs (Y).............. A273UHCPU Y0 to YFF (256 points)
(8 axis specification)

¢ Internal relays (M).....A171SCPU M1600 to M2047

(148 points)

A273UHCPU M2000 to M2047
(8 axis specification) (48 points)
A273UHCPU M2000 to M3839
(32 axis specification) (1840 points)

+ Special relays........... M9073 to M9079

(SP.M) (7 points)

o Data registers (D).....A171SCPU/ D800 to D1023
A273UHCPU (224 points)
(8 axis specification)
A273UHCPU D0 to D799 (800 points)

(32 axis specifications)
Special registers....... D9180 to D8199
(SP.D) (20 points)

(2) External signals
The external signals input to the servo system CPU are the upper and
lower stroke end limit switch input signals, stop signals, near-zero point
dog signal, speed/position switching signal, and manual pulse generator

- input signals.

« Upper and lower stroke end...... ignals that control the upper limit and
limit switch input signals lower limit of the positioning range

e Stop signal........ccoevviienieenennnn. Stop signal for speed control

s Near-zero point dog signal....... The ON/OFF signal from the near-zero

point dog

» Speed/position switching......... Signal that switches control from
signal speed to position control

+ Manual puise generator........... Signal from the manual pulse genera-
input tor



3. POSITIONING SIGNALS

Servo System CPU System

*1: SP.D, SP.M, and X are signals that notify

SP.D, SP.M, X! the SCPU of the PCPU control status.
Yy "2 *2: Y are signals that notify the PCPU of po-
3 sition control commands from the SCPU.
SCPU D - PCPU *3: D are registers that notify the PCPU of
M control commands from the SCPU and the
SCPU of control status information from
the PCPU.

*4: M are flags that notify the PCPU of control
commands from the SCPU and the SCPU
of control status information from the
PCPU.

+ Near-zero point dog sighal

External + Speed/position switching signal
interface [ | « Upper limit/lower stroke end limit switch
» Stop signal

Manual pulse generator

Fig. 3.1 Flow of Positioning Signals

3.1 Axis Input/Output Signals

The servo system CPU has I/O (X, Y) devices and internal relay (M) devices,
and the ranges of devices that are used for positioning control are fixed as

shown below.
Range for Positioning

Servo System CPU 1/0 / Internal Relay Control
A171SCPU M/LO to M/L2047 M1600 to M1999
A273UHCPU = X/YO to X/Y1FFF X/YO to X/YFF
(8 axis specification)
A273UHCPU
(32 axis specification) M/LO to M/L8191 M2400 to M3839

The devices for positioning control are used as axis I/O signals and their
applications are fixed as shown in Table 3.1 and Table 3.2.
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Table 3.1 Axis Input Signals

Signal Name Davice No. Signal
A273UHCPU A273UHCPU
A171SCPU (8 axis specification) | (32 axis specification) Direction
Positioning start completed M1600+20n Xno M2400+20n
Positioning completed M1601+20n Xn1 M2401+20n
In-position M1602+20n Xn2 M2402+20n
Command in-position M1603+20n Xn3 M2403+20n
Speed control in progress i M1604+20n Xn4 M2404+20n
Speed/position switching latch M1605+20n Xn5 M2405+20n
Zero pass M1606+20n Xné M2406+20n
Error detection M1607+20n Xn7 M2407+20n
Servo error detection M1608+20n Xn8 M2408+20n
Home position return request M1609+20n Xn9 M2409+20n PCPU — SCPU
Home position return completed M1610+20n XnA ) M2410+20n
FLS M1611+20n XnB M2411+20n
External RLS M1612+20n XnC M2412+20n
signals STOP M1613+20n XnD M2413+20n
DOG/CHANGE M1614+20n — —
DOG — XnE ~ M2414420n
Servo READY . M1615+20n XnF M24154+20n
Torque control in progress M1616+20n XDO+n M2416+20n
CHANGE signal - XD8+n M2417+20n
Unusable M1618+20n XFO+n M2418+20n
;’('!::I“ output In progress M1619+20n XCO+n M2419.+20n
*m" and "n" in Table 3.1 represent the numerical value that corresponds to the axis number.
<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
Axis xis Axis
No. | " No. | " Noo| " [Noo| ™ [Noo| ™ |[No| "
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 18 27 26
4 6 4 3 4 3 12 11 20 19 28 27
5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 15 24 23 32 31

* Calculate the device numbers that correspond to each axis when
using an A273UHCPU (32 axis specification) as follows.
Example: 32 axes use
M2400+20n (positioning completed) = M2400+20x31 = M3020
M2417+20n (CHANGE signal) = M2417+20x31 = M3037
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Table 3.2 Axis Output Signal

Device No. Signal
Signal Name A273UHCPU A273UHCPU
Direction
A1718CPU (8 axis specification) | (32 axis specification)
Stop command M1800+20n Yno M3200+20n
Rapid stop command M1801+20n Yn1 M3201+20n
Forward JOG start M1802+20n Yn2 M3202+20n
Reverse JOG start M1803+20n Yn3 M3203+20n
End signal OFF command M1804+20n Yn4 M3204+20n
Speed/position switching
enabled M1805+20n Yn5 M3205+20n
Limit switch output enable M1806+20n Yné M3206+20n
Error reset M1807+20n Yn7 M3207+20n
Servo error reset M1808+20n Yn8 M3208+20n SCPU - PCPU
External STOP input valid/
invalid when starting M1809+20n Yn9 M3209+20n
Unusable M1810+20n YnA M3210+20n
M1811+20n YnB M3211+20n
Feed present value update
request command M1812+20n YnC M3212+20n
Unusable M1813+20n YnD M3213+20n
M1814+20n YnE M3214+20n
Servo OFF M1815+20n YnF M3215+20n
M1816+20n —_ M3216+20n
Unusable M1817+20n — M3217+20n
M1818+20n — M3218+20n
FIN signal M1819+20n YCO+n M3219+20n
"m" and "n" in Table 3.2 represent the numerical values that correspond to the axis numbers.
<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
Axis Axls Axis Axis Axis Axis
No. n No. n No. n No. n No. n No. n
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 . 18 27 . 26
4 6 4 3 4 3 12 11 20 19 28 27
5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 16 24 23 32 31

* Calculate the device numbers that correspond to each axis when
using an A273UHCPU (32 axis specification) as follows.
Example: 32 axes used
M3200+20n (stop command) = M3200+20x31 = M3820
M3215+20n (servo OFF) = M3215+20x31 = M38356

POINTS!

(1) Internal relays for positioning control are not latched even inside the latch range.
In this manual, in order to indicate that internal relays for positioning are not latched, the
expression used in the text is "M1600 to M1999/M2400 to M3839".
(2) When the internal relays for positioning control are monitored with a peripheral device, the
following happens:
(a) With a peripheral device running on the GSV13PE/GSV22PE software package, the
internal relays for positioning control which are set in the latch range are displayed as
L1600 to L1999/L2400 to L3839.

3-4
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. __________________________________________________________________________________________________________________________|
3.1.1 Positioning start completed signal (M1600+20n/Xn0/M2400+20n)

(1) This signal comes ON when starting of positioning control of the axis
designated by the DSFRP/SVST instruction in the sequence program is
completed.

It does not come ON when positioning control starts due to a home
position return, JOG operation or manual pulse generator operation.

It can be used, for example, to read an M code when positioning is
started. (See Section 8.2.)

(2) The positioning start completed signal goes OFF at the leading edge
(OFF — ON) of the end signal OFF command (M1804+20n) or when
positioning is completed. '

At the leading edge (OFF — ON) of the end signal OFF command (M1804+20n)

v T / \4[ Iiwell time

DSFRP/SVST instruction

ON H
" Start reception flag (M2001+n) ™' OFE ON | N—
Positioning start completed OFF
signal (M1600+20n) ON
End signal OFF command OFF
(M1804+20n) "
When positioning is completedl
Dwell time

Positioning
VT / \ <Z/completet:i

t

DSFRP/SVST instruction

Start reception flag (M2001+n) ™!

Positioning start com'gleted
signal (M1600+20n)

Fig. 3.2 Positioning Start Completed Signal ON/OFF Timing

*1: The "n" in "M2001+n is a value corresponding to an axis humber, as shown in the table
below.

*2: The "n" in M1600+20n and M1804+20n indicates a numerical value corresponding to the
axis number, as indicated in the table below.

<When using A171SCPU>

Axis

No. n
1 0
2 1
3 2
4 3
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3.1.2 Positioning completed signal (M1601+20n/Xn1/M2401+20n)

(1)

(2)

This signal comes ON when positioning control of the axis designated
by the DSFRP/SVST instruction in the sequence program is completed.
It does not come ON when positioning control is started, or stopped part
way through, due to a home position return, JOG operation, manual
pulse generator operation, or speed control.

It does not come on when positioning is stopped part way through.

It can be used, for example, to read an M code on completion of
positioning. (See Section 8.2.)

The positioning completed signal goés OFF at the leading edge (OFF —
ON) of the end signal OFF command, or when a positioning control start
is completed.

At the leading edge (OFF — ON) of the end signal OFF command (M1804+20n)

DSFRP/SVST : N
instruction ON : (
Start reception flag OFF | | I

(M2001+20n)

v I / Dwell tily——————

t

L

ON
Positioning completed ~ OFF
signal (M1601+20n) "2 ON
End signal OFF OFF

command (M1804+20n) 2

When the next positioning control start is completed|

Positioning

v I Dwell timeY,:lpleted

Positioning start

DSFRP/SVST

> ¢

instruction

t RI :
ON H é :
Start reception flag OFF '

(M2001+20n) " ON
Positioning completed

i

signal (M1601+20n) "2

Fig. 3.3 Positioning Completed Signal ON/OFF Timing

*1: The “n" in "M2001+n is a value corresponding to an axis number, as shown in the table

below.

*2: The "n" in M1601+20n and M1804+20n indicates a numerical value corresponding to the

axis number, as indicated in the table below.

<When using A171SCPU>

Axis
No. n
1 0
2 1
3 2
4 3
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3.1.3 In-position signal (M1602+20n/Xn2/M2402+20n)

(1)

The in-position signal comes ON when the number of droop pulses in

~ the deviation counter enters the "in-position range" set in the servo

parameters.
It goes off when axis motion starts.

In-position signal ON

Number of Setting for in-
droop pulses / ‘ Yposition range

(M1602+20n)

OFF

()

An in-position check is performed in the following cases.
e When the servo power supply is switched on

¢ After automatic acceleration/deceleration is started during positioning
control

¢ After deceleration is started as a result of the JOG start signal going
OFF

When manual pulse generator operation is in progress

After the near-zero point dog comes ON during a home position return
After deceleration is started as a result of a stop command

When a speed change to a speed of "0" is executed

3.1.4 Command in-position signal (M1603+20n/Xn3/M2403+20n)

(1)

(2)

The command in-position signal comes ON when the absolute value of
the difference between the command position and the feed present value
enters the "command in-position range" set in the fixed parameters.

It goes OFF in the following cases.

When positioning control starts

When a home position return is executed

When speed control is executed

When JOG operation is performed

When manual pulse generator operation is performed

Command in-position checks are continually performed during position-
ing control.

Command in-position checks are not performed during speed control or
during speed control in speed/position switching control.

Command in-
position signal
(M1603+20n) OFF

Start of speed/ Switch from speed
Vv ‘ Command In-position setting ,,gjtion to position control

switching COmma_nd

control in-position
setting

t

‘

" Execution of command
in-position check

R U
T

Execution of command in-position check
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3.1.5 Speed control in progress signal (M1604+20n/Xn4/M2404+20n)

(1) The speed control in progress signal is ON during speed control and is
used to determine whether speed control or position control is currently
being executed.

In speed/position switching control, it remains ON until the switch from
speed control to position control is executed on receipt of the CHANGE
signal from an external source.

(2) The speed control in progress signal is OFF when the power is swnched
ON and during position control.

Speed/position
switching control | Speed control I | Position control |
CHANGE

Start of speed control  Start of positioning

Start of speed/position :
switching control

Speed C)ON
control in

t

T

OFF
'soirgor?gless ! Speed : Position !
(M1604+20n) w—control ;. control

3.1.6 Speed/position switching latch signal (M1605+20n/Xn5/M2405+20n)

(1) The speed/position switching latch signal comes ON when control is
switched from speed control to position control.
It can be used as an interlock signal to enable or disable changing of the
travel value in position control.

(2) The signal goes OFF when any of the following are started.
Position control

Speed/position switching control

Speed control

JOG operation

Manual pulse generator operation

CHANGE

Start
Start of speed/position . '
switching control H

Speed/position
switching latch
signal (M1605+20n)

CHANGE signal from OFF
external source




3. POSITIONING SIGNALS

3.1.7 Zero pass signal (M1606+20n/Xn6/M2406+20n)

This signal comes ON when the zero point is passed after the power to the
servo amplifier has been switched ON.

Once the zero point has been passed, the signal remains ON until the CPU
has been reset.

3.1.8 Error detection signal (M1607+20n/Xn7/M2407+20n)

1)

@)

The error detection signal comes ON when a minor error or major error
is detected and is used to determine whether or not errors have oc-
curred.

When a minor error is detected, the corresponding error code’! is stored
in the minor error code storage area (see Section 3.4.1). |

When a major error is detected, the corresponding error code 2 s stored
in the major error code storage area (see Section 3.4.1).

When the error reset signal (M1807+20n) comes ON, the error detection
signal goes OFF.

Minor error or major error detected

ON

Error detection
signal OFF
(M1607+20n) ON
Error reset
“signal
(M1807+20n)

OFF

*1: For details on the error codes when minor errors occur, see Appendix 2.2.
*2: For details on the error codes when major errors occur, see Appendix 2.3.

3.1.9 Servo error detection signal (M1608+20n/Xn8/M2408+20n)

(1)

(2)

The servo error detection signal comes ON when an error occurs at the
servo amplifier side (excluding errors that cause alarms, and emergency
stops)*1, and is used to determine whether or not servo errors have
occurred.

When an error is detected at the servo amplifier side, the corresponding
error code*1 is stored in the servo error code storage area.

The servo error detection signhal goes OFF when the servo error reset
signal (M1808+20n) comes ON, or when the servo power supply is
switched back on.

Servo error detection OFF
signal (M1608+20n)

Servo error reset
OFF signal OFF
(M1808+20n)

Servo error detected
ON

*{: For details on the error codes of errors detected at the servo amplifier side, see Appendix

2.4.

3-9
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L ____________________________________________________________________________________________________________________________________|
3.1.10 Home position return request signal (M1609+20n/Xn9/M2409+20n)

This signal comes ON when it is necessary to confirm the home position
address when the power is switched on or during positioning control.

(1) When not using an absolute value system

(a) The home position return request signal comes ON in the following
cases:

1) When the power is switched on, or the servo system CPU is reset.
2) During a home position return operation.

(b) The home position return request signal goes OFF when the home
position return operation is completed.

(2) When using an absolute value system
(a) The home position return request signal comes on in the following
cases:
1) During a home position return operation.
2) When a backup data (reference value) sum check error occurs
(when the power is switched on).

(b) The home position return request signal goes OFF when the home
position return operation is completed.

3.1.11 Home position return completed signal (M1610+20n/XnA/M2410+20n)

(1) The home position return completed signal comes ON when the execu-
tion of a home position return operation in accordance with a servo
program has been completed normally.

(2) 1t goes OFF when positioning is started, when JOG operation is started,
or when manual pulse generator operation is started.

(3) If an attempt is made to execute a near-zero-point dog home position
return while the home position return completed signal is ON, the “ZERO
RETURN START" error occurs, making it impossible to start the home
position return.

3.1.12 FLS signal (M1611+20n/XnB/M2411+20n)

(1) FLS signal is controlled by the ON/OFF status of the upper stroke end
limit switch input (FLS) to the A171SENC or A278LX from an external

source.
s Upper stroke end limit switch input OFF........ FLS signal: ON
» Upper stroke end limit switch input ON........... FLS signal: OFF

(2) The status of the upper stroke end limit switch input (FLS) when the FLS
signal is ON/OFF is indicated in the figure below.

FLS signal: ON FLS signal: OFF
A171SENC or A278LX A171SENC or A278LX
FLS FLS
FLS T = FLS
— coMm 1 COoM
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3.1.13 RLS signal (M1612+20n/XnC/M2412+20n)

(1) The RLS signal is controlled by the ON/OFF status of the lower stroke
end limit switch input (FLS) to the A171SENC or A278LX from an
external source.

o Lower stroke end limit switch input OFF......... RLS signal: ON
o Lower stroke end limit switch input ON........... RLS signal: OFF

(2) The status of the lower stroke end limit switch input (RLS) when the RLS
signal is ON/OFF is indicated in the figure below.

RLS signal: ON RLS signal: OFF
A171SENC or A278LX A1718SENC or A278LX
RLS RLS
RLS 22 RLS
— COM — COM

3.1.14 STOP signal (M1613+20n/XnD/M2413+20n)

(1) The STOP signal is controlled by the ON/OFF status of the stop signal
(STOP) sent to the A171SENC or A278LX from an external source.

¢ Stop signal OFF............. STOP signal: OFF
» Stop signal ON.............. STOP signal: ON

(2) The status of the external stop switch (STOP) when the STOP signal is
ON/OFF is indicated in the figure below.

STOP signal: ON STOP signal: OFF
A171SENC or A278LX A171SENC or A278LX
STOP STOP |
STOP —© STOP
— coMm — |‘—"T°°M

3.1.15 DOG/CHANGE signal (M1614+20n): when A171SCPU used

(1) The DOG/CHANGE signal is controlled by the ON/OFF status of the
near-zero-point dog input or the speed/position switching input
(DOG/CHANGE) sent to the A171SENC from an external source.

(2) Regardless of the “normally open contact input" and “normally closed
contact input" settings in the system settings, the DOG/CHANGE signal
comes on when the near-zero-point dog signal or change signal comes
ON.

(3) When "normally open contact input” is set in the system settings, near-
zero-point dog or CHANGE input occurs when the near-zero-point dog
or change signal comes ON, and when "normally closed contact input”
is set, near-zero-point dog or CHANGE input occurs when the near-zero-
point dog or change signal goes OFF.

3-11
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3.1.16 DOG signal (XnE/M2414+20n): when A273UHCPU (8/32-axis specification) is used

(1) The DOG signal is controlled by the ON/OFF status of the near-zero
point dog (DOG) notified to the A278LX from an external source.

(2) Regardless of the "normally open contact input" and "normally closed
contact input" settings in the system settings, the near-zero-point dog
signal comes ON when the near-zero-point dog comes ON, and goes
OFF when the near-zero-point dog goes OFF.

(3) When "normally open contact input” is set in the system settings, near-
zero-point dog input occurs when the near-zero-point dog comes ON,
and when "normally closed contact input" is set, near-zero-point dog
input occurs when the near-zero-point dog goes OFF.

3.1.17 Servo READY signal (M1615+20n/XnF/M2415+20n)

(1) The servo READY signal comes ON when the servo amplifiers con-
nected to each axis are in the READY status.

(2) The signal goes OFF in the following cases.
» When M2042 is OFF
¢ When no servo amplifier is installed
 When the servo parameters have not been set

¢ When the power supply module has received an emergency stop input
from an external source

¢ When the M1815+20n/YnF/M3215+20n signal comes ON and estab-
lishes the servo OFF status

e When a servo error occurs
For details, see Appendix 2.4 "Servo Errors"

(a) When an A171SCPU is used

A172B
A1718 A1718 | AIS /O /
CPU ENC module

W W

| POINTSl

(1) When an axis driven by an ADU becomes subject to a servo error,
the axes that go into the servo OFF status depend on the system
settings, as follows. (Applies only when using A273UHCPU (8/32
axis specification))

Setting for processing when

ADU servo error occurs "Servo OFF" axes

All axes in the system including the
one subject to servo error

Servo OFF of affected axis only | Only the axis subject to servo error

(2) When an axis driven by an MR-[ ]-B becomes subject to a servo
error, the affected axis only goes into the servo OFF status.

System servo OFF

3-12
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(b) When an A273UHCPU is used

CPU |LX DY |AM-20{ AM-20| AM-20

J@' ® E@J
MR- }8 @ Communication normal

S ADY si :
W W ervo READY signal: ON

A2788
AG1P [A273UH|A278 |A240 |A221 |A211 (A222 A230P/

3.1.18 Torque control in progress signal (M1616+20n/XDn/M2416+20n)
Signals for axes whose torque is being controlled are ON.

3.1.19 CHANGE signal (XD8+n/M2417+20n): When A273UHCPU (8/32-axis specification) is used

(1) The CHANGE signal is controlied by the ON/OFF status of the speed/po-
sition switching input (CHANGE) to the A278LX from an external source.

¢ Speed/position switching input OFF.......... CHANGE signal: OFF
¢ Speed/position switching input ON............ CHANGE signal: ON

(2) The status of the speed switching switch (CHANGE) when the CHANGE
signal is ON and OFF is indicated in the figure below.

CHANGE signal: ON CHANGE signal: OFF
A278LX A278LX
CHANGE CHANGE
—° CHANGE
— COM
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3.1.20 Stop command (M1800+20n/Yn0/M3200+20n)
(1) The stop command is a signal used to stop an axis that is currently being

driven and becomes effective at its leading edge (OFF — ON). (An axis
for which the stop command is ON cannot be started.)

ON
Stop  off
command
(M1800+20n) Stop command
for designated
Vi axis Control when
stop command
is OFF
Set speed [-------- e T
Stop \\
>t

Deceleration processing

It can also be used as the stop command when speed control is being
executed.
(For details on speed control, see Section 7.12 or Section 7.13.)

@)

Processing when the Stop Command Comes ON

Control Being
Executed

If Control is Being Executed

If Deceleration Stop Processing
is Being Executed

Position control

Speed control (I, 11}

JOG operation

The axis decelerates to a stop in
the deceleration time set in the
parameter block or servo program.

The stop command is ignored and
deceleration stop processing
continues.

Manual puise
generator operation

An immediate stop is executed,
with no deceleration processing.

Home position
return

(1) The axis decelerates to a stop in the deceleration time set in the
parameter block.
{2) A "stop during home position return® error occurs and the error

code (202) is stored in the minor error storage area for each axis.

POINTI

If a stop is executed by turning ON the stop command (M1800+20n/Yn0/
M3200+20n) during a home position return operation, re-execute the
home position return operation.

If the stop command came ON after the near-zero point dog came ON
in the home position return operation, first retract to a position before
the point where the near-zero point dog comes ON using JOG operation
or positioning, and then execute the home position return operation
again.
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3.1.21 Rapid stop command (M1801+20n/Yn1/M3201+20n)

The rapid stop command is a signhal used to rapidly stop an axis that is
currently being driven and becomes effective at its leading edge (OFF
— ON). (An axis for which the rapid stop command is ON cannot be
started.) '

(1)

ON

Rapid stop OFF

command
(M1801+20n) Rapid stop command
for designated axis
\' Control when
rapid stop com-
y—mand is OFF
Set speed [ -------y————————————————mre A - - — oo S N

Rapid stop processing

(2) The details of stop processing when the rapid stop command comes ON
are presented in the table below.

Processing when the Rapid Stop Command Comes ON

Control Being

Executed

If Control is Being Executed

If Deceleration Stop Processing
is Being Executed

Position control

Speed control (I, I1)

JOG operation

The axis decelerates to a stop in
the deceleration time set in the
parameter block or servo program.

Deceleration processing is
cancelled and rapid stop
processing executed instead.

Manual pulse

An immediate stop is executed,

with no deceleration processing.
(1) The axis decelerates to a stop in the rapid stop deceleration time
set in the parameter block.

(2) A "stop during home position return® error occurs and the error
code (203) is stored in the minor error storage area for each axis.

| generator operation

Home position
return

POINTI

If a stop is executed by turning ON the rapid stop command
(M1801+20n/Yn1/M3201+20n) during a home position return operation,
re-execute the home position return operation.

If the rapid stop command came ON after the near-zero point dog came
ON in the home position return operation, first retract to a position
before the point where the near-zero point dog comes ON using JOG
operation or positioning, and then execute the home position return
operation again.
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3.1.22 Forward JOG start command (M1802+20n/Yn2/M3202+20n) / Reverse JOG start command
(M1803+20n/Yn3/M3203+20n)

(1) While the sequence program keeps M1802+20n ON, JOG operation is
executed in the direction in which address numbers increase. When
M1802+20n is turned OFF, a deceleration stop is executed in the decel-
eration time set in the parameter block.

(2) While the sequence program keeps M1803+20n ON, JOG operation is
executed in the direction in which address numbers decrease.
When M1803+20n is turned OFF, a deceleration stop is executed in the
deceleration time set in the parameter block.

POINTI

Establish an interlock in the sequence program to make it impossible
for the forward JOG start command (M1802+20n/Yn2/M3202+20n) and
the reverse JOG start command (M1803+20n/Yn3/M3203+20n) to be
ON at the same time.

3.1.23 End signal OFF command (M1804+20n/Yn4/M3204+20n)
(1) The end signal OFF command is used to turn off the positioning start

completed signal (M1600+20n) and the positioning completed signal
(M1601+20n) by using the sequence program.

Dwell Dwell
time time
- - - t

ON

(o]
=4

Positioning start com- OFF
pleted signal (M1600+20n)

Positioning completed = OFF i\
signal (M1601+20n) ON
End signal OFF com-  OFF -

mand (M1804+20n)

—
]
]

POINTl

Do not turn the end signal OFF command ON with a PLS command.

If it is turned ON with a PLS command, it will not be possible to turn OFF
the positioning start completed signal (M1600+20n/Xn0/M2400+20n)

or the positioning completed signal (M1601+20n/Xn1/M2401+20n).
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3.1.24 Speed/position switching enable command (M1805+20n/Yn5/M3205+20n)

(1) The speed/position switching enable command is used to make the
CHANGE signal (signal for switching from speed to position control)
effective from an external source.

e ON......... Control switches from speed control to position control when
the CHANGE signal comes ON.
e OFF........ Control does not switch from speed to position control even

if the CHANGE signal comes ON.

Control does not switch from —>CHANGE CHANGE-«— Control switches from speed
speed control to position control control to position control be-
because M1805+20n is OFF. cause M1805+20n is ON.

t

Speed/position switch- OFF
ing enable command
(M1805+20n) l_l

CHANGE signal from OFF
external source

(o]
-4

3-17
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3.1.25 Limit switch output enable command (M1806+20n/Yn6/M3206+20n)

The limit switch output enable command is used to enable limit switch output.
s ON......... The limit switch output ON/OFF pattern can be output.
¢ OFF........ Limit switch output goes OFF.

3.1.26 Error reset command (M1807+20n/Y n7IM3207+20n)'

The error reset command is used to clear the minor error code or major error
code storage area of an axis for which the error detection signal has come
ON (M1607+20n: ON), and reset the error detection signal (M1607+20n).

ON
Error detection OFF | (\
(M1607+20n) N ON

Error reset (M1807+20n) OFF

Minor error code storage
area

O
Y

Major error code storage ‘ X . X 00
area

** . Error code

3.1.27 Servo error reset command (M1808+20n/Yn8/M3208+20n)*

The servo error reset command is used to clear the servo error code storage
area of an axis for which the servo error detection signal has come ON
((M1808+20n: ON), and reset the servo error detection signal (M1808+20n).

ON

Servo error detection ~ OFF
signal (M1608+20n) N ON
/

Servo error reset com- OFF
mand (M1808+20n)
Servo error code storage
area

= Y w

** . Error code

><____.____

POINT|

*: Do not turn the error reset command (M1807+20n/Yn7/M3207+20n)
or servo error reset command (M1808+20n/Yn8/M3208+20n) ON
with a PLS command.

If a PLS command is used, it will not be possible to reset the error
or servo error.

[REMARK]

For details on minor error code, major error code, and servo error code storage areas, see
Appendix 2.
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3.1.28 External STOP input/invalid when starting command (M1809+20n/Yn9/M3209+20n)

This signal is used to make external STOP signal input valid or invalid.
e ON......... External STOP input is set as invalid, and even axes for
which STOP input is currently ON can be started.
e OFF........ External STOP input is set as valid, and axes for which
STOP input is currently ON cannot be started.

POINTI

To stop an axis by external STOP input after it has been started with
the M1809+20n/Yn9/M3209+20n command ON, switch the STOP input
from OFF to ON (if STOP input is ON when the axis is started, switch
it from ON to OFF to ON).

3.1.29 Feed present value update request command (M181 2+20NYnCM321 2+20n)

This signal is used to set whether the feed present value will be cleared or
not when motion is started in speed/position switching control.
¢ ON......... The feed present value is updated, starting from when
motion is started.
The feed present value is not cleared on starting.
e OFF........ The feed present value is updated, starting from when
motion is started.
The feed present value is cleared on starting.

POINT

When motion is started with M1812+20n/YnC/M3212+20n, leave
M1812+20n ON until positioning control has been completed.

If M1812+20n/YnC/M3212+20n is turned OFF part way through, the
feed present value may not be reliable.

3.1.30 Servo OFF command (M1815+20n/YnF/M3215+20n)

The servo OFF command is used to establish the servo OFF status (free run
status).

e M1815+20n : OFF.....Servo ON

e M1815+20n: ON....... Servo OFF (free run status)
This command is not effective during positioning and should therefore be
executed on completion of positioning.

/A CAUTION

/N Turn the power supply at the servo side OFF before turning a servomotor by hand.
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3.1.31 FIN signal (M1819+20n/YC0+n/M3219+20n)

(1) This is a signal to stop the output of an M code.

(2) It goes OFF when the M code output in progress signal (M1619+20n)

goes OFF.

M code output

M code output in progress signal _OFF

ON

(M1619+20n)

FIN signal OFF

ON

(M1819+20n)

3.1.32 M code output in progress signal (M1619+20n/XC0+n/M2419+20n)

(1) This signal indicates that an M code is being output.

(2) To terminate M code output, turn the FIN signal (M1819+20n) ON.

(3) This signal goes OFF on input of a stop command, cancel signal, or skip

signal.
M code M >< M2 >< M3
I 1
| |
ON |
M code output in progress signal OFF [
(M1619+20n)
. ON
FIN signal OFF
(M1819+20n)

POINTSI

an M code is being output.

(1) The FIN signal and M code output in progress signals are used for
the purposes of the FIN signal wait function.

(2) The M code output in progress signal only becomes effective when
the FIN signal wait function is designated in a servo program. If this
function is not designated, the signal will not come ON even when
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3.2 Internal Relays (M)
An A171SCPU has 2048 internal relay/latch relay points from M/LO to
M/L2047, and an A273UHCPU (8/32 axis specification) has 8192 inter-
nal/latch relay points from M/LO to M/L.8191.
Of these, M2000 to M2047 are used for positioning control in the case of the
A171SCPU/A273UHCPU (8 axis specification), and M2000 to M2399 are
used for positioning control in the case of the A273UHCPU (32 axis specifi-
cation). The applications of these devices are indicated in the table below.
Table 3.3 Internal Relays
Device No.
Slanal Name A273UHCPU A273UHCPU Signal
9 A171SCPU (8 axls specification) |(32 axis specification)| Direction
sviz | sva22 $Vi3 S$V22 svis sV22
PC READY M2000 SCPUPCPU
M2001 (axis 1) M2001 (axis 1) M2001 (axis 1)
Start reception flag to to to
M2004 (axis 4) M2008 (axis 8) M2032 (axis 32) PCPU—SCPU
All-axis serve ON reception M2009 M2009 M2049
flag
Manual pulse generator M2012 M2012 to M2014 M2051 to M2053  |SCPU—PCPU
enhable flag _
JOG simultaneous start M2015 M2015 M2048
Speed switching point SCPU~PCPU
ee
designation flag* M2016 M2040 M2016 M2040 M2040
Start buffer full M2020 M2020 M2050
M2021 (axis 1) M2021 (axis 1) M2061 (axis 1)
Speed change flags to to to PCPU—-SCPU
M2024 (axis 4) M2028 (axis 8) M2092 (axis 32)
System setting error flag M2041
All axis servo start command M2042 SCPU-PCPU
Optional slot module error M2047
detection flag
Automatic deceleration in _ _ M2128t éaxus 1)
progress flag M2159 (axis32) | o o SCPY
M2240 (axis 1)
"Accepting speed change [0]" —_ —_ to
M2271 (axis 32)

POINTSI

(1) Internal relays for positioning control are not latched even inside

the latch range.

In this manual, in order to indicate that internal relays for position-
ing are not latched, the expression used in the text is "M2000 to

M2047".

(2) The range of devices allocated as internal relays for positioning
control cannot be used by the user even if their applications have

not been set.

(3) * : When using an A171S/A273UHCPU (8 axis specification), the
device number used for the speed switching point designation
flag is different for the SV13 and SV22.
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b ___________________________________________________________ ]

3.2.1 PC READY flag (M2000) ..... Signal sent from SCPU to PCPU

(1)

(2)

3)

This signal serves to notify the PCPU that the SCPU is normal. It is

switched ON and OFF by the sequence program. -

(a) While M2000 is ON, the positioning control or home position return
specified by the servo program, or the JOG operation or manual
pulse generator operation specified by the sequence program, can
be executed.

(b) While M2000 is OFF, and while the test mode for testing from a
peripheral device is effective (while the "in-test-mode flag" (M9075)
is ON), the control in (a) above will not be executed even if M2000
is turned ON. _

The fixed parameters, servo parameters, and limit switch output
parameters can only be changed using a peripheral device when M2000
is OFF. If an attempt is made to change this data while M2000 is ON, an
error will occur.

When M2000 is switched from OFF to ON, the following processing
occurs.
(a) Processing details

1) The servo parameters are transferred to the servo amplifier.

2) The M code storage area for all axes is cleared.

3) The default value of 300% is set in the torque limit value storage

area. (See Section 4.4.)
4) The PCPU READY-completed flag (M9074) is turned ON.

(b) If there is an axis currently being driven, an error occurs, and the
processing in 3 (a) above is not executed.

(c) While the test mode is in effect, the processing in 3 (a) above is not
executed. When the test mode is cancelled, the processing in 3 (a)
will be executed if M2000 is ON.

PC READY flag OFF

PCPU READY- OFF
completed flag

A
v

Positioning start ~ Deceleration to stop

A

A

\

(M2000) ON yd
A

\

(M9074) 1 The PCPU READY-completed flag
H (M9074) does not come ON because
deceleration Is in progress.

-

\ 4

| Servo parameters set in the servo
amplifiers, M codes cleared.
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(4) When M2000 is switched from ON to OFF, the following processing is
executed.
(a) Processing details
1) The PCPU READY-completed flag (M9074) is turned OFF.
2) The axis being driven is decelerated to a stop.

POlNTI

The PC READY flag (M2000) goes OFF when the servo system CPU is
in the STOP status.

When the RUN status is re-established, the status is the same as before
the STOP was executed.

ON

m2000 —OFF jL__L\

Switch from RUN to STOP Switch from STOP to RUN

-
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3.2.2 Start accept flag (M2001 to M2004/M2001 to M2008/M2001 to M2032) .....

PCPU to SCPU

A numerical value corresponding to an axis number is entered for the *n" in "M2001+n"*.

Signal sent from

<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
is ]

No. | No. | Noo | ™ INoo| ™ [Noo| ™ |Noo| ™
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 18 27 26
4 6 4 3 4 3 12 11 20 19 28 27

5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 15 24 23 32 31

(1) The start accept flag comes ON when the positioning start (DSFRP/
SVST) instruction is executed in the sequence program: use it as an

Fe=_—-

interlock to enable or disable execution of the DSFRP/SVST instruction.
Example ---------------cmmmm oo

: When requesting execution of the servo programs for positioning on axns 1 and axis 2,

/ DSFRP/SVST instruction execution request
¥ F
| M2001 M2003
X

' use the start accept flags in the way shown below.

DSFRP/SVST instruction execution

enabled/disabled specification

11 |
| A Al

s
Al

Axis 1 stant Axis 3 start
accept flag accept flag

(2) The start accept flag ON/OFF processing takes the following form.

(a) The start accept flag for the designated axis comes ON in response
to a DSFRP/SVST instruction, and goes OFF on completion of

positioning.

The start accept flag will also go OFF if positioning is stopped part

way through.

(However, if positioning is stopped part way through by a speed

change to speed 0, the start accept flag will remain ON.)

| Positioning completed normally I

\")
VAR

DSFRP/SVST

t

Positioning

completion DSFRP/SVST

Instruction \ON

instruction

Start acéept flag OFEE
(M2001+n)

I_ Start accept flag
(M2001+n)
1 Positioning

| completed (M1601

Positioning
completed (M1601+20n) ( ON
Positioning start

completed (M1600+20n)

I— Positioning start

IPositioning stopped part way throughl

I

N

Stopped part way through

 — Positioning :
: start [

ON !

1

|
OFF |, |
oFF /| '
on :

+20n)
OFF

completed (M1600+20n)
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L ]

(b) When positioning control is executed by turning ON the JOG opera-
tion command (M1802+20n or M1803+20n), the start accept flag
goes OFF when positioning is stopped by turning the JOG operation
command OFF.

(c) The start accept flag is ON while the manual pulse generator enable
flag (M2012: ON) is ON.
The start accept flag is OFF while the manual pulse generator enable
flag (M2015: OFF) is OFF,

/A CAUTION

/N The user must not turn start accept flags ON/OFF.

o If a start accept flag that is ON is switched OFF with the sequence program or a peripheral
device, no error will occur but the positioning operation will not be reliable. Depending on
the type of machine, it might operate in an unanticipated manner.

« If a start accept flag that is OFF is switched ON with the sequence program or a peripheral
device, no error will occur at that time, but the next time an attempt is made to start the
axis an error will occur during a start accept flag being ON and the axis will not start.

(d) The start accept flag is ON during a present value change initiated
by a DSFLP instruction. It goes OFF on completion of the present
value change.

3
DSFLP instruction )—l

ON ) Goes OFF on completion of
OFF Present value change I: present value change processing

| Processing in progress |
e »|

Start accept instruction
(M200n)

(3) When M2000 is OFF, execution of a DSFRP/SVST instruction causes
the start accept flag to come ON; the flag goes OFF when M2000 comes
ON.

ON

OFF

PC READY (M2000)

DSFRP/SVST instruction 1 4 LN
orr (¢ __Jr———'
Stant accept flag
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3.2.3 All axis servo start accept flag (M2009) ..... Signal sent from PCPU to SCPU

The all axis servo start accept flag serves to notify that servo operation is

possible.
eON........ The servomotor can be driven.
e OFF ....... The servomotor cannot be driven.
ON
All axis servo stant OFF
accept flag (M2009)
ON

All axes servo start 0FF|
command (M2042)

o)
Servo ON &l/ \I_

3.2.4 Manual pulse generator enable flag (M2012/M2012 to M2014/M2051 to M2053) ..... Signal sent
from SCPU to PCPU

The manual pulse generator enable flags set the enabled or disabled status
for positioning with the pulse input from the manual puise generators
connected to P1*/P1 to P3* of the A171SENC/A273EX.

sON......... Positioning control is executed in accordance with the input
from the manual pulse generators.

e OFF ....... Positioning with the manual pulse generators is not possible
because the input from the manual pulse generators is
ignored.

*. For details on the P1 connector of the A171SENC, refer to the A171SCPU Motion Controller
User's Manual.
For details on the P1 to P3 connectors of the A273EX, refer to the A273UHCPU (8/32 axis
specification) Motion Controller User’s Manual.

3.2.5 JOG simultaneous start command (M2015/M2015/M2048) ..... Signal sent from SCPU to PCPU

(1) When M2015 is turned ON, JOG operation is simultaneously started on
the axes for which JOG operation is to be executed (of axes 1 to 4) as
set in the JOG operation simultaneous start axis setting register
(D1015).

(2) When M2015 is turned OFF, motion on the axis currently executing JOG
operation decelerates to a stop.



3. POSITIONING SIGNALS

3.2.6 Speed switching point designation flag (M2016, M2040) ...... Signal sent from SCPU to PCPU
A273UHCPU A273UHCPU
CPU Model A1718CPU (8 axis specification) | (32 axis specification)
0S SV13 Sv22 SVi3 sv22 A K] SV22
Device No. M2016 M2040 M2016 M2040 M2040

The speed switching point designation flag is used when a speed change is
designated at the pass point in constant speed control.

(1) By turning M2016 ON before the start of constant speed control (before
the servo program is started using the DSFRP/SVST instruction), control
can be executed with a speed change at the start of the pass point.

[M2016 OFF | [ M2016 ON |
v v
1
1
|
I 1
1 1
I : et | : Pt
|
| : : :
Pass points In con- ! ! Pass points in con- ! !
(here, & spoed change [ prlpe|ps]pe] (o sopoedchangs [ptlrpafrs]ee
Is designated at P3) | | Is designated at P3) . b
| : Speed switchl QEFJON I I
Speed switching ! ! peed switching 1 1
point designation flag OFF i . point designation flag B
(M2016) ! : (M2016) ! :
DSFRP/SVST T T DSFRP/SVST ! !
Instruction ON 1 ) instruction ON i
Start accept flag | Start accept flag |
(M2001+n) (M2001+n)

(2) After completion of start accept processing, the speed switching point
designation flag can be turned OFF at any time.

3.2.7 Start buffer full (M2020/M2020/M2050) ... Signal sent from PCPU to SCPU
(1) This signal comes on when 16 or more requests (A171S) or 64 or more
requests (A273UH) have been issued simultaneously to the PCPU by
means of position start (DSFRP/SVST) instructions and/or control
change (DSFLP) instructions in the sequence program.

(2) Reset M2020 by using the sequence program.
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3.2.8 Speed change flags (M2021+n/M2021+n/M2061+n) ..... Signal from PCPU to SCPU

A numerical value corresponding to an axis number is entered for the “n* in “M2001+n".

<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
Axis Axis Axis Axis Axis Axis
No. | " No. | " No. | " I No. | ™ [ No. [ ™ | No. [ "
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 18 27 26
4 6 4 3 4 3 12 11 20 19 28 27
5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 15 24 23 32 31
The speed change flags come ON when a speed change is executed in
response to a control change (DSFLP/CHGYV) instruction in the sequence
program: use them for interlocks in speed change programs.
ON
OFF
Speed change command
Delay due to sequence program
DSFLP instruction
( ON
OFF
Speed change flag 151016 o
oiéms ! ! !
_,E_,:‘_: Speed
Set speed F----- ! '_f_i\/______\ Speed after
P \i \ / speed change
] \
AN
‘\
7 . ‘I
Speed change completed
3.2.9 System setting error flag (M2041) ..... Signal sent from PCPU to SCPU

When the power is switched ON, or when the servo system CPU is reset, the
system setting data set with a peripheral device is input, and a check is
performed to determine if the set data matches the module mounting status
(of the main base unit and extension base units).

sON ......... Error

* OFF ....... Normal

(1) When using an A273UHCPU (8/32 axis specification), if an error occurs
the cause of the error is indicated by the LEDs on the front of the CPU.
When using an A171SCPU, if an error occurs the ERROR LED on the
front of the CPU lights. It is possible to check the history of errors that
have occurred by using a peripheral device (peripheral device running
the GSV13PE/GSV22PE software).

3-28



3. POSITIONING SIGNALS

(2) When M2041 is ON, positioning cannot be started. You must eliminate
the cause of the error and switch the power back ON, or reset the servo
system CPU.

Even if a module is loaded at a slot set as "NO USE" in the system setting data set with a
peripheral device, that slot will be regarded as not used.

3.2.10 All axes servo start command (M2042) ..... Signal from SCPU to PCPU

The all axes servo start command is used to enable servo operation.

(1) Servo operation enabled ..... M2042 is turned ON while the servo OFF
signal (YnF) is OFF and there is no servo
error.

(2) Servo operation disable ..... o M2042 is OFF
¢ The servo OFF signal (YnF) is ON
* Servo error

ON
All axes servo start OFF 5_
command (M2042) ON
All axis servo start \
OFF
accept command ‘
(M2009)
\|

Servo ON —

POINT]

(1) Once M2042 has been turned ON, it will not go OFF even if the
CPU is set in the STOP status.
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3.2.11 Optional slot module error detection flag (M2047) ..... Signal from PCPU to SCPU

(1) When using an A171SCPU
This flag is used to determine whether the status of modules mounted
to the main base unit and extension base units is "normal” or "abnormal”.
sON ......... When mounted module is abnormal
e OFF ....... When mounted module is normal
The module information when the power is switched ON and module
information after the power has been switched ON are always checked
and errors are detected.
(a) When M2047 comes ON, the ERROR LED of the A171SCPU lights.

(b) Use the sequence program to execute the appropriate processing
(stopping the driven axis, establishing the servo OFF status) when
an error occurs.

(2) When using an A273UHCPU (8/32 axis specification)

This flag is used to determine whether the status of modules mounted
to base units or motion extension base units is "normal” or "abnormal".
¢ ON....... When the mounted module is abnormal

e OFF ....... When the mounted module is abnormal

The module information when the power is switched ON and module
information after the power has been switched ON are continually
checked and errors detected.

(a) When M2047 comes ON, the LED indicator on the A273UHCPU

displays the following message.

“SLO 0 UNIT ERROR®

1/0 slot No. (0 to 7)
Base unit No. (0: main base 1: motion extension base)

(b) Use the sequence program to execute the appropriate processing
(stopping the driven axis, establishing the servo OFF status) when
an error occurs.
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3.2.12 Automatic deceleration in progress flag (M2128 to M2159): when using an A273UHCPU (32
axis specification) ..... Signal sent from PCPU to SCPU

This signal is ON during automatic deceleration processing in position control
or position follow-up control.

(1) This flag is ON during automatic deceleration to the.command address
in position follow-up control, but will go OFF if the command address is
changed.

(2) This flag goes OFF on normal start completion, regardless of the control
mode used. '

(3) The automatic deceleration flag does not come ON in the following
cases.

» During deceleration caused by turning the JOG signal OFF,
¢ During manual pulse generator operation

e When deceleration is started part way through positioning due to a stop
command or stop cause.

¢ When the travel value is 0

v

¥
]
t
]

—-_———

j

Automatic deceleration flag * QE-"

OFF

*: The automatic deceleration flags are tabled below.

Axis NoJ Device No. |Axis No.| Device No. |Axis No.| Device No. |{Axis No.] Device No.
1 M2128 9 M2136 17 M2144 25 M2152
2 M2129 10 M2137 18 M2145 26 M2153
3 M2130 11 M2138 18 M2146 27 M2154
4 M2131 12 M2139 20 M2147 28 M2155
5 M2132 13 M2140 21 M2148 29 M2156
6 M2133 14 M2141 22 M2149 30 - M2157
7 M2134 15 M2142 23 M2150 31 M2158
8 M2135 16 M2143 24 M2151 . 32 M2159

In the SV22 virtual mode, this flag becomes the flag for the virtual servomotor axis.



3. POSITIONING SIGNALS

3.2.13 Speed change "0" accept flag : when A273UHCPU (32 axis specification) is used ..... Signal
sent from PCPU to SCPU

The speed change "0" accept flag is ON while a request for a speed change
to speed "0" is being accepted.

It comes ON when a request for a speed change to speed "0" is accepted
while an axis is being driven. After that, it will go OFF if a request for a speed
change to a speed other than "0" is accepted, or on stop completion due to a

stop cause.
—1 Deceleration to a stop on acceptance
[ Speed change "0 | speed "0" speed change request
Positioning will be resumed in response
\' Vi to a speed change to a speed other
s than "0".
E / V2
! Speed !
i change Vz E
i 3 : i t
5 i i
Start accept flag —+ EON 5 E L—-
Speed change "0" ofFf} ‘ } ;
accept flag* :
Positioning {
completed

*: The speed change "0" accept bflags are tabled below.

Axis No.| Device No. |Axis No.| Device No. |Axis No.| Device No. |Axis No.{ Device No.
1 M2240 9 M2248 17 M2256 25 M2264
2 M2241 10 M2249 18 M2257 26 M2265
3 M2242 11 M2250 19 M2258 27 M2266
4 M2243 12 M2251 20 M2259 28 M2267
5 M2244 13 M2252 21 M2260 29 M2268
6 M2345 14 M2253 22 M2261 30 M2269
7 M2246 15 M2254 23 M2262 31 M2270
8 M2247 16 M2255 24 M2263 32 M2271

(1) If a start accept flag (M2001 to M2032) is ON even though positioning is stopped, itindicates
that a request for a speed change to speed "0" has been accepted. Check this with the
speed change "0" accept flag.

(2) When interpolation is performed, a number of flags corresponding to the number of axes on
which interpolation is performed are set.

(3) In the following cases, a request for a speed change to speed "0° is invalid.
¢ After deceleration due to JOG OFF i
» During manual pulse generator operation
» After the start of automatic deceleration in positioning
* After deceleration due to a stop cause

(4) In the SV22 virtual mode, this flag becomes the flag for the virtual servomotor axis.
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(1) If arequest for a speed change to a speed other than "0" is issued during
deceleration to a stop initiated by a speed change to speed "0", this flag

goes OFF.
|§Eeed change to s
Vv Vv
1 >t
Start accept flag i
Speed change "0" OFFi l
accept flag*

(2) This flag goes OFF when a stop cause occurs after acceptance of a
request for a speed change to speed "0".

eed "0"

|§peed change to s

| Stoé cause |

Start accept flag ———+

Speed change "0" OFF
accept flag*

(3) Ifthe speed change to speed "0" occurs after automatic deceleration has
started, the speed change "0" accept flag will not come ON.

Start of automatic deceleration

[ Speed change to speed "0" |

1

Start accept flag

Speed change *0" (OFF)

accept flag*
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(4) During position follow-up control, the speed change "0" accept flag will
come ON even if the speed change to speed 0 occurs after automatic
deceleration to the command address has started.

(Command address PD Start of automatic deceleration
v Vi
T
Start accept flag E i
{ON i
Speed change "0" 0FF+ +
accept flag*

(1) During position follow-up control also, if the command address is changed while the speed
change to speed 0" is being accepted, the relevant positioning will not be executed.
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3.3 Special Relays (SP.M)

The servo system CPU has 256 special relay points from M3000 to M9255.
Of these, the 7 points from M9073 to M9079 are used for positioning control,
and their applications are indicated in Table 3.4.

Table 3.4 Special Relays

Device No. Signal Name Signal Direction
M9073 WDT error flag
M9074 PCPU READY-completed flag
M8075 In-test-mode flag
M9076 External emergency stop input flag
M9077 Manual pulse generator axis setting error flag
M9078 Test mode request error flag
M9079 Servo program setting error flag

PCPU - SCPV

3.3.1 WDT error flag (M9073) ..... Signal sent from PCPU to SCPU

This flag comes ON when a "watchdog timer error” is detected by the PCPU’s
self-diagnosis function.

When the PCPU detects a WDT error, it executes an immediate stop without
deceleration on the driven axis.

When the WDT error flag has come ON, reset the servo system CPU with the
key switch. :

If M9073 remains ON after resetting, there is a fault at the PCPU side.

The error cause is stored in the PCPU error cause storage area (D9184)
(see Section 3.5.2).

3.3.2 PCPU READY-completed flag (M9074) ..... Signal sent from PCPU to SCPU

This flag is used to determine whether the PCPU is normal or abnormal from
the sequence program.

(1) When the PC READY flag (M2000) turns from OFF to ON, the fixed
parameters, servo parameters, limit switch output data, etc., are
checked, and if no error is detected the PCPU READY-completed flag
comes ON. The servo parameters are written to the servo amplifiers and
the M codes are cleared.

(2) When the PC READY flag (M2000) goes off, the PCPU READY-com-
pleted flag also goes OFF.

PC READY flag t
(M2000)

PCPU READY-com-
pleted flag (M2074)

Writing of servo
: parameters to servo
R { amplifiers

! Clearance of M codes
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3.3.3 In-test-mode (M9075) ..... Signal from PCPU to SCPU

(1) This flag is used to determine whether or not a test mode established
from a peripheral device is currently effective. Use it, for example, for
an interlock effective when starting a servo program with a DSFRP/SVST
instruction in the sequence program.

e ON ........ When the test mode is not in effect
e OFF ....... When the test mode is in effect

(2) If a test mode request is issued from a peripheral device but the test
mode is hot established, the test mode request error flag (M9078) comes
ON. -

3.3.4 External emergency stop input flag (M9076) ..... Signal from PCPU to SCPU

This flag is used to check the ON or OFF status of external emergency stop
signal input at the EMG terminal.

sON........ External emergency stop input is ON
e OFF ....... External emergency stop input is OFF

3.3.5 Manual pulse generator axis setting error flag (M9077) ..... Signal sent from PCPU to SCPU

(1) This flag is used to determine whether the setting in the manual pulse
generator axis setting register (D1012) is normal or abnormal.
esON........ When D1012 is normal
¢ OFF ....... When D1012 is abnormal

(2) When M9077 comes ON, the error contents are stored in the manual
pulse generator axis setting error register (D9187).
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3.3.6 Test mode request error flag (M9078) ..... Signal sent from PCPU to SCPU

(1) This flag comes ON if the test mode is not established when a test mode
request is sent from a peripheral device.

(2) When M9078 comes ON, the error contents are stored in the test mode
request error register (D9188).

POINTSI

(1) When an emergency stop signal (EMG) is input during positioning,
the feed present value is advanced within the rapid stop decelera-
tion time set in the parameter block. At the same time, the servo
OFF status is established because the all axes servo start command
(M2042) goes OFF. When the rapid stop deceleration time has
elapsed after input of the emergency stop signal, the feed present

value returns to the value at the point when the emergency stop was
initiated.

(2) If the emergency stop is reset before the emergency stop decelera-
tion time has elapsed, a servo error occurs.

(3) 1If you do not want to establish the servo ON status immediately after
an emergency stop has been reset, include the following section in
the sequence program.

All axes servo start command
executio'nl signal

I [PLS MO }—
MO
I [SET M2042 —

3.3.7 Servo program setting error flag (M90789) ..... Sighal from PCPU to SCPU

This flag is used to determine whether the positioning data of the servo
program designated by a DSFRP/SVST instruction is normal or abnormal.

e OFF........ Normal

e ON ......... Abnormal
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... |
3.4 Data Registers (D)

An A171SCPU has 1024 data register points from DO to D1023, and an
A273UHCPU (8/32 axis specification) has 8192 data register points from DO
to D8191.

In the case of an A171SCPU or A273UHCPU (8 axis specification), the 224
points from D800 to D1023, and in the case of an A273UHCPU (32 axis
specification) the 800 points from DO to D799, are used for positioning control,
and the applications of these devices are shown in the following table.

<A171SCPU> Table 3.5 Data Registers
D:‘v‘:ce Signal Name D:lv‘:eo i Signal Name
D First data register number
?: 0 Axis 1 monitoring ‘1‘ l—  Feed presentvalue % D1012 Setting register for axis number controlled with
data 2 manual pulse generator
D819 sl Actual prasent value %
D820 ; —  Deviation counter value - %
Axis 2 monitoring [ Minor error code
D;%,g data 7 Majorenorcess | | D1013 |Unusable
8 Servo error code
9| _ Travel value whon the near- _L |
10 2zero point dogis ON H
D840 . 11 Home position retum second travel value
to dAX:S 3 monitonng 12 Executed program number D1014 |Unusable
D859 ata 13 M code
14 Torque limit value
:: [— Travel value change register %
D?GO Axis 4 monitoring 17| Actual presentvalue when _L | JOG operation simultaneous start axis setting
0 data 18 STOP ls Input H D101§ register
0879 19 For constant speed control
D?:O Unusable D1016 1 pulse input magnification setting register of
D959 manual pulse generator for axis 1

D960 |Axis 1 control
to change data D1017
D965 |[storage area

1 pulse input magnification setting register of
manual pulse generator for axis 2

- D966 | Axis 2 control 1 pulse input magnification setting register of

to change data - First data register number D1018
D971 |storage area 0 [ Presentvaius change L] manual pulse generator for axis 3
1 register H
2L Speed change register L
D972 |Axis 3 control 3 H . P .
af L 1 pulse input magnification setting register of
to change data 8 YOG spoed eting reaie " D1019 manual pulse generator for axis 4

D977 |storage area

D978 |Axis 4 control D1020
to change data to Unusable
D983 |[storage area D1023
D9s4
to Unusable
D1007
D1008
to Limit switch output disable setting
D1009 :
D1010
to Unusable
D1011
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<A273UHCPU
(8 axis specification)> Table 3.6 Data Registers
D:q‘g“ Signal Name D:"::” Signal Name
D?SO Axis 1 monitoring D1012 Setting register for axis humber controlled with
D819 data manual puise generator 1
D?:O Axis 2 monitoring D1013 Setting register for axis number controlled with
D8ag data manual pulse generator 2
First data register number
D?:O Axis 3 monitoring °l—  Foedpresentvane =1 | D1014 Setting register for axis number controlled with
data 1 H manual pulse generator 3
D859 : p— Actual present value —:"-
4 L
D860 | svie 4 monitoring g [ Devistion countervalie -1 D JOG operation simultaneous start axis setting
D;o79 data 61  Minorerrorcods | 1018 register
7 Major error code
8 Seivo error code
D880 : © | __ Travel value when the near- _L |
to Axis 5 monitoring 10 zoropoint dogls ON "y D1016 1 puise input magnification setting register of
D899 data :; mEmmw manual pulse generator for axis 1
(ool program number
13 M code
D900 . . 14 Torgue Uimit value ae . .
to Axis 6 monitoring 18] el value change regeter ] | D1017 1 puilse input magnification set_tlng register of
data 18 H manual pulse generator for axis 2
D919 1 17— Aewdg;::v;l:mlu:mon L]
18 s Input H
. p P .
D?:O Axis 7 monitoring 191_For consiant speed conto D1018 1 puise input magnification setting register of
D939 data manual puise generator for axis 3
Df:O Axis 8 monitoring D1019 1 pulse input magnification setting register of
data manual pulse generator for axis 4
Dgsg
Dfoeo 2::‘1 ::::r:l D1020 1 pulse input magnification setting register of
9 manual puise generator for axis 5
D965 |[storage area
05:066 2:;::3:::" D1021 1 pulse input magnification setting register of
D971 |storage area manual pulse generator for axis 6
D?°72 g’:;sn; :g::':' D1022 1 pulse input magnification setting register of
D977 |storage area manual pulse generator for axis 7
D?ZS 2:;;:32:’:‘ F':“ d‘““:"g’?‘:' ":"““" | biozs 1 puise input magnification setting register of
resent value change
D983 |storage area e Mool 9 = manual pulse generator for axis 8
. 2] L]
D984 |Axis 5 control s ool I w
to change data § [ 400 speed seting register -4

D989 [storage area

D990 [Axis 6 control
to change data
D995 |[storage area

D996 |Axis 7 control
to change data
D1001 |[storage area

D1002 |Axis 8 control
to change data
D1007 |storage area

D1008
to Limit switch output disable setting
D10o11
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<A273UHCPU
(82 axis specification)> Table 3.7 Data Registers
D:'\::::e Signal Name D;‘gfe Signal Name Data Register Names
Do D320
to Axis 1 monitoring data to Axis 17 monitoring data
D19 D339
D20 D340
to Axis 2 monitoring data to Axis 18 monitoring data
D39 D359
D40 D360
to Axis 3 monitoring data to Axis 19 monitoring data
D59 D379
Dé60 D380
to Axis 4 monitoring data to Axis 20 monitoring data
D79 D399
D8o D400
to Axis 5 monitoring data to Axis 21 monitoring data
D99 D419
D100 D420
to Axis 6 monitoring data to Axis 22 monitoring data
D119 D439
D120 D440 First data register number
to Axis 7 monitoring data to Axis 23 monitoring data o[ reedprosentvaiie -l
D139 D459 1 H
: — Actual present value —:"
D140 D460 4 L
to  |Axis 8 monitoring data to  |Axis 24 monitoring data g [ Deviation countervalue 1
D159 D479 8 Minor error code
71 Majoremorcode =~ |
D160 D480 8 Servo error code
to Axis 9 monitoring data to Axis 25 monitoring data :,_H_mm.'.o:..r:?';h.n ,,.::v:.wi
D179 D499 1 Zero point dog is ON H
12 Executed program number
D180 D500 :: Tor u': I‘::I’t.vduo
to Axis 10 monitoring data to Axis 26 monitoring data 15[ For constant speed control
D199 D519 :; — Travel value change register —:
D200 D520 18] Actunlg:;:;h{llu:vﬂ\m L]
9 In|
to Axis 11 monitoring data to Axis 27 monitoring data 1 = .
D219 D539
D220 D540
. to Axis 12 monitoring data to Axis 28 monitoring data
D239 D559
D240 D560
to Axis 13 monitoring data to Axis 29 monitoring data
D259 D579
D260 D580
to Axis 14 monitoring data to Axis 30 monitoring data
D279 D599
D280 D600
to Axis 15 monitoring data to Axis 31 monitoring data
D299 D619
D300 D620
to Axis 16 monitoring data to Axis 32 monitoring data
D318 D639
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<A273UHCPU
(32 axis specification)> Table 3.7 Data Registers (Continued)
Device Device
No Signal Name No Signal Name Data Register Names
D640 |Axis 1 JOG speed data D672 |Axis 17 JOG speed data
D641 |storage area D673 |[storage area
D642 |Axis 2 JOG speed data D674 ]Axis 18 JOG speed data
D643 |storage area D675 |storage area
D644 |Axis 3 JOG speed data D676 |Axis 19 JOG speed data
D645 |storage area D677 |storage area
D646 |[Axis 4 JOG speed data D678 |Axis 20 JOG speed data
D647 |storage area D679 |storage area
D648 |Axis 5 JOG speed data D680 |Axis 21 JOG speed data
D649 |storage area D681 |[storage area
D650 |Axis 6 JOG speed data D682 |Axis 22 JOG speed data
D651 |storage area D683 |storage area
D652 |Axis 7 JOG speed data D684 Axis 23 JOG speed data
D653 |[storage area D685 |storage area First data register number
? I—— JOG speed setting register -l'_“-l
D654 [Axis 8 JOG speed data D686 |Axis 24 JOG speed data
D655 |[storage area D687 |storage area
D656 |Axis 9 JOG speed data D688 |Axis 25 JOG speed data
D657 |storage area D689 |storage area
D658 |{Axis 10 JOG speed data D690 |Axis 26 JOG speed data
D659 |[storage area D691 |storage area
D660 |Axis 11 JOG speed data D692 |Axis 27 JOG speed data
D661 |[storage area D693 |[storage area
D662 |Axis 12 JOG speed data D694 |Axis 28 JOG speed data
D663 [storage area D695 |[storage area
D664 |Axis 13 JOG speed data D696 |Axis 29 JOG speed data
D665 |[storage area D697 |[storage area
D666 |Axis 14 JOG speed data D698 |Axis 30 JOG speed data
D667 |storage area D699 |storage area
D668 |Axis 15 JOG speed data D700 |Axis 31 JOG speed data
D669 |[storage area D701 |storage area
D670 |Axis 16 JOG speed data D702 |Axis 32 JOG speed data
D671 |storage area D703 |storage area
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<A273UHCPU
(32 axis specification)> Table 3.7 Data Registers (Continued)
Device Device
No. Signal Name No. Signal Name
D704 1 pulse input magnification setting register of
to Unusable D737 - ting reg
manual pulse generator for axis 18
D709
DZJO JOG operation simultaneous start axis setting D738 1 pulse input magnification setting register of
D713 register manual pulse generator for axis 19
D714 |Setting register for axis number controlled with D739 1 pulse input magnification setting register of
D715 |manual puise generator 1 manual pulse generator for axis 20
D716 |Setting register for axis number controlled with D740 1 pulse input magnification setting register of
D717 |manual pulse generator 2 manual pulse generator for axis 21
D718 |Setting register for axis number controlied with D741 1 pulse input magnification setting register of
D719 |manual pulse generator 3 manual pulse generator for axis 22
D720 1 pulse input magnification setting register of D742 1 pulse input magnification setting register of
manual pulse generator for axis 1 manual pulse generator for axis 23
D721 1 puise input magnification setting register of D743 1 pulse input magnification setting register of
manual pulse generator for axis 2 manual pulse generator for axis 24
D722 1 pulse input magnification setting register of D744 1 pulse input magnification setting register of
manual pulse generator for axis 3 manual pulse generator for axis 25
D723 1 pulse input magnification setting register of D745 1 pulse input maghnification setting register of
manual puise generator for axis 4 manual pulse generator for axis 26
D724 1 pulse input magnification setting register of D748 1 pulse input magnification setting register of
manual pulse generator for axis 5 manual pulse generator for axis 27
D725 1 pulse input maghnification setting register of D747 1 pulse input magnification setting register of
manual pulse generator for axis 6 manual pulse generator for axis 28
D726 1 pulse input magnification setting register of D748 1 pulse input magnification setting register of
manual pulse generator for axis 7 manual pulse generator for axis 29
D727 1 pulse input magnification setting register of D749 1 pulse input magnification setting register of
manual pulse generator for axis 8 manual pulse generator for axis 30
D728 1 pulse input magnification setting register of D750 1 pulse input maghnification setting register of
manual pulse generator for axis 9 manual puise generator for axis 31
D729 1 pulse input magnification setting register of D751 1 pulse input magnification setting register of
manual pulse generator for axis 10 manual pulse generator for axis 32
D730 1 pulse input magnification setting register of D752* Manual pulse generator 1 (P1) smoothing
manual pulse generator for axis 11 maghnification setting area
D731 1 pulse input magnification setting register of D753 Manual pulse generator 2 (P2) smoothing
manual pulse generator for axis 12 maghnification setting area
D732 1 pulse input magnification setting register of D754* Manual pulse generator 3 (P3) smoothing
manual pulse generator for axis 13 maghnification setting area
D733 1 pulse input magnification setting register of DZ: 5 Unusable
manual pulse generator for axis 14
D759
1 pulse input magnification setting register of D760
D734 : to Limit switch output disable setting
manual pulse generator for axis 15 D775
1 pulse input magnification setting register of D776*
D735 manual pulse generator for axis 16 Dt7°91 Limit switch output status storage area
D736 1 pulse input magnification setting register of 0732* Servo amplifier type
manual pulse generator for axis 17 D799 P yp

*: Treated as a special register in this manual. For details, see Section 3.5.

3-~-42
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3.4.1 Monitoring data area (D800 to D879/D800 to D959/D0 to D639) ..... Data sent from the PCPU to
the SCPU

The monitoring data area is used by the PCPU to store data such as the feed
present value during positioning control, the actual present value, and the
number of droop pulses in the deviation counter.

It can be used to check the positioning control status using the sequence
program.

The user cannot write data into the monitoring data area (with the exception
of the travel value register).

For details on the delay time between a positioning device (input, internal
relay, special relay) going ON or OFF and storage of data in the monitor data
area, see APPENDIX 7 "Processing Times".

<A171SCPU> Table 3.8 Monitoring Data Areas

Names Axis 1 Axis 2 Axis 3 Axis 4
Feed present value D801,D800|D821,D0820|D841,D0840|D861,D860
Actual present value D803,D802 | D823,D0822|D843,D842|D863,D862
Deviation counter value D805,D804 | D825,D824 | D845,D844 | D865,D864
Minor error code D806 D826 D846 D866
Major error code D807 D827 D847 D867
Servo error code D808 D828 D848 D868
Travel ‘g",'q“e after near-zero pointdog | pg44 paog | D830,0829 | D850,D849 | D870,0869
Home position return second travel value D811 D831 D851 D871
Executed program number D812 D832 D852 D872
M code D813 D833 D853 D873
Torque limit value D814 D834 D854 D874
Travel value change register D816,0815|D836,D835|D856,D855|D876,D875
Actual present value when STOP is input (D818,0817|D838,D837|D858,D857|D878,D877

Constant speed control data set pointer D819 D839 D859 D879
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<A273UHCPU

(8 axis specification)> Table 3.9 Monitoring Data Areas _
Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8

Feed present value  |D801,D800|D821,0820|D841,0840|D861,0860|D881,0880|D901,0900|D921,0920|D941,D940

Actual present value |D803,D0802|D823,D822|D843,D842|D863,D862|D883,D882|D903,0902 |D923,0922|D943,0942

‘?:I‘l’jf"m“ counter D805,D0804 | D825,D824 |D845,D844|D865,D864 |D885,D884 |D905,0904 |D925,0924 | D945, D944

Minor error code D806 D826 D846 D866 D886 D906 D926 D946

Major error code D807 D827 D847 D867 D887 D907 D927 D947

Servo error code D808 D828 D848 D868 D8ss D908 D928 D948

Travel value after

near-zero point dog  [D810,D809|D830,D829|D850,D0849|D870,D869 |D890,D889|D910,0909 |D930,D0929{D950,0949

comes ON

Home position return

cocond travel value D811 D831 D851 D871 D891 D911 D931 D951

Executed program D812 D832 D852 D872 D892 D912 D932 D952

number

M code D813 D833 D853 D873 D893 D913 D933 D953

Torque limit value D814 D834 D854 D874 D894 D914 D934 D954

I;;i";:a:’a'”e change |hg16,D815|D836,0835 |D8s6,0855|D876,0875|D89s,D895|Do16,0915|Do3s, Dess5|Dos6,DYS55

Actual present value

when STOP is input | 0818:D817 | D838,D837 | D858,D857 D878,D677 | D898, D897 | D918,D917 | D938,D937 | D958.D959

Constant spesd

control data set D819 D839 D859 D879 D899 D919 D939 D959

pointer




3. POSITIONING SIGNALS

<A273UHCPU (32 axis specification)>

Table 3.10 Monitoring Data Areas

when STOP is input

Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
Feed present value D1,D0 D21,D20 D41,D40 D61,D60 D81,080 |D101,D100|D121,D120|D141,D140
Actual preseht value D3,D2 D23,D22 D43,D42 D63,D62 D83,D82 |D103,D102|D123,D122|D143,D142
\?;‘LI:M“ counter D5,D4 | D25,D24 | D45,D44 | D65,D64 | D85,D84 |D105D104|D125,D124(D145,D144
Minor error code Dé D26 D46 D66 D86 D106 D126 D146
Major error code D7 D27 D47 D67 D87 D107 D127 D147
Servo error code D8 D28 D48 D68 D88 D108 D128 D148
Home position return :
second travel value D9 D29 D49 D69 D89 D109 D129 D149
Travel value after
hear-zero point dog D11,D10 D31,D030 D51,D50 D71,D70 D91,D90 {D111,D110|D131,D130|(D151,D150
comes ON
Executed program
number D12 D32 D52 D72 D92 D112 D132 D162
M code D13 D33 D53 D73 D93 D113 D133 D163
Torque limit value D14 D34 D54 D74 D94 D114 D134 D154
Constant speed
control data set D15 D35 D55 D75 D95 D115 D135 D165
pointer
:'e’;;’:t'e:’a'“ change | ny7p1e | D37,036 | D57,056 | D77,076 | De7,096 |D117,D116|D137,0136|D157,D156
Actual present value |
when STOP s input D19,D18 D39,D38 D59,D58 D79,D078 D99,D98 [D119,D118|D139,D138|D159,D158
Name Axis 17 Axis 18 Axis 19 Axis 20 Axis 21 Axis 22 Axis 23 Axis 24
Feed present value D321,D320|D341,D340{D361,D360|D381,D0380|D401,D400|D421,D0420|D441,0440|D461,D460
Actual present value {D323,D322(D343,D342|D363,D362|D383,D382|D403,D402{D423,D422|D443,D442|D463,D462
3;‘3:“” counter D325,D324 |D345,D344|D365,D364 | D385,D384 |D405,D404 | D425,D424 | D445,D444 | D465,Da64
Minor error code D326 D346 D366 D386 D406 D426 D446 D466
Major error code D327 D347 D367 D387 D407 D427 D447 D467
Servo error code D328 D348 D368 D388 D408 D428 D448 D468
Home position return
second trave! value D329 D349 D369 - D389 D409 D429 D449 D469
Travel value after
near-zero point dog D331,330 {D351,D350{D371,D370{D391,D390|{D411,D410{D431,0430|D451,D450|{D471,D470
comes ON
Executed program D332 D352 D372 D392 D412 D432 D452 D472
number )
M code D333 D353 D373 D393 D413 D433 D453 D473
Torque limit value D334 D354 D374 D394 D414 D434 D454 D474
Constant speed
control data set D335 D355 D375 D395 D415 D435 D455 D475
pointer
:;;i";;’a'ue change  |n337 paas|D357,0356 |D377,0376|D397,0396 | D417,0416 | D437,D436 |D457,D456 | D477,D476
Actual present value | ,,44 1ha951 0359, D358|D379,0378|D399,0398|D419,0418| D439,D438|D459,D458|Da79,D478
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Axis 9 Axis 10 Axis 11 Axis 12 Axis 13 Axis 14 Axis 15 Axis 16
D161,D160|D181,D180|D201,0200}D221,D0220|D241,0240|D261,D0260|D281,0280|D301,D300
D163,D162|(D183,D0182|D203,0202|D223,D222|D243,D242|D263,D0262}D283,D282|D303,D302
D165,D0164|D185,D184D205,D204 |D225,D224 | D245,D244 |D265,D264 | D285,D284 | D305,D304

D166 D186 D206 D226 D246 D266 D286 D306

D167 D187 D207 D227 D247 D267 D287 D307

D168 D188 D208 D228 D248 D268 D288 D308

D169 D189 D209 022_9 D249 D269 D289 D309
D171,D170|D191,D190}D211,D210{D231,D230|D251,D250{D271,D270|D291,0290|D311,D310

D172 D192 D212 D232 D252 D272 D292 D312

D173 D193 D213 D233 D253 D273 D293 D313

D174 D194 D214 D234 D254 D274 D294 D314

D175 D195 D215 D235 D2s5 D275 D295 D315
D177,D0176|D197,D196|D217,D216 1 D237,D236 | D257,D256 | D277,D276 |D297,D296 |D317,D316
D179,D178|D199,D0198|D219,D218|D239,D238 | D259,D258 | D279,D278 | D299,D298 |D319,D318

Axis 25 Axis 26 Axis 27 Axis 28 Axis 29 Axis 30 Axis 31 Axis 32
D481,D480 | D501,0500|D521,D520|D541,D540 | D561,D560 |D581,D580|D601,D600 | D621,0620
D483,0482|D503,D502|D523,D522|D543,D542|D563,0562|D583,0582|D603,D602|D623,D622
D485,0484 |D505,D0504{D525,0524D545,D544 |D565,D564 | D585,D0584 |D605,D604 | D625,0624

D486 D506 D526 D546 D566 D586 D606 D626

D487 D507 D527 D547 D567 D587 D607 D627

D488 D508 D528 D548 D568 D588 D608 D628

D489 D509 D529 D549 D569 D589 D609 D629
D491,D0490|D511,0510|D531,D530|D551,D550 | D571,D570|D591,D590 D611,D0610|D631,D630

D492 D512 D532 D552 D572 D592 D612 D632

D493 D513 D533 D553 D573 D593 D613 D633

D494 D514 D534 D554 D574 D594 D614 D634

D495 D515 D535 D565 D575 D595 D616 De3s
D497,D0496 |D517,D516|D537,D536|D557,D556 | D577,D576 | D597,D596 |D617,D0616 | D637,D636
D499,D498 |D519,D518 |D539,D538 1 D559,D0558 | D579,D578 | D599,D598 | D619,D618|D639,D638
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(1) Feed present value register ........ Data from the PCPU to the SCPU
(a) This register stores the target address output to the servo amplifier
on the basis of the positioning address/travel value designated in the
servo program. :

(b) The stroke range check is performed on this feed present value data.

(2) Actual present value register ........ Data from the PCPU to the SCPU
(a) This register stores the present value attained in actual travel (the

feed present value minus the droop pulses in the deviation counter).

1) Infixed-pitch feed control, the travel value counted up from 0 after
motion starts is stored.

2) In speed/position switching control, the present value counted up
from the address when motion starts is stored.

3) During speed control, "0" is stored.

(b) In the stopped status, the feed present value is equal to the actual
present value.

(3) Deviation counter value register ........ Data from the PCPU to the SCPU
This register stores the difference between the feed present value and
the actual present value.

(4) Minor error code register ........ Data from the PCPU to the SCPU
(a) This register stores the relevant error code (see Appendix 2.2) when
a minor error occurs.
If another minor error occurs, the previous error code is overwritten
by the new error code.

(b) Minor error codes can be cleared by an error reset signal
(M1807+20n). .

(5) Maijor error code register ........ Data from the PCPU to the SCPU
(a) This register stores the relevant error code (see Appendix 2.3) when
a major error occurs.
If another major error occurs, the previous error code is overwritten
by the new error code. '
(b) Major error codes can be cleared by an error reset signal
(M1807+20n).

(6) Servo error code register ........ Data from the PCPU to the SCPU
(a) This register stores the relevant error code (see Appendix 2.4) when
a servo error occurs.
If another servo error occurs, the previous error code is overwritten
by the new error code.

(b) Servo error codes can be cleared by a servo error reset signal
(M1808+20n).
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(7)

(8)

(9)

(10)

Travel value after near-zero point dog comes ON register ........ Data

from the PCPU to the SCPU

(a) When a home position return operation is performed, the travel value
from the point where the near-zero point dog comes ON to the point
where the home position return operation is completed is stored in
this register (with no sign appended).

(b) In speed/position switching control, the travel value during position
control is stored in this register (with no sign appended).

Home position return second travel value register ........ Data from the
PCPU to the SCPU

If the position at which motion stops in accordance with the travel value
setting after the near-zero point dog has been switched ON by a periph-
eral device (see Section 7.21) is not the zero point, the servo system
CPU will initiate a second travel to the zero point. The travel value for
travel to the zero point during this second operation is stored in this
register (with no sign appended).

Note that in the case of a data set type home position return operation,
the data remains unchanged (the previous value stands).

Executed program number register ........ Data from the PCPU to the

SCPU

(a) The program number of the program being executed is stored in this
register when the DSFRP/SVST instruction is executed.

(b) In JOG operation and manual pulse generator operation, the values
indicated below are stored in this register.

1) JOG operation............. e, FFFF
2) Manual pulse generator operation....... FFFE
3) When the poweristurnedon............... FFOO0

(c) When either of the following is being executed by a peripheral device
in the test mode, FFFD is stored in this register.
1) A home position retur
2) A position loop gain or position control gain 1 check in servo
diagnosis.

M code register ..... Data from the PCPU to the SCPU

(a) The M code* set for the executed servo program is stored in this
register when positioning starts. If no M code is set for the servo
program, the value stored is "0".

(b) If positioning is started by a means other than a servo program, the
existing value does not change.

(c) The stored value changes to "0" at the leading edge of the PC
READY signal (M2000).
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*. See the following sections for details on M codes and reading M codes.

e Mecode............ucuue. Section 8.2
e M code reading......... Appendix 6.3
(11) Torque limit value register ........ Data from the PCPU to the SCPU

This register stores the value for the torque limit imposed on the servo
system. The default value of 300% is stored in this register when the
power to the servo system is turned on or at the leading edge of the PC
READY signal (M2000).

(12) Travel value change register ........ Data from the SCPU to the PCPU
This is the area used when the position control travel value is changed
in speed/position switching control (see Section 7.14).

(13) Actual present value when STOP is input register ........ Data from the
PCPU to the SCPU
This register stores the actual present value when a STOP signal is input
from an external source.
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(14) Constant speed control data set pointer ... Data from the PCPU to the
SCPU
This pointer is used in constant speed control when specifying position-
ing data indirectly and substituting positioning data during operation.
It stores a "point" that indicates which of the values stored in indirect
devices has been input to the PCPU when positioning is being repeated
by using a repeat instruction (FOR-TIMES, FOR-ON, FOR-OFF).
Use this pointer in conjunction with the PC set pointer (controlled by the

. user in the sequence program) - which indicates the extent to which the

positioning data has been updated by the SCPU - to confirm which
positioning data is to be updated.
The use of the data set pointer and PC set pointer for constant speed
control is explained here using the example servo program below.

<K 0> —I—
Pass point

9 |CPSTART2
Axis 1
Axis 2
Speed D200
* |FOR-TIMES Point
[— oin
1 laBs-2 p202 .0 ¢ Points are set in the order
Axis 3 Do FOR-TIMES
’ FOR-ON
Axis 2, D2 FOR-OFF
2 | ABS-2 R NEXT
Axis 1, D4 0, 1, 2, etc., starting from the head of
Axis 2, D6 the sequence defined by the following
3 | ABs-2 2 repeat instructions:
Axis 1, D8
Axis 2, D10
4 | ABS-2 .3
Axis 1, D12
Axis 2, D14
5 |ABS-2 .4
Axis 1, D16
Axis 2, D18
6 |ABS-2 .5
Axis 1, D20
Axis 2, D22
7 |ABS-2 )
Axis 1, D24
Axis 2, D26
8 |ABS-2 o
Axis 1, D28
Axis 2, D30
* INEXT
9 |CPEND

The input of positioning data to the PCPU on updating the positioning data in
indirect devices DO to D6 when 2-axis constant speed control is executed
using the servo program shown above is described overpage.
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[Input of positioning data to the PCPU]

SCPU : PCPU
Data updating in accordance Positioning data input to the PCPU
with sequence program at each point
Updated data Indirect device D Polint Posttioning execution point Data set pointer for
Updating \ constant speed control
(A |/ ol (A o P | First Point 0 514132 [1]0 | . \ndicates the
® |——2/& B positioning (13)(11)] (9) | (7) [(5) [@) [ (1) |  last posiioning
ata inpu ©
© |—4 ©@]), _| aslozalool e (@ [@]@] eeru’
@ [— 6/t (D] « Each time the
8 (5) Y. ] 1 e|lslala]2]n Dot e
o[ @ _|)° aslaalanf@ [ [@]@]  compisted e
12{ @) ’3 ] (16)](14)](12)|(10)( (8) [(6) [ (4) | by one.
14| (8) J
16| (9) ‘4_ d . ERBERRE
18](10) . (A) |(15))(13)I(11)[ (9) | (7) | (5)
20{(11) 5 — (B) |(16))(14){(12)|(10)] (8) | (6)
22{(12) )
24[(13) 16 — sl o7 [e[s5]a]s
26)(14) ) (C) [(A) |(15)[(18)[(11)} (9) | (7)
28((15) 1 7 (D) [ (B) |(16)}(14)[(12)](10)] (8)
30|(16) ) PC set pointer
T o[ o s ]a] - paoumve
(5)(C) | (4) [(18){(13)}(11)] (9) | data updated by
U
© [ @ [telaalt2)i0)]  progamast
time.
e The user
‘ 71615 controls this
@[E @] @ |as)aa)fan)  Fomer bhe
(8) | (6) [(D) [ (B) |(16)|(14)}(12) program.
6 3 ; 7|6
(9) 1 (7) | (5) | (C) (13)
(10)] (8) | (6) | (D) (14)

7 4 13 ]2 7
(1) (9 [(7) [(5) (15)
(12){(10) (8) | (6) (16)

Second Point 0 5|43
posifioning|  {  [ua)1)] @ [@ [ @ ()] a)

(14)(12)[(10)[ (8) | (6) | (D) | (B)

The internal processing for the operation shown above is described overpage.
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[Internal processing]

(1)

@)

@)

(4)

On starting the operation, the positioning data of points 0 to 6 ((1) to
(14)) is input to the PCPU.

At this time, the last point of the data to be input - which is point "6" - is
stored in the data set pointer for constant speed control.

The "6" stored in the data set pointer for constant speed control indicates
that updating of the positioning data stored in points 0 to 6 is possible.

The positioning data of points 0 and 1 ((A) to (D)) is updated in accord-
ance with the sequence program.

The last positioning data to be rewritten - which is the data of point "1"
- is stored in the PC set pointer (which must be controlled by the user in
the sequence program) Updating of positioning data of points 2 to 6
(data (5) to (14)) remains possible.

On completion of the positioning for point 0, the value in the data set
pointer for constant speed control is automatically incremented by one
to II7I|.

At this time, the positioning data of point 0 ((1) to (2)) is discarded and
the positioning data for point 7 ((15) to (16)) is input to the PCPU.

Hereafter, each time the positioning for a point is completed, the posi-
tioning data shifts one place.

The positioning data that can be updated is the data after that indicated
by the PC set pointer: this is the data which has not yet been input to
the PCPU.

Consequently, after completion of the positioning corresponding to point
3, even if the values stored in indirect devices D8 and D10 are updated
by the sequence program, the point 2 positioning data that is input to the
PCPU will not be updated and the second positioning will be executed
using the unupdated data.

In other words, the data set pointer for constant speed control is a pointer
that indicates data that has not yet been mput to the PCPU and can be
updated by the sequence program.

POINTI

(1) Number of points that can be defined by a repeat instruction

¢ Create a subprogram to create at least eight points.

o if there are less than eight points and these include pass points
with small travel values, the positioning at each point may be
completed, and the data input to the PCPU, before the data has
been updated by the sequence program.

¢ Create a sufficient number of points to ensure that data will not be
input to the PCPU before the SCPU has updated the values in the
indirect devices.
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3.4.2 Data storage area for control change (D960 to D983/D960 to D1007/D640 to D703) ..... Data
from the SCPU to the PCPU

The data storage area for control change is the area for storing present value

change data, speed change data, and JOG operating speed data.

<A171SCPU> Table 3.11 Data Storage Areas for Control Change
Name Axis 1 Axis 2 Axis 3 Axis 4
:I::ff’;t r‘f'i“s‘:e . D961,D960 D967,D966 D973,D0972 D979,D978
f‘ezei:tdefha"“ D963,D962 D969,D968 D975,0974 D981,0980
:Stﬁnst:“:ster D965,D964 D971,0970 D977,D976 D983,Des2
<A273UHCPU
(8 axis specification)> Table 3.12 Data Storage Areas for Control Change
Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
;":f“";tr‘f'i”s‘t’er D961,D960 | D967,0966 | D973,D972 | D979,D978 | D98S5,D984 | D991,D990 | D997,D996 %‘1%%32'
Speed change D1005,
register D963,D962 | D969,D968 | D975,D974 | D981,D980 | D987,D986 | D993,D992 | DIYS, D998 | . o v
JOG speed D1001, D1007,
setting register D965,0964 | D971,D970 | D977,D976 | D983,D982 | D989, D988 | DI95,D994 | . D1006
<A273UHCPU
(32 axis specification)> Table 3.13 Data Storage Areas for Control Change
Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
D641,D640 | D643,D642 | D645,0644 | D647,D646 | D649,D648 | D651,D650 | D653,0652 | D655,D654
Axis 9 Axis 10 Axlis 11 Axis 12 Axis 13 Axis 14 Axis 15 Axis 16
JOG speed D657,D656 | D659,D0658 | D661,0660 | D663,0662 | D665,D664 | D667,0666 | D669,0668 | D671,D670
setting register Axis 17 Axis 18 Axis 19 Axis 20 Axis 21 Axis 22 Axis 23 Axis 24
D673,D0672 | D675,D674 | D677,D676 | D679,0678 | D681,D680 | D683,D0682 | D685,0684 | D687,D686
Axis 25 Axis 26 Axis 27 Axis 28 Axis 29 Axis 30 Axis 31 Axis 32
D689,D688 | D691,D690 | D693,D692 | D695,D694 | D697,D696 | D699,D698 | D701,D700 | D703,D702
POINTS

¢ When using an A171SCPU/A273UHCPU (8 axis specification}, either
the DSFLP instruction or CHGA/CHGYV instruction can be used to

execute present value changes/speed changes.

e When using an A273UHCPU (32 axis specification), present value
changes/speed changes can be commanded with a CHGA/CHGV
instruction and there is therefore no present value change register or

speed change register.
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L |

(1)

Present value change register (when using A171SCPU/A273UHCPU (8

axis specification) only)

(a) This register stores the feed present value after the change when
the feed present value of a stopped axis is changed.

(b) The ranges of values that can be set in the present value change
register are indicated below.

Units mm inch degree PLUSE
Setting Setting Setting Setting Remarks
Item Range Units Range Units Range Units Range Units _
Present Even if the set
value | -2147483648 | x10™" |-2147483648 | x10°° | o oo oo | x10° |-2147483648 | | o [value is outside
change |~2147483647( pm |[~2147483647| inch degree | ~2147483647 the stroke range,
value no error will occur.
(c) When the positioning control change instruction (DSFLP) is
executed, the value stored in the present value change register
becomes the feed present value.
(d) For details on present value changes, see Section 8.8.
(2) Speed change register (when using A171SCPU/A273UHCPU (8 axis
specification) only)
(a) This register stores the speed after the change when the speed of
an axis in motion is changed.
(b) The setting ranges for the speed change register are indicated
below.
Units mm Inch degree | PLUSE
Setting Setting Setting Setting
Item Range Units Range Units Range Units Range Units
Speed 0-600000000] 19 |o_600000000| X1 Io_g00000000| , X197 | o-1000000 | PLS/sec
change value mm/min inch/min degree/min

@)

(c) When the positioning control change instruction (DSFLP) is
executed, the value stored in the speed change register becomes
the positioning speed.

(d) For details on speed changes, see Section 8.7.

JOG speed setting register

(a) This register stores the JOG speed during JOG operation.
(b) The setting ranges for JOG speed are indicated below.

Units mm Inch degree PLUSE
Setting Setting Setting Setting
Item Range Units Range Units Range Units Range Units
JOG speed 1~600000000 x10°2 1~600000000 x10°2 1~600000000 x10°2 1~1000000 | PLS/sec
P mm/min inch/min degree/min

(c) At the leading edge (OFF - ON) of the JOG start signal, the value
stored in the JOG speed setting register becomes the effective
value.

It is only possible to change the data during JOG operation: the JOG
speed cannot be changed.

(d) For details on JOG operation, see Section 7.19.
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3.4.3 Limit switch output disable setting register (D1008 to D1009/D1008 to D1011/D760 to D775)
..... Data from the SCPU to the PCPU

(1) This is a register for disabling the external output of limit switch output
in 1 point units. If a bit is set to "1", the output of the corresponding limit
switch is disabled, then the external output goes OFF.

<A171SCPU>

b15 b14 b13 bi2 bi1 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl  bo
p1008 [LYoF|LYoE|LYob|LYoc|LyoB|LYoA|LYos|LY08 |LY07]LY08{LY05[LY04|LY03]LYO2]|LYO1]LYOO]

I For axis 2 1' For axis 1 1'

p100og |LY1F|LY1E|LYiD|LyiciLyiBiLy1alLy1s|iLyis|{Ly17]{Ly1e[Ly15]Ly14]Ly13]Ly12|Ly11]LY10]

I For axis 4 : For axis 3 :

1) "1" or "0" is stored for each bit.
1: Disable ...... The limit switch output status is OFF.

0: Enable ....... The limit switch output comes ON and goes OFF in accordance with the
set data.

2) LY of LYOO to LY1F shows the limit switch output.

<A273UHCPU (8 axis specification)>

b15 b14 b13 bi2 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 bl  bo
p1008 [LyoF[LvoE|Lyop|Lyoc]LyoB]LY0A|LY09]LY08 |LY07|LY08]LY05 [LY04 |LYO03|LY02|LYO01|LYOO]

I For axis 2 l For axis 1 I

p1oos [LyiF[Lvie[Lyipyic]iyis[ivialiyis|{iyis|Ly1z]Lyis[Ly1s|Ly1a]Lyis|yi2|Lyi1]Ly10]

I For axis 4 { For axis 3 1'

p1o10 [Ly2r[Lyze]Lvap]ivac]ivaB|Ly2a]Ly2e|Lv2s [Ly27]Ly26|Ly28 [LY24 [LY23 |LY22 | LY21 [LY20]

I For axis 6 1' For axis & %

p1o11 [LysF[LvsE]Lyap[Lysc]LysB[Ly3A[Ly3e]Lvas|Lys7]Lya6 L3 |Ly34]LY33[LYs2|LY31[LY30]

I For axis 8 i For axis 7 4

1) "1® or "0" is stored for each bit.
1: Disable ...... The limit switch output status is OFF.

0: Enable ....... The limit switch output comes ON and goes OFF in accordance with the
set data.

2) LY of LYOO to LY3F shows the limit switch output.

3-55
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<A273UHCPU (32 axis specification)>

b1i5 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

p7eo  [LyoF|LyoE|Lyop|Lyoc|LyoB|LY0A|LY0s |LYos|LY07{LY06 |LY05]LY04 |LY03[LY02|LY01|LY0O!

= For axis 2 % For axis 1 {

p7e1  |LY1F|LyiE|Lvip|Lyic]iyvisliyia[Lyie|Lyis|Ly17|y1e[Ly1s|Ly1a|Lyis{Lyi2|Ly11]Ly10]
| | |

| For axis 4 i For axis 3 1
p762  [Lv2F[Lv2E[Lv2p|Lvac]iy2B]Ly2A[Lv20 [Ly28 Y27 [LY26 LY25 Y24 |LY23 | LY22 | LY21 [LY20]
| — For axis 6 | For axis 5 !

p76s  |LysF[LysE|LyaD|Lysc|LyaB|Ly3A|Ly39[LY38 Y37 |Lyss|LY35]Ly3a|Ly33|LY32|LY31]LY30]

I For axis 8 I For axis 7 }

p764 [LYaF|Lv4E|LvaD]Lvac]LyaB|LvaA]Ly49]Lva8]Lva7|LY48] Y45 |Lyaa[LYa3]LVa2]LY41]LY40]

I For axis 10 ! For axis 9 1'

p76s |LYsF|LY5E|LY5D|LYsC|LY5B|LY5A|LY59 |LY58|LY57|LY56|LYS5|LY54 LY53|LY52[LY51]LY50]

i For axis 12 I For axis 11 1'

pres [LyeF|LysE[LveD|Lvec|LveB|LYsA[LYes|Lves]LYe7] Y66 |LYeES |LY64 | LY63[LYE2|LYB1{LY8O]

I- For axis 14 —I For axis 13 I

o767 [LyzF[Ly7eLyzp]iyzc]ivzs]ivzaliyze|Lyzs[Ly77|Lvze]Ly7s|Ly7a|LY78|LY72[LY71[LY70]

} For axis 16 I For axis 15 1'

p7es [LvsF|LysE[LvsD|Lvac|LyaB[LysA[Lyso|Lyss]Lys7[LYs6|Lys5|LYs4a]LY83|LY82|LYS1 |LY8O]

Ir For axis 18 I For axis 17 !

p769  [LyeF[LysE[LveD|Lvoc|LveB[LY9A LYoo |Lves LYoz [LYss|LYos|LYe4 Y03 LY02[L Y01 [LYO0]

I For axis 20 % For axis 19 4

0770  [LYAF|LYAE[LYAD]LYAC]LYAB]LYAA]LYASLYAB|LYA7]LYAS|LYAS|LYA4|LYAS|LYA2[LYA1 LYAO|

Ir For axis 22 } For axis 21 }

o771 [LysF|LyBe[LyBp]LyBc|LyBB]LYBA]LYBS]|LYB8]LYB7|LYBS[LYBS|LYB4]LYBS|LYB2|LYB1|LYBO]

I For axis 24 I For axis 23 1'

p772  [LycF]Lyce[Lyenlivecivea]LycalLyee|Lycs]Lycr|Lycs|Lyes|Lyca]Lyes|Lycz|Lyc1 [Lyco)

Ir . For axis 26 I For axis 25 1'

p77s  [LydF|LypE[LypD]LYDC]LYDB[LYDA|LYDS|LYDS]LYD7]LYD6]LYDS5|LYD4]LYDS|LYD2|LYD1|LYDO]

I- For axis 28 1' For axis 27 1'

o774 [LYEF[LYEE[LvED|LYEC]LYEB]LYEA]LYES[LYES|LYE7|LYES|LYES|LYE4|LYES|LYE2|LYE1 [LYEO|

I For axis 30 -I For axis 29 1'

o775 [LyFF[LYFE[LYFDlLYFC]LYFB]LYFA[LYFo LYF8[LYF7[LYF8[LYF5 [LYFa|LYF3|LYF2]|LYF1[LYFO]

', For axis 32 I For axis 30 J,

1) "1" or "0" is stored for each bit.
1: Disable ...... The limit switch output status is OFF.

0: Enable ....... The limit switch output comes ON and goes OFF in accordance with the
set data.

2) LY of LYOO to LYFF shows the limit switch output.
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3.4.4 Registers for setting axis numbers controlled by manual pulse generators (D1012/D1012 to

D1014/D714 to D719) ..... Data from the SCPU to the PCPU
(1) These registers store the axis numbers controlled by manual pulse
generators.
<A171SCPU>
b15®__~" N b12 b11%w__~ \ b8 b7% __ - \ b4 b3® __~ N\ boO
P1D1012
L. A A J
Y h 4 Y
3 digits 2 digits 1 digit

With a maximum of 3 decimal digits, set the controlled axes (1 to 4)
for each digit.

<A273UHCPU (8 axis specification)>

biSw_~"\ bi2 biiw_~"N\ b8 b7w_~\ b4 b3wW_\ bo

P1 D1012

P2 D1013

P3 D1014

Y N - Y
3 digits 2 digits 1 digit

With a maximum of 3 decimal digits, set the controlled axes (1 to 8)
for each digit.

<A273UHCPU (32 axis specification)>

bi5 bi4 bi3 bi2 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

[ D714 [axis 16axis 15Jaxis 14Jaxis 13Axis 12axis 11]axis 10 Axis 9| Axis 8] Axis 7] Axis 6| Axis 5| Axis 4 | Axis 3| Axis 2| Axis 1]
i | D715 [axis agaxis atfaxis sojaxis 26faxis 2gjaxis 27]axts 2efaxis 25jaxis 24jaxis 23jaxis 22jaxis 21)axis 20/axis 19jaxis 18axis 17
( D716 [axis 16Jaxis 15Axis 14xis 19Axis 12jaxis 11Axis 10| Axis 9] Axis 8] Axis 7] Axis 6] Axis 5[ Axis 4] Axis 3] Axis 2] Axis 1]
" | D717 [axis agjaxis atjaxis aojaxis 2gAxis 28Jaxis 27axis 26jaxis 25axis 24Jaxis 29Axis 22jaxis 21Jaxts 20Axts 19xis 18jaxis 17
( D718 |axis 16axis 19Axis 14Axis 13Axis 12Axis 11jAxis 10| Axis 9] Axis 8] Axis 7] Axis 6] Axis 5] Axis 4] Axis 3] Axis 2] Axis 1]
" | D719 [ixis 39axis 31axis a0axis 2daxis 28axis 27Axis 26Axis 28Axis 24Axis 23Axis 22Axis 21jxis 2ole|§ 19axis 18Axls 17}

The axes to be controlled by manual pulse generator are set by
setting 1 or O:

1 : Designated axis

0 : Undesignated axis

(2) For details on manual pulse generator operation, see Section 7.20.
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3.4.5 JOG operation simultaneous start axis setting register (D1015/D1015/D710 to D713) ..... Data
from the SCPU to the PCPU

(1) This register is used to set the axis numbers of axes on which JOG
operation is to be executed, and the direction of motion.

<A171SCPU>

b15 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
pro1s | | | | |axsdlaxisslaxis2laxis1] | | | |axis afaxis slaxis 2|axis 1|

I-— Axes started in reverse JOG operation —+— Axes started in forward JOG operation ——'|

* The possible settings for each axis moved in a simultaneous start JOG
operation are "1 or *0".
1: Simultaneous start executed
0: Simultaneous start not executed

<A273UHCPU (8 axis specification)>

b15 bi4 bi13 b12 bi1 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo
D1015 [Axis 8Axis 7]Axis 6axis 5|axis 4]axis 3laxis 2Jaxis 1]axis 8laxix 7]axis 6laxis 5|Axis 4|Axis 3lAxis 2Axis 1]

I'— Axes started in reverse JOG operation —+— Axes started in forward JOG operation ———'I

* The possible settings for each axis moved in a simultaneous start JOG
operation are "1" or "0".
1: Simultaneous start executed
0: Simultaneous start not executed

<A273UHCPU (32 axis specification)>

bi5 b14 b13 bi2 bt1 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

D710 [axia 18]axis 16]axis 14]axis tafaxis 12Jaxis 11]axis 10 Axis o [ axis 8] axis 7 axts 6| axis 6 Axis 4 [axis 3| axis 2[axis 1| | [
D711 [axis 32]Axis 31]axis 30[axis 20]axis 28]axis 27]axis 26]axis 25]axis 24]axis 23]axis 22]axis 21[axis 20]axis 16[axis 18}axis 17] Jos
D712 [axis 16]axis 15axis 14]axis 13Jaxis 12]axis 11]axis 10] Axis 0 [axis 8] axis 7] Axis 6] Axis 5] Axis 4 [ Axis 3] Axis 2 [Axis 1] ) Roverse
D718 [axis s2]axis a1faxis aofaxis 20]axis 28]axis 27]axis 28]axis 25axis 24]axis 2sjaxis 22]axis 21}axts 20jaxia toaxie 1eaxis 17] | Jos

* The possible settings for each axis moved in a simultaneous start JOG
operation are "1" or "0".
1: Simultaneous start executed
0: Simultaneous start not executed

(2) For details on simultaneous starting in JOG operation, see Section
7.19.38.



3. POSITIONING SIGNALS |

3.4.6 1 pulse input magnification setting registers for manual pulse generators (D1016 to D1019/
D1016 to D1023/D720 to D751) ..... Data from the SCPU to the PCPU

(1) This register is used to set the magnification (from 1 to 100) per pulse
for the number of input pulses from a manual pulse generator in manual
pulse generator operation.

<A171SCPU> <A273UHCPU (32-axis)>

1-puise Input Magnifica- | Corresponding | Setting 1-pulse Input Magnifica- | Corresponding | Setting
tion Setting Register Axis No. Range tion Setting Register Axis No. Range

Di1016 Axis 1 D720 Axis 1

D1017 Axis 2 1 to 100 D721 Axis 2

D1018 Axis 3 D722 Axis 3

D1019 Axis 4 D723 Axis 4

D724 Axis 5

<A273UHCPU (8-axis)> | D725 Axis 6

1-puilse Input Magnifica- | Corresponding | Setting D726 Axis 7

tion Setting Register Axis No, Range D727 Axis 8

D1016 Axis 1 D728 Axis 9

D1017 Axis 2 D729 Axis 10

D1018 . Axis 3 D730 Axis 11

D1019 Axis 4 1to 100 D731 Axis 12

D1020 Axis 5 D732 Axis 13
D1021 Axis 6 D733 Axis 14 1to 100

D1022 Axis 7 D734 Axis 15

D1023 Axis 8 D735 Axis 16

D736 Axis 17

D737 Axis 18

D738 Axis 19

D739 Axis 20

D740 Axis 21

D741 Axis 22

D742 Axis 23

D743 Axis 24

D744 Axis 25

D745 Axis 26

D746 Axis 27

D747 Axis 28

D748 Axis 29

D749 Axis 30

D750 Axis 31

D751 Axis 32

(2) For details on manual pulse generator operation, see Section 7.20.
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]
3.5 Special Register (SP.D)

A servo system CPU has 256 special register points from D9000 to D9255.
Of these, the 20 points from D9180 to D9199 are used for positioning control.
In the case of an A273UHCPU (32-axis specification), some of the devices
used for positioning control are data registers (D752 to D754, D760 to D799).
In this manual, these data registers used for positioning control are treated
as special registers.

The special registers used for positioning are shown in the table below (for
the applications of special registers other than D9180 to D9199, see Appendix

3.2)
<A171SCPU> Table 3.14 Special Registers
Device Number Signal Name
Limit switch output status storage area for axis 1 and
L9180 axis 2
Limit switch output status storage area for axis 3 and
D9181 .
axis 4
Bg} gg Unusable
D9184 PCPU error cause
ggl gg Servo amplifier type
D9187 Manual pulse generator axis setting error
D9188 Test mode request error
D9189 Error program humber
D9190 Error item information
D9191 Servo amplifier loading information
Area for setting the manual pulse generator smoothing
D9192 e -
maghnification
D9193
Unusable
D9194
D9195
to Unusable
D9199
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<A273UHCPU
(8 axis specification)>  Table 3.15 Special Registers
Device Number _ Signal Name
Limit switch output status storage area for axis 1 and
D9180 axis 2
Limit switch output status storage area for axis 3 and
D9181 axis 4 v
Limit switch output status storage area for axis 5 and
D182 axis 6
Limit switch output status storage area for axis 7 and
D9183 . _
axis 8
D9184 PCPU error cause
D9185 e
D9186 Servo amplifier type
D9187 Manual pulse generator axis setting error
D9188 Test mode request error
D9189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192 Area for setting the manual pulse generator (P1)

smoothing magnification
D9193 Area for setting the manual pulse generator (P2)
smoothing magnification

Area for setting the manual pulse generator (P3)

Do194 smoothing magnification
D9195

to Unusable
D9199
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L _____________________________________________________________________ |

<A273UHCPU

(32 axis specification)> Table 3.16 Special Registers
Device Number Signal Name
D752 Area fog' setting t.h_e m_anual pulse generator (P1)
smoothing magnification
D753" Area for setting t_h_e manual pulse generator (P2)
smoothing magnification
D754" Area fo_r setting the manual pulse generator (P3)
smoothing magnification
D776
to Limit switch output status storage area
D791
D792
to Servo amplifier type
D799
D9180
to Unusable
D9181
D9182
to Test mode request error
D9183
D9184 PCPU error cause
D9185
to Manual pulse generator setting error
D9187
D9188 Unusable
D9189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192
D9193
to Unusable
D9199

*: Data registers used
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3.5.1 Limit switch output status storage area (D9180 to D9181/D9180 to D9183/D776 to D791) ...
Data from the PCPU to the SCPU

(1) Stores the output status (ON/OFF) for limit switch output to AY42 set
with a peripheral device, as "1" or "0".

(2) This area can be used for purposes such as outputting limit switch output
data to external destinations by using the sequence program,

<A171SCPU>

b15 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bi bo
p9180 |LYoF|LYoE|Lyob|Lyoc|LyoB|LYoA|LY0s |LY08|LY07|LY06|LY05|LY04 |LY03]|LY02|LYO1]LYOO]

I For axis 2 1‘ For axis 1 1'

po181 |LyiF|LviE[Lvip|iyic|ivis|iyvia|Lyie|Lyis|Lyiz|iLyie[Lyis[Ly1a]Lvisliyi2|Lyi1fLyio]

: For axis 4 = For axis 3 1'

* "1" or "0" is set at each bit of D9180 to D9181.

“LY" in LY[ ][ ] of D9180 to D9181 indicates a limit switch output.

<A273UHCPU (8 axis specification)>

b16 b14 bi3 bi2 b1l b10 b9 b8 b7 b6 b5 bs b3 b2 bl bo
p918o |LyoF|LyoE|Lyop|Lyoc|LyoB|Lyoa]Lyos|Lyos|LYo7 [Lyos|LY05|LY04]LY03]LY02|LYO1|LYO0O]

I For axis 2 I For axis 1 1'

pets1 |Ly1F|LyielLvip|Lyic|iyiBliyialiyis|iyis|iyiz|ivie|Lyis|Lyiafiyia]Lyi2|Ly11]Ly1o]

{ For axis 4 1' For axis 3 1'

po182 |LY2F|LY2E|Lv2D|Ly2c|Lv2B|LY2A L Y29 |LY28 [LY27 |LY26 |LY25 |LY24|LY23 | LY22[LY21]LY20]

I For axis 6 1' For axis 5 1'

pe183 |LysF|Ly3e|Lyap|Lyac|LyaB|Lysa|Lyas]|Ly3s|Lya7|Lyae|Lyas|Lyaa[Lya3[Lys2]|Ly31]LY30]
1 1 J

| For axis 8 | For axis 7 |
* "1" or "0" is set at each bit of D9180 to D9183.
e ON.............. 1
¢ OFF............ 0

"LY" in LY[ ]J{ ] of D9180 to D9181 indicates a limit switch output.



3. POSITIONING SIGNALS

<A273UHCPU (32 axis specification)>

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 ba b3 b2 bl b0
p776 |LvoF|LyoE|Lyop{Lyoc|LyoB|LYoA]Lvos [LY0s]LY07|LY06[LY05]LY04 L Y03 [LY02]LY01]LYO0O0]

I For axis 2 { For axis 1 {

p777  |Lyie|uvielivapfiyiciiyis|iyialivis|iyis|viz|ivie|yis|Lyia]via]iviz]Lyi1]Ly1o]

= For axis 4 1' For axis 3 1'

778 [Ly2F|Lv2E]Lv2D|Lv2C|LY2B]LY2A] LY29] Lv28|LY27 |LY26 | LY25 | Lv24 | LY23 | LY22|Lv21 ]| LY20]

I For axis 6 { For axis 5§ {

p779  |LvsF|LysE|Lyap|Lyac|LyaB|LysA|[LY3s| Y38 |Ly37[LY36|Ly35|LY3a|Lva3]LY32]|L Y31 LY30]

l For axis 8 I For axis 7 1'

D780  [LY4F|Lv4E|Lv4D|LYac|LvaB|LYaA|Ly4ao|Lya8|Lva7|Lva6|Lva5 L vaa| L vas]Lvaz|Lvat]|LYa0]

! For axis 10 ! For axis 9 4

p7e1  |LysF|LysE|Lysp|Lysc|LysB|Lysa|Lyse|Lyss|Lys7|Lyse|Lys5]Lysa|LYs3|Lys2]{LY51 L LY50]

! For axis 12 1' For axis 11 1'

p7e2 |LYeF|LvsE|LyeD|Lyec|LyeB|LyeA|LYes|LYes|LYe7|LYe6 | LYE5|LY6E4|LYE3|LY62|LY8E1 |LYEO]

! For axis 14 | For axis 13 !

|
o783  |Ly7F|Ly7E[LY7D|LY70|LY7B{LY7A[LY79|LY78 | LY77 |LY76 [LY75|LY74|LY73|LY72|LY71]LY70]

I For axis 16 For axis 16 I

D784 |LY8F|LYSE ILYBDILYsc |LysB|Lysa|Lyss|Lyss|Lys7|Lvse|Lyss|Lv84|LY83|LY82]|L Y81 LY80]

i For axis 18 1' For axis 17 1'

i S

p785 |LvoF|LvoE|LveD|Lyoc|LyoB|LYoA|LYes |Lyes|Lye7|Lye6 |LYes]Lyea]Lyoa|Lye2{LYe1|LY00]

I For axis 20 { For axis 19 %

p7se [LYAF|LYAE|LyAD|LYAcC|LYAB|LYAA|LYAS|LYAs|LYA7|LYAGLYAS|LYA4|LYAS|LYA2|LYA1|LYAO]

I For axis 22 1' For axis 21 1'

p7s7 |LvyBE|LYBE|LYBD|LYBC|LYBB|LYBA|LYBS|LYB8|LYB7|LYBE|LYBS|LYB4|LYB3|LYB2[LYB1]|LYBO|

l For axis 24 1' For axis 23 1'

p7ss  |LycE|LycE|Lycp|Lycc|Lyes|LycalLycse|Lyes|Lyer|Lyes|Lyes|Lyca|Lyes|Lyca|Lyet|Lycol

} For axis 26 ; For axis 25 l

p7ses  |LYDF|LYDE|LYDD|LYDC|LYDB|LYDA|LYDO|LYD8|LYD7|LYDE|LYDS5|LYD4[LYD3|LYD2|LYD1]LYDO]

: For axis 28 1' For axis 27 l

p7eo |LYEF|LYEE|LYED|LYEC|LYEB|LYEA|LYES|LYES|LYE7|LYES|LYES|LYE4|LYES|LYE2|LYE1]|LYEO|

{ For axis 30 ! For axis 29 %

p7e1  |LYFF|LYFE|LYFD|LYFe|LyrB|LYFA|LYFo|LyFs|LYF7|LYFe|LYEs|LYFa|LYF3|LYF2]LYF1]LYFO]

l For axis 32 I For axis 31 1'

* "{" or "0" is set at each bit of D776 to D791.

"LY" in LY[ )[ ] of D776 to D791 indicates a limit switch output.
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3.6.2 PCPU error cause(D9184) ... Data from the PCPU to the SCPU

This register is used to identify the nature of errors occurring in the PCPU

part of the servo system.

(1) When using an A171SCPU

Operation when Error Action to
Error Code Error Cause Occurs Take
2 PCPU operation synchronization time over All axes stop immediately, | Reset with the
after which operation reset key.
3 SCPU software fauit 2 cannot be staF:'ted. y
300 SCPU software fault 3
(2) When using an A273UHCPU (8 axis specification)
Operation when Error Action to
Error Code Error Cause Occurs Take
1 PCPU software fault 1 All axes stop immediately, | Reset with the
- - - after which operation reset key.
PCPU operation synchronization time over cannot be started.
PCPU software fault 2
30 PCPU/SCPU hardware fauit
CPU fault of AC motor drive module The servo error detected Reset with the
1 %_ flag (XOn8) for the reset key.
Indicates the slot number (0 to 7) where relevant axis comes ON It the error
the AC motor drive module with the faultis | and the servo OFF status | reoccurs after
loaded. is established. resetting, the
100 to 107 Indicates the st ber of the b Thereafter, operation ADU is probably
110to 117 nh'wha t?\s Ags age "d“!“ er o i le 'at‘ﬁethon follows the setting for faulty: replace it.
‘f" 'I‘:. |° ph dm° or drive module with the | action to take in the event
aultis loaded. of an ADU servo error
0: Main base made in the system
1: Extension base (1st extension stage) | $ettings.
Hardware fault of module loaded on motion main All axes stop immediately, Reset with the
base unit or extension base unit. after which operation reset key.
200 cannot be started. If the error
L Indicates the slot number (0 to 7) where reoccurs after
the module with the fault is loaded. resetting, the
200 to 207 . relevant module
Indicates the stage number of the base on
210 to 217 - : h or the relevant
which the module with the fault is loaded. slot (base unit)
0: Main base is probably
. : : faulty: replace
1: Extension base (1st extension stage) the module/
base unit.
Standalone servo amplifier (MR-[ ]-B) interface hard All axes stop immediately, | Reset with the
ware fault. after which operation reset key.
25 %_ cannot be started. If the error
Faulty SSCNET No. reoccurs after
0: SSCNET resetting, the
: relevant module
250 to 251 or the relevant
slot (base unit)
is probably
faulty: replace
the module/base
unit.
300 PCPU software fault 3 Reset with the
reset key.
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(3) When using an A273UHCPU (32 axis specification)

Operation when Error

additional functions

Error Code Error Cause Occurs Action Take
1 PCPU software fault 1 All axes stop immediately, | Reset with the
after which operation reset key.
PCPU operation synchronization time over cannot be st:rted. y
PCPU software fault 2
30 PCPU/SCPU hardware fault
CPU fauit of AC motor drive module The servo error detected Reset with the
1 flag (M2408+20n) for the | reset key.
Indicates the slot number (0 to 7) where the | 'élevant axis comes ON | if the error
AC motor drive module with the fault is and the servo OFF status | reoccurs after
loaded is established. resetting, the
100 to 107 ) Thereafter, operation ADU is probaly
110 to 117 Indicates the stage number of the base on | follows the setting for faulty: replace it.
120 to 127 whlcl? the AC motor drive module with the action to take in the event
130 tg 137 fault is loaded. of an ADU servo error
140 to 147 0: Main base met:!e in the system
1: Extension base (1st extension stage) setlings.
2: Extension base (2nd extension stage)
3: Extension base (3rd extension stage)
4: Extension base (4th extension stage)
Hardware fault of module loaded on motion main All axes stop immediately, | Reset with the
base unit or extension base unit. after which operation reset key.
2 L cannot be started. If the error
Indicates the slot number (0 to 7) where the reoccurs after
module with the fault is loaded. resetting, the
200 to 207 relevant module
Indicates the stage number of the base on
210 to 217 " : ) or the relevant
220 to 227 which the module with the fault is loaded. slot (base unit)
230 to 237 0: Main base is probably
240 to 247 . . faulty: replace
1: Extension base (1st extension stage) the module/base
2: Extension base (2nd extension stage) unit.
3: Extension base (3rd extension stage)
4: Extension base (4th extension stage)
Standalone servo amplifier (MR-[ ]-B) interface hard
ware fauit.
25
t Faulty SSCNET No. -
250 to 253 0: SSCNET 1
1: SSCNET 2
2: SSCNET3
3: SSCNET4
300 PCPU software fault 3 Reset with the
_ reset key.
CPSTART instructions of 8 or more points have been Reset with the
executed, exceeding the number of programs that reset key.
can be started simultaneously. Modify so that
CPSTART
Number of Programs instructions of 8
that can be Started or more points
301 Simultaneously do not exceed
the number of
Version with 20 programs that
conventional functions can be started
Version with . simultaneously.
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3.5.3 Servo amplifier classification (D9185/D9185 to 9186/D792 to D799) ... Data from the PCPU to

the SCPU

(1)

When an A171SCPU is used
On switching on the power to, or resetting, the servo system CPU, the
servo amplifier type set in the system settings is set in these devices.

b15to b12 bi1tob8 b7tobd b3to 0
D9185 | Axis4 | Axis3 | Axis2 | Axis1 |
‘ l-—‘Servo amplifier type
L35 ¢ IO Unused axis

&)

When an A273UHCPU (8/32 axis specification) is used

On switching on the control power supply (A6{ ]P) to the servo system
CPU or resetting, the servo amplifier type set in the system settings is
set in these devices.

<A273UHCPU (8 axis specification)>

bi5tobi2b11tob8 b7tob4d b3to0
D9185 Axis 4 Axis 3 Axis 2 Axis 1
D9186 Axis 8 Axis 7 Axis 6 AXxis 5

~ J

l_. Servo amplifier type

L3N+ ORI Unused axis

LI POV ADU (main base unit)

2 .. MR-[]-B

®5. e ADU (motion extension
base unit)

<A273UHCPU (32 axis specification)>

b15tob12 b1t tob8 b7tobd4d b3to 0
D792 Axis 4 Axis 3 Axis 2 Axis 1
D793 Axis 8 Axis 7 Axis 6 Axis 5
D794 | Axis 12 | Axis 11 | Axis 10 | Axis 9
D795 Axis 16 | Axis 15 | Axis 14 | Axis 13
D796 Axis 20 | Axis 19 | Axis 18 | Axis 17
D797 AXxis 24 | Axis 23 | Axis 22 | Axis 21
D798 Axis 28 | Axis 27 | Axis 26 | Axis 25
D799 Axis 32 | Axis 31 | Axis 30 | Axis 29

“ J

L—~ Servo amplifier type

®0........... Unused axis

L3 IO ADU (main base unit)

«2. ... MR-[ ]-B

o5 s ADU (motion extension
base unit)
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3.5.4 Manual pulse generator axis setting error (D9187/D9187/D9185 to D9187)
... Data from the PCPU to the SCPU

Stores the contents of a manual pulse generator axis setting error when the
manual pulse generator axis setting error flag (M9077) comes ON.,

<A171SCPU>

b15 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
D9187 [ 0 ] 0 I 0 I 0 |Axls4lei33]Ax§32|Axis1| 0 | 0 I 0 | 0 IP'] I 0 | 0 |P1|

(N J\ s\ A\ - AN J

L Stores manual axis setting errors for manual pulse
generators connected to A171SENC.
¢ 0: Normal
¢ 1: Setting error

(When the axis setting for each digit is outside the
range 1 to 4)

— All set to "0

 \———— Stores smoothing magnefication setting errors for the
manual pulse generator connected to the A171SENC.
* 0: Normal

¢ Setting error

(Magnification setting for each unit outside the range
1 to 59) :

—— All set to "0"
Stores setting errors for the 1 pulse input magnification
setting for each axis.
¢ 0: Normal
¢ 1: Setting error
(When the input magnification setting for each axis is
outside the range 1 to 100)

All set to "0*

<A273UHCPU (8 axis specification)>

b1i5 bt4 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
D9187 |Axis8|Axis7|AxisSIAxisSIAxis4IAxi33|Axi32|Axis1| 0 I 0 I P3 I P2 | P1 | P3 I P2 | P1 I

\ S\ A\ s\ s

|
L.

Stores axis setting errors for manual puise generators
connected to P1 to P3 of A273EX.

¢ 0: Normal
» 1: Setting error

(When the axis setting for each digit is outside the
range 1 to 8)

——— Stores smoothing magnification setting errors for the
manual pulse generator connected to the A273EX (P1
to P3).

¢ 0: Normal
s 1: Setting error
(Magnification setting outside the 1 to 59 range)
————— All st to "0"
Stores setting errors for the 1 pulse input magnification
setting for each axis.
+ 0: Normal
¢ 1. Setting error

(When the input magnification setting for each axis
is outside the range 1 to 100)
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<A273UHCPU (32 axis specification)>

b15 b14 b13 b12 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
pe1es [0 | o[ oJo]olofo]ofo]olr[ra]rs]rs]|ra]ri]

“ AN N\ S

|

l__. Stores axis setting errors for manual pulse genera-
tors connected to P1 to P3 of A273EX.
¢ 0: Normal
e 1: Setting error
(When the axis setting for each digit is outside the
range 1 to 32)
Stores smoothing magnification setting errors for
the manuai pulse generators connected to P1 to
" P3 of the A273EX.
¢ 0: Normal
s 1: Setting error
(When the smoothing magnification setting for
each axis is outside the range 0 to 59)

All set to 0"

D9186 |Axis 16IAxis 15IAxis 14]Axis 131Axis 12]Axis 11}Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis 6 | Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1
D9187 jAxis 32IAxis 311Axis aoleis 29]Axis 28|Axis 271Axis ZGiAxis 25|Axis 24]JAxis 23|Axis 22|Axis 21JAxis 20JAxis 19]Axis 18|Axls 17]

. vl

\—— Stores setting errors for the 1 puise input magnifi-
cation setting for each axis.
¢ 0: Normal
* 1: Setting error
(When the input magnification setting for each
axis is outside the range 1 to 100)

3.5.5 Test mode request error (D9188/D9188/D9182 to D9183) ... Data from the PCPU to the SCPU

Stores the data of axes being operated when the test mode request error flag
(M9078) comes ON.

<A171SCPU>

b1 b14 b13 bi12 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
Do188 | 0 I 0 I 0 | 0 ] 0 l 0 | 0 | 0 | 0 [ 0 | 0 I 0 |Axis4|Axis3|Axiaz|Axis1|

A I\ J

l—— Stores the operating/stopped status of each axis
¢ 0: Stopped

¢ 1: Operating

All set to “0*
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<A273UHCPU (8 axis specification)>

b16§ b14 bi13 b12 bi11 b10

b9 b8 b7 b6 bS b4 b3 b2 bl bo

po18s { 0o [ o [ o] o] o o]

0 | (¢] IAxisBIAxis7IAxiaSIAxisSIAxis4leis3|Axi32|Axia1|

LN

VAW s

I:— Stores the operating/stopped status of each axis

¢ 0: Stopped
¢ 1: Operating
All set to "0*
<A273UHCPU (32 axis specification)>
b15 b14 bi13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bt b0
D9182 |Axis 16kxis 15IAxis 14|Axis 1SIAxIs 12JAxis 11IAxis 10] Axis 9 | Axis 8 ] Axis 7 | Axis 6 ] Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1
D9183 |Axis 32|Axis 31IAxié 30JAxis 29IAxis 28|Axis 27|Axis 26|Axis 25|Axis 24|Axis 23|Axis 22'Axis 21|Axis 20]Axis 19|Axis 18[Axis 17]

A\

J

———— Store the operating/stopped status of each axis
* 0: Stopped
* 1: Operating

3.5.6 Error program No. (D9189) ... Data from the PCPU to the SCPU

Q)

Stores the number of the subprogram (range: 0 to 4095) affected by the

error when the subprogram setting error flag (M9079) comes ON.

()

new error

3.5.7 Erroritem information (D9190) .

If, once an error program number has been stored, an error occurs in
another servo program, the program number of the subprogram with the

is stored.

.. Data from the PCPU to the SCPU

When the servo program setting error flag (M9079) comes ON, the error code
that corresponds to the relevant setting item is stored in this device.

Error Code

Error Contents

900

The servo program set for the DSFRP/SVST instruction
does not exist. '

901

The axis number set for the DSFRP/SVST instruction is
different from the axis number set in the servo program.

902

The instruction code cannot be decoded. (A non-existent
instruction code has been designated.)

906

An axis designated as unused in the system settings is set
in the subprogram set for the DSFRP/SVST instruction.

Error item
data

There is an error in the setting items of the servo program
set for the DSFRP/SVST instruction.
The error item data indicated in Section 6.3 is stored.
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3.5.8 Servo amplifier installation information (D9191/D9191/D9191 to D9192)

... Data from the PCPU to the SCPU

(1) When an A171SCPU is used

On switching on the control power supply to the servo system CPU or
resetting, the servo amplifier installation status is checked and the result

is set in this device.

Lower 4 bits ... Servo amplifier installation status

The "installed" status will be stored for axes for which an ampilifier is
installed after the power is switched on. However, if the amplifier for an
axis is removed, the "installed" status will not change to "not installed".

b15 to

b4 b3 b2 b1 bo

D9191 0

\

|Axis 4|Axit aleis 2|Axis 1]

|—' Servo amplifier installation status

e Installed................ 1

o Not installed

(a) Servo amplifier installation status
1) Installed/not installed status
The MR-[ ]-B is normal
(i.e.communication with the servo
amplifier is normal)
No servo amplifier is installed.
The servo amplifier power is OFF.
Normal communication with the
servo amplifier is not possible due,
for example, to a connecting cable

¢ "Installed" status...........

* "Not installed" status......

fault.

2) The system settings and servo amplifier installation statuses are

indicated below.

]-B

System Setting

Installed

Not Installed

Used
(axis number setting)

"1" is stored

*0" is stored

Unused

"0" is stored

*0" is stored
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(2) When an A273UHCPU (8/32 axis specification) is used
On switching on the control power supply (A6 }P) to the servo system
CPU or resetting, the servo amplifier and option slot installation status
is checked and the result is stored in this device.
Lower 8 bits .... Servo amplifier installation status (when A273UHCPU
(8 axis specification) is used only).

The "installed" status will be stored for axes for which an amplifier is
installed after the power is switched on. However, if the amplifier for an
axis is removed, the "installed" status will not change to "not installed".

<A273UHCPU (8 axis specification)>

b8 b7 b6 b5 b4 b3 b2 b1 bO

IAxis SIAxis 71Axis Eleis SAMs 4]Axis SIAxis 2leis 1|
A >

I—‘ Servo amplifier installation status
o Installed................ 1
« Not installed........... 0

b15 to
D9191 | 0

<A273UHCPU (32 axis specification)>

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
Axis 16]Axis 15|E. 14|Axis 13]Axis 12|Axla 11jAxis 10IAxis 9|Axis Bleis 7}Axis 6|Axis 5|Axis 4|Axis sleis 2]Axis 1

Do191
D9192

Axis 32‘Axh 31 Axis 30]Axis 20[Axis 28IAxI: 27| Axis ZGIAxls 25]Axl. 24[Axls 23jAxis 22‘Axh 21|Axls 20]Axis 19|Axls 18[Axis 17

- S
l—* Servo amplifier installation status
o |nstalled................ 1
* Not installed........... 0

Servo amplifier installation status
1) Installed/not installed status
¢ "Installed" status........... The MR-[ 1-B is normal
(i.e.communication with the servo
amplifier is normal)
¢ "Not installed" status......No servo amplifier is installed.
The servo amplifier power is OFF.
Normal communication with the
servo amplifier is not possible due,
for example, to a connecting cable
fault.
2) The system settings and servo amplifier installation statuses are
indicated below.

(a)

System Setting ADU MR-[ )-B
installed Not Installed Installed Not Installed
Used g . qw e i
(axis number setting) 1" is stored Major error 1" is stored 0" is stored
Unused "0" is stored ‘0" is stored *0" is stored "0" is stored
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3.5.9 Area for setting the smoothing magnification for the manual pulse generator
(D9192/D9192 to D9194/D752 to D754) ... Data from the SCPU to the PCPU

(1) This device stores the manual pulse generator smoothing time constant.
<A17ASCPU> : <A273UHCPU (32-axis)>

Manual Pulse Generator Smoothing Manual Puise Generator Smoothing
Magnification Setting Register Magnification Setting Register
D9192 0 to 59 Manual pulse generator 1 (P1): D752

. 0 to 59
<A273UHCPU (8-axis)> Manua! pulse generator 2 (P2): D753

Manual pulse generator 3 (P3): D754
Manual Pulse Generator Smoothing
Magnification Setting Register

Manual pulse generator 1 (P1): D9192
Manual pulse generator 2 (P2): D9193 0to 59
Manual pulse generator 3 (P3): D9194

Setting Range Setting Range

Setting Range

(2) The setting range for the smoothing magnification is 0 to 59.

(83) When the smoothing magnification is set, the smoothing time constant
is determined by the formula given below.
Smoothing time constant (t) = (smoothing magnification + 1) x 56.8 [ms]

(4) Operation

Manual puise generator input

ON

Manual puise generator OFF l—

enable flag (M2012) i
Vv [ E \A

ENER ENEN
Output _ {number of input x 1 manual pulse generator pulse
speed (V1) " |pulses/ms input magnification setting

Travel _ (travel value)_number of 1 manualpulse generatompulse
value (L) | per pulse input pulses™ | input magnificationsetting

1) The travel value per manual pulse generator pulse is set in one of the following units.

¢ Setting unit mm : 0.1 um
inch  : 0.00001 inch
degree : 0.00001 degree

PULSE : 1 pulse

1
)
[l
1
)
]
]
]
1
]
1
]
|

2) The range for the smoothing time constant is 56.8 ms to 3408 ms.
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4.

PARAMETERS FOR POSITIONING CONTROL

The seven types of parameter used for positioning control are listed below.

(1)

(2)

(3)

(4)

@)

System settings

The system settings set the modules used and axis numbers.
For details, see Section 4.1.

Fixed parameters

The fixed parameters set data that is fixed - in accordance with the
mechanical system for example - for each axis.

These parameter settings are used for applications such as calculating
the command position when positioning control is executed.

For details, see Section 4.2.

Servo parameters

The servo parameters set data - such as the servo model name and
servo type - that is determined by the connected servomotor, for each
axis.

These settings are used for servomotor control when positioning control
is executed.

For details, see Section 4.3.

Home position return data

The home position return data sets data such as the direction, method,
and speed for home position return, for each axis.

This data is used when a home position return operation is executed.
For details, see Section 7.21.1.

JOG operation data

The JOG operation data is the JOG speed limit value and parameter
block No. data, and is set for each axis.

This data is used for positioning control executed during JOG operation.
For details, see Section 7.19.

Parameter block

The parameter block includes data such as the acceleration/deceleration
times and speed limit value: 16 blocks can be set when using an
A1718/A273UHCPU (8 axis specification), and 64 blocks can be set
when using an A273UHCPU (32 axis specification).

Parameter blocks are designated in servo programs, in the JOG opera-
tion data, and in the home position return data, and make it easier to
change data such as that for acceleration and deceleration processing
(acceleration/deceleration time, speed limit value) for positioning con-
trol.

For details, see Section 4.4.

Limit switch output data

The limit switch output data is ON/OFF pattern data that is output when
the limit switch output setting in the fixed parameters is set to "USE",
and is set for the axes being used.

For the axes for which limit switch output data is set, the set ON/OFF
pattern is output to external destinations during positioning control.

For details, see Section 8.1.
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___________________________________________________________________________________________________________________________]
41 System Settings

(1) The settings made for the system settings include the module used
(model name), motor type (model name), and axis number (1 to 4/ 1 to
8/ 1 to 32).

(2) The system setting data is set at a peripheral device.
(3) The data to be set is indicated below.
(a) When an A171SCPU is used

1) Model names of modules that can be set in system settings

Table 4.1 Module Model Names

Number In
Module Name Model Name Remarks Setting
Example
2 modules can be installed.
A172B (Oue motion module)
Main base unit A178B 8 modules can be installed. —
{One motion module)
8 modules can be installed.
A178B-81 (Two motion modules)
Extension base unit A1S65B For extens!on power supply + 5 slots _
A1S68B For extension power supply + 8 slots
Input signals: 32 points
nM:unsu::‘gzzjs; ?:;:;:;gr;‘ soy;:lt;ro- A171SENC MZnualgpulse genperator: 1 point ) 1)
Synchronous encoder input: 1 point
Limit output module A1SY42 64 transistor output points, 12/24 VDC, 0.1 A 2)
MR-RBO13 External regenerative resistor 10 W
MR-RB032 External regenerative resistor 30 W
MR-RB033 External regenerative resistor 30 W
MR-RB064 External regenerative resistor 60 W
External regenerative resistor 100 W
MR-RB064X2 {(Two connegcted in series)
MR-RB12 External regenerative resistor 100 W
MR-RB30 External regenerative resistor 300 W
MR-RB31 External regenerative resistor 300 W
MR-RB32 External regenerative resistor 300 W
Resistor regenerative option MR-RB34 External regenerative resistor 300 W . 4)
MR-RBS0 External regenerative resistor 500 W
MR-RBS51 External regenerative resistor 500 W
MR-RB54 External regenerative resistor 500 W
MR-H11KB Regenerative power 600 W, resistance value 8 Q
Standard (2Qx4)
accessory (When cooled by cooling fan: 800 W)
MR-H15KB Regenerative power 600 W, resistance value 5 Q
Standard (1 Qx5)
accessory (When cooled by cooling fan: 1300 W)
MR-H22KB Regenerative power 600 W, resistance value 4 Q
Standard (0.8 Q x 5)
accessory (When cooled by cooling fan: 1300 W)
FR-BU Brake unit FR-BU15/30/55K
FR-RC Power supply regenerative converter
Battery unit MR-JBAT4 Backs up absolute position sensing 3)
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be set in system settings

¢ When using MR-H-B/MR-J-B

2) Motor types/model names, and amplifier model names, that can

Table 4.2 Servo Amplifier Model Names When Using an MR-H-B/MR-J-B

Amplifier Model Name

Number in the
Setting Example

Amplifier Model Name

Number in the
Setting Example

MR-H10B MR-J10B
MR-H20B MR-J20B
MR-H40B MR-J40B
MR-H60B MR-J-B MR-J60B 5) to 8)
MR-H100B MR-J100B
MR-H200B MR-J200B
MR-H-B MR-H350B 5) to 8)
MR-H500B
MR-H700B
MR-H11KB
MR-H15KB
MR-H22KB
Table 4.3 Motor Types and Model Names When Using an MR-H-B/MR-J-B
Motor Model Number in the Motor Model Number in the
Motor Type Name Setting Example Motor Type Name Setting Example
HA-MHO053 HA-RH103
HA-MH13 HA-RH HA-RH153
HA-MH HA-MH23 HA-RH223
HA-MH43 HA-LH52
HA-MH73 HA-LH102
HA-FHO53 HA-LH152
HA-FH13 . HA-LH202
HA-FH23 HA-LH302
HA-FH HA-FH33 HA-LH HA-LH502
HA-FH43 HA-LH702 9) to 12)
HA-FH63 HA-LH11K2
HA-SH81 HA-LH15K2
HA-SH121 HA-LH22K2
HA-SH301 HA-UH52
HA-SH52 HA-UH102
HA-SH102 HA-UH HA-UH152
HA-SH152 HA-UH222
HA-SH 2000 rpm  [HA-SH202 HA-UH352
HA-SH352 HA-UH452
HA-SH502
HA-SH702
HA-SH53
HA-SH103
HA-SH 3000 rpm HA-SH153
HA-SH203
HA-SH353
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» When using MR-J2-B
Table 4.4 Servo Amplifier Model Names When Using an MR-J2-B

Amplifier Model Name

Number in the
Setting Example

MR-J2-B

MR-J2-10B
MR-J2-20B
MR-J2-408B
MR-J2-60B
MR-J2-708
MR-J2-100B

5) to 8)

Table 4.5 Motor Types and Model Names When Using an MR-J2-B

Motor Type

Motor Model
Name

Number in the
Setting Example

HC-MF

HC-MF0583
HC-MF13
HC-MF23
HC-MF43
HC-MF73

HA-FF

HA-FF053
HA-FF13
HA-FF23
HA-FF33
HA-FF43
HA-FF63

HC-SF

HC-SF52
HC-SF102

9) to 12)
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3) System setting examples
The system setting examples are shown in Figures 4.3 and 4.4.
(The numbers 1) through 12) in these figures correspond to the
numbers in Tables 4.1 through 4.5.)

CPU ENC Y
1) 2)
|Hegenerative| lRegenerativel IRSQGM'!“"l Regenerative
resist resist resist resistor
Servo- Servo- u Servo- Servo-
amplifier amplifier amplifier amplifier
5 6 7 8
) ) ) ) Battery unit
| | l | )
Motor Motor Motor Motor
9) 10) 11) 12)

Fig. 4.1 System Settings (When no Extension Base Unit is Used)

(Main base unit) (Extension base unit)
CPU ENC Y Power Y Vacant Vacnt Vacnt Vacant
supply
1) 2) module 2)
|Regeneralive| IRegeneretive' lRegen_eraliveI Flegenprativo

amplifier amplifier amplifier amplifier

5; [5 i 8)

) ) 7 Battery unit

| | l l 9

Motor Motor Motor Motor
9) 10) 11) 12)

Fig. 4.2 System Settings (When an Extension Base Unit is Used)
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(b) When an A273UHCPU (8/32 axis) is used
1) Model names of modules/units that can be set in system settings

Table 4.6 Module/Unit Model Names

modules can be loaded.

supply module is
loaded.

Number
Model in
Module/Unit Name Name Remarks Setting
Example |
A275B Allows loading of a total of 5§ motion modules and MELSEC A series
Main base unit standard 1/0O modules _
A278B Allows loading of a total of 8 motion modules and MELSEC A series
standard I/O modules
A61P Input: 100/200 VAC; output: 5§ VDC 8 A
Control power suppl
ot | PPY " [as2p Input: 200/200 VAC; output: 5 VDG 5 A, 24 VDC 0.8 A 1)
AB3P Input: 24VDC; output: 5 VDC 8 A
Max. drive motor capacity 200 W (When
A221AM-20 |using HA-FH)/100W (When using
. HA-MH), 2 axes (occupies 1 slot)
AC motor drive
Max. drive motor capacity 600 W, 1 axis 4) to 6)
dul R
module A211AM-20 {occupies 1 slot)
g |Max. drive motor capacity 600 W, 2 axes
@ A222AM-20 {occupies 2 slots)
2 |Servo power A230P 240 to 342 VDC, 30 A output 7)
-§ supply module (regenerative resistor not incorporated) |Main base unit
£ |Dynamic brake N . Motion extension |Installed
c lmodule A240DY 4-axis dynamic brake base unit 3)
'% Manual pulse
= |generator/syn- A273EX Manugl pulse generator: 3 points 32)
chronous encoder Tracking input: 3 points
interface module
Servo external External output: 5 points x 8 axes;
signal module A278LX brake/dynamic brake output 2)
Limit output module |AY42 64 transistor points 12/24 VDC, 0.1 A 31)
Machine control A271DVP |PC/AT a3)
module
A combined total of 5 motion modules Type which does not
A255B and MELSEC A series standard 1/O require a control s
ame as
Motion extension base modules can be loaded. power supply module PC
unit A combined total of 8 motion modules Igz:, ;Ior ;w:ih a extension -
A268B and MELSEC A series standard |/O P base unit
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Number
Model in
Module/Unit Name Name Remarks Setting
Example
MR-RB013 |External regenerative resistor 10 W
MR-RB032 |External regenerative resistor 30 W
MR-RB033 |External regenerative resistor 30 W
External regenerative resistor 60 W
MR-RBO064 |External regenerative resistor 100 W (Two connected in series)
Can only be installed with a servo power supply module
MR- i - . .
RBOB4X2 External regenerative resistor 100 W (Two connected in series)
MR-RBio |EXternal regenerative resistor 100 W
Can only be installed with a servo power supply module
MR-RB12 |External regenerative resistor 100 W
MR-RB30 |External regenerative resistor 300 W
: MR-RB31 External regenerative resistor 300 W
Resistor regenerative MR-RB32 _|External regenerative resistor 300 W 14)
option MR-RB34 |External regenerative resistor 300 W
MR-RB50 |External regenerative resistor 500 W
MR-RB51__|External regenerative resistor 500 W
MRB-RB64 [External regenerative resistor 500 W
MR-H11KB R i i [
Standard vsﬁenerat Ived %ower ?.00 ¥V, res stwce value 8 Q (2 Q x 4)
accessory {When cooled by cooling fan: 800 W) |
gt:;ﬂlfga Regenerative power 600 W, resistance value 5 Q (1 Q x 5)
accessory (When cooled by cooling fan: 1300 W)
gg;:if:B Regenerative power 600 W, resistance value 4 Q (0.8 2 x 5)
|accessory (When cooled by cooling fan: 1300 W)
FR-BU Brake unit FR-BU15/30/55K
FR-RC Power supply regenerative converter
Regenerative resistor 500 W
A300RU-50 Can only be instalied with a servo power supply module
Battery unit MR-JBAT-4 {4 axes max. | Battery that serves to back up absolute position sensing 8)
y MR-JBAT-8 |8 axes max. | (motor (absolute value)).
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2) Motor types/model names, and amplifier model names, that can
be set in system settings

Table 4.7 Motor Types and Model Names When Using an ADU

» When using MR-H-B/MR-J-B

Motor Model Number in the Motor Model Number in the
Motor Type Name Setting Example Motor Type Name Setting Example
HA-MH053 HA-SH 2000 rpm  |[HA-SH52
HA-MH HA-MH13 HA-SH 3000 rpm _|HA-SH53
HA-MH43 HA-UH32
HA-FH053 9) to 13 HA-UH A
HA-EH13 ) ) HA-UH52
HA-FH23
HA-FH HA-FH33
HA-FH43
HA-FH63

Table 4.8 Servo Amplifier Model Names When Using MR-H-B/MR-J-B

Number in the Number in the
Amplifier Model Name Setting Example Amplifier Model Name Setting Example
MR-H10B MR-J10B
MR-H20B MR-J20B
MR-H40B MR-J40B
MR-H60B MR-J-B MR-J60B 15) to 22)
MR-H100B MR-J100B
MR-H2008B MR-J200B
MR-H-B MR-H350B 15) to 22)
MR-H500B
MR-H700B
MR-H11KB
MR-H15KB
MR-H22KB
Table 4.9 MR-H-B/MR-J-B Motor Types and Motor Model Names
Motor Model Number in the Motor Model Number in the
Motor Type Name Setting Example Motor Type Name Setting Example
HA-MH053 ’ HA-RH103
HA-MH13 HA-RH HA-RH153
HA-MH HA-MH23 HA-RH223
HA-MH43 HA-LH52
HA-MH73 HA-LH102
HA-FHO053 HA-LH152
HA-FH13 HA-LH HA-LH202
HA-FH23 HA-LH302
HA-FH HA-FH33 HA-LH502
HA-FH43 HA-LH702 23) to 30)
HA-FH63 HA-LH11K2
HA-SH81 HA-LHK HA-LH15K2
HA-SH121 HA-LH22K2
HA-SH 1000 rpm HA-SH201 23) to 30) HA-UH32
HA-SH301 HA-UH52
HA-SH52 HA-UH102
HA-SH102 HA-UH HA-UH152
HA-SH152 HA-UH222
HA-SH 2000 rpm  |HA-SH202 HA-UH352
HA-SH352 HA-UH452
HA-SH502
HA-SH702
HA-SH53
HA-SH103
HA-SH 3000 rpm |HA-SH153
HA-SH203
HA-SH353
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o When using MR-J2-B
Table 4.10 Servo Amplifier Model Names When Using an MR-J2-B

Amplifier Model Name Number in the

Setting Example

MR-J2-B

MR-J2-108
MR-J2-208
MR-J2-40B
MR-J2-60B
MR-J2-70B

MR-J2-100B

15) to 22)

Table 4.11 Motor Types and Model Names When Using an MR-J2-B

Motor Type

Motor Model
Name

Number in the
Setting Example

HC-MF

HC-MF053
HC-MF13
HC-MF23
HC-MF43
HC-MF73

HA-FF

HA-FF053
HA-FF13
HA-FF23
HA-FF33
HA-FF43
HA-FF63

HC-SF

HC-SF562
HC-SF102

23) to 30)
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3) System setting examples

The system setting examples are shown in Figures 4.3 and 4.4.
(The numbers 1) through 32) in these figures correspond to the
numbers in Tables 4.7 through 4.11.)

<A273UHCPU (8/32 axis specification)>

Control Servo
power CPU LX oy AM AM AM powelr
suppl supply
mo%zls; 2) 3) 4) 5) 6) module
1) 7)
Battery Motor Motor
unit
9) 12) Regenerative
resistor
8)
Motor 14)
11)
Motor Motor
10) 13)
Regenerative
resistor
Servo i 1 Servo m Servo Servo Servo Servo Servo Servo
amplifier amplitier amplifier amplifier amplifier amplifier amplifier amplifier
15) 16) 17) 18) 19) 20) 21) 22)
Motor Motor Motor Motor Motor Motor Motor Motor
23) 24) 25) 26) 27) 28) 29) 30)

Fig. 4.3 System Settings (When no Motion Extension Base Unit is Used)

4-10
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L |

<A273UHCPU (8/32 axis specification)>

Control Servo
powal, CPU LX DY AM AM AM powa‘v Main base )
1] supply supply i
module 2) 3) 4) 5) 6) module unit side
1) 7
Motor Motor
9) 12)
Motor
11)
Motor Motor
10) 13)
Regenerative
amplifier amplifier amplifier amplifier amplifier amplifier amplifier amplifier
15) 16) 17) 18) 19) 20) 21) 22)
Motor Motar Motor Motor Motor Motor Motor Motor
23) 24) 25) 26) 27) 28) 29) 30)
Control
i AY oY AM AM AM EX OVP | Vaount (Motion extension base )
— | supp! unit side
ey ey | gy | e | s | e | s | sy
1)
Motor Motor
9) 12)
Motor
11)
Motor Motor
10) 13)

Fig. 4.4 System Settings (When a Motion Extension Base Unit is Used)
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42 Fixed Parameters

(1)

(2)
©)

accordance with the mechanical system or other factors.

Table 4.12 Fixed Parameters

The fixed parameters are set with a peripheral device.

The fixed parameters to be set are shown in Table 4.12.

The fixed parameters are set for each axis and their data is fixed in

Item

Setting Range

Detault

mm

inch

degree

PULSE

Setting Range | Units

Setting Range

Unlts | Setting Range

Units

Setting Range

Units

Initial
Value

Remarks

Explana-
tory .
Section

1 | Unit setting

0

1

2

3

¢ Set the command
unit in positioning
control for each axis.

Number
of
pulses
per
revolu-
tion (Ap)

1 to 65535 PLS

20000

PLS

Set the number of
feedback pulses per
motor revolution,
which is determined
by the mechanical
system.

Travel
value
per
revolu-
tion (AL)

0.1 to 6653.56 | um

0.00001 to
0.65535

0.00001 to

inch | "4 65535

x

1 to 65535

PLS

20000

PLS

Set the travel value
per motor revolution,
which is determined
by the mechanical
system.

4.21

Travel value per pulse (A)

Unit
magnifi-
cation
(AM)

1:x 1, 10: x 10, 100: x 100, 1000: x 1000

Set to change the
magnification for the
travel value per
pulse.

Backlash
5 |compensa-
tion amount”

010 65535.5 | um

0 to 0.65535

inch | 0to 0.66535

d
degree|

0 to 656535

PLS

PLS

.

Set the amount of
backlash in the
machine.

Every time the
positioning direction
changes during
positioning,
compensation by the
backlash
compensation
amount is executed.
The expression
below shows the
setting range.
0<(backlash
compensation
amount) x
AP/AL-AM<65535

8.3

Upper
stroke limit*

—-214748364.8
to 214748364.7

-21474.83648
to 21474.83647

inch | 0 to 359.99999

d
degree

~2147483648
to 2147483647

PLS

2147483647

PLS

Set the upper limit
for the machine
travel value.

The expression
below shows the
setting range.
(SV13 only) -
2147483648<(upper
stroke limit) x
AP/AL-AM

< 2147483647

Lower
stroke limit*

-214748364.8

1o 214748384.7| MM

-21474.83648
to 21474.83647

inch | 0 to 359.99999

d
degree

-2147483648
to 2147483647

PLS

PLS

Set the lower limit
for the machine
travel value.

The expression
below shows the
setting range.
(SV13 only) -
2147483648<(lower
stroke limit) x
AP/AL-AM

<2147483647




4. PARAMETERS FOR POSITIONING CONTROL

Table 4.12 Fixed Parameters (Continued)

Sefting Range Default Explana-
No.|  ltem mm Inch degree PULSE Initial Remarks tory

Value Unite | Section
Setting Range | Units| Setting Range | Units | Sstting Range | Units | Setting Range | Units

o Set the position at
which the command
in-position signal
(M1603+20n/Xn3/
M2403+20n) is
turned ON

Command 0.4to 0.00001 to 0.00001 to 110 [(positioning

8 1’;'""::‘.““" 2147483647 | W™ | 21474.83647 || 3s0.00000 [1°9"®| 2447483647 |PLS | 100 |PLS ::ﬁ::)?s)_(m“m 422

The expression
below shows the
setting range.
1<(command in-
position range) x
AP/AL-AMS32767
Limit switch Set whether the limit
9 output 0: Not used switch output
used/not 1: Used function is used or
used not for each axis.

2

* : The display of the possible setting range differs according to the electronic gear value.
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4.2.1 Setting the number of pulses per revolution / travel value per revolution / unit magnification

This section explains how to set the number of pulses per revolution, the
travel value per revolution, and the unit magnification.

(1) Setting method 1
(a) Finding the smallest position resolution (A/).
The smallest position resolution (A/) is determined by the travel value
per revolution (AS) and the number of encoder feedback pulses (Pf).
; AS
Al ==,
(b) Finding the unit magnification (AMm)
Find the unit magnification on the basis of A/ determined as de-
scribed in (a) above. However, make sure that the smallest command
unit is not smaller than Al

Al found in (a) [mm] Smallest f'::;‘““" Unit | ynit Magnification (Am)
0.00001 < A/ < 0.0001 0.0001 3
0.0001 < A/ < 0.001 0.001 10
0.001 < Al <0.01 0.01 100
0.01 <Al £0.1 0.1 1000

[Example] Assuming that the travel value per revolution (AS) is 10 [mm]} and
the number of encoder feedback pulses (Pf) is 1200 [pulse/rev]:

10 [mm]
Al'= 12000 [pulse/rev]

= 0.00083 — 0.0001<0.00083 < 0.001

This means that the smallest command unit is 0.001 [mm] and
the unit magnification (AM) is 10.
Therefore, 0.001 [mm] units can be specified in commands.

(c) Finding the travel value per revolution (AL).
If the unit magnification (Am) is "1", the travel value per revolution is
the value of AL, unchanged. If the unit magnification (AM) is a value
other than "1", the travel value per revolution is the product of AL and
AM.

[Example] Assume that the travel value per revolution is 10 [mm] and the
unit magnification is 10:

10000.0 [um]

=1000.0 [pm]
AL = 10

Accordingly, 1000.0 [um] is set as the travel value per revolution
(AL) in this case.

(d) Number of pulses per revolution (Ap)
Set the number of feedback pulses per revolution of the encoder.
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(e) The number of pulses per revolution, travel value per revolution, and
unit magnification for the example configuration shown here are
calculated below.

Gearratio=2Z1:22= 1: 25

1 Number of feedback pulses = 12000 [pulse/rev]

10 [mm]
25

1) Travel value per feedback pulse
Z4 L1
A$_10x22_10x25
AS___ 10 _ -
Al = P = 25x 12000~ 0.000033...—» A/ = 0.0001
2) Unit magnification (Am)
Since Al is 0.0001, the unit magnification (Am) is "1".

3) Travel distance per revolution (AL)
AL = ﬁ%@ = 0.4 [mm] = 400.0 [um]

4) Number of pulses per revolution (AP)
AP = 12000 [pulse/rev] ... fixed according to the encoder model.

(2) Setting method 2
If AL cannot be set by using setting method 1, calculate the numerator
and denominator of the electronic gear, and set Ap as the numerator and
AL x AM as the denominator.

r—-——"==-=-=--=-===-=-- L

| Servo system CPU Electronic gear |

: | Amplifier Motor
Ap " | L M

: ICommandI ALxAm ; | O

L e e e e - - e e e - -

Example: With the example configuration shown above, and under the
following conditions;
Gear ratio = Z1:Z2 = 1:39
Ball screw pitch = 25.4 [mm)]

AL = 254Imml _ 65128205 [mm]

39 = 651.28205 [um]
and AL cannot be set, calculate as follows....
Electronic gear

_Pt N 12000 [pulse] 468000 2340 ..... AP

- =127 ..... AM
AS” o5 4 Immix1000x_L 25400~ 127 ...ALX

39
AP = 2340 [pluse]
AL *=12.7 [um] ...and set the following values.

AMm =1
*: When actually setting AL, calculate it as indicated in the
table below.
Unit Set Value for A (when Am is "1")
mm Denominator x 10~ [wm]
inch Denominator x 10~> {inches]
degree Denominator x 10~5 [degrees]
PULSE Denominator [pulses]

4-15
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4.2.2 Upper stroke limit value/lower stroke limit value

These are the settings for the upper limit value and lower limit value in the
travel range of the mechanical -system.

[j i‘ _| é Limit switch for
+

RLS {Travel range of the machine) + FLS gmergency stop

Lower stroke limit Upper stroke limit

Fig. 4.5 Travel Range When Setting the Upper Stroke Limit Value and Lower Stroke Limit Value

(1) Stroke limit range check
The stroke limit range check is executed when the operations indicated
in the table below are started or while they are in progress.

Check
Operation Started Executed/ Remarks
‘ Not Executed

* When positioning is started, it is checked whether the feed present value is
within the stroke limit range or not. If it outside the range, an error occurs
(error code 106) and positioning is not executed.

Positioning control Executed
¢ When circular interpolation is in progress, if the interpolation path goes

outside the stroke limit range, an error occurs (error codes: 207, 208) and
axis motion decelerates to a stop.

Fixed-pitch feed control Executed —

Speed control (1) Not executed |° T‘he present value becomgs ‘0", _and motion continues until the external limit

Speed control (i) signal (FLS, RLS, STOP) is received.

Speed/position switch-

ing control (including Executed ¢ The check is executed after the switch to position control.

restart)

. . es outside the st i e, motion stops.

JOQ operation Executed !Itr:]veerir: izztd‘ilraelz:o%othat r;turnsr:he ;)c::: ilrI\Tc:ttlr':aengtrolr(ne :ange isppossible.

Speed switching control Executed e

Constant speed control Executed —

o While positioning is in progress, it is checked whether the feed present
Executed value is within the stroke limit range. If it outside the range, an error occurs
(error code 106) and positioning is not executed.

Position follow-up con-
trol

Manual pulse gener-

ator operation Executed ¢ If the present value goes outside the stroke limit range, motion stops.

POINTSI

(1) Besides setting the stroke limit upper limit value/lower limit value in
the fixed parameters, the stroke limit range can also be set by using
the external limit signals (FLS, RLS).

(2) When the external limit signal goes OFF, a deceleration stop is
executed.
The time taken to decelerate to a stop can be set by setting the
"deceleration time" and "rapid stop deceleration time" in the parame-
ter block.
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4.2.3 Command in-position range

The command in-position is the difference between the positioning address
(command position) and feed present value.

Once the value for the command in-position has been set, the command
in-position signal (M1603+20n/Xn3/M2403+20n) will come ON when the dif-
ference between the command position and the feed present value enters the
set range [(command position — feed present value) < (command in-position
range)].

The command in-position range check is executed continuously during posi-
tioning control.

Positioning Command in-po- Speed/position
control start sition set value switching con-
Switch trol start
A from speed Command in-position
to posi\tlcy— set value
| : : ; t
! E i
Command in-position ON i i i
(M1603+20n/Xn3/ E
M2403+20n) OFF : :
Execution of command ' ' Execution of command
in-position check in-position check
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4.3 Servo Parameters
(1) The servo parameters are parameters set for each axis: their settings
are data fixed by the specifications of the controlled motors and data

required to execute servo control.

(2) The servo parameters are set with a peripheral device.

/A CAUTION

_A After setting the servo parameters at a peripheral device, execute a "RELATIVE CHECK"
and execute positioning control in the "NO ERROR" status. If there is an error, check the
relevant points indicated in this manual and reset it.
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4.3.1 ADU servo parameters (applicable only when using A273UHCPU (8/32 axis specification))
The servo parameters to be set are indicated in Tables 4.13 through 4.14.
(1) Basic parameters

Table 4.13 Servo Parameters (Basic Parameters)

Setting Range Default Explana-
No.|  ltem mm inch degree PULSE Initial Remarks tory
Val Units Section
Setting Range | Units | Setting Range | Units| Setting Range | units [ Setting Range [ units |  Vaiue
" Amplifier
setting
o Begenera-
tive resistor
IExlernaI Not displayed on the screen
*3 |dyhamic 4.1
brake '
4 |Motor type Set ically in accord. with the system settings.
v5 Motor
capacity
6 Motor rpm
(R)
Number of
7 |feedback APP. 6
pulses (N)
¢ Set the direction of
rotation as seen
8 Direction 0: Forward rotation (CCW) when the positioning address increases. 0 _ from the load "d' < _
of rotation 1: Reverse rotation (CW) when the positioning address decreases. Forward rotalion:
reverse rotation:
Set the gain
. 0: Speed only * i
Automatic . e _ {speed/position,
9 tuning ;: ::::l:::ﬁfe:d 2 speed) for executing 4.3.9
.2 e automatio setting
Servo * Set in order to
10 |responsiver 1to 12 1 —_ increase servo 4.3.10
ess . responsiveness,

POINTI

After changing any of the items marked "*" in the table above, turn the
servo power supply on after resetting the servo system CPU with the
key switch or turning the PC READY signal (M2000) ON.
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(2) Adjustment parameters

Table 4.14 Servo Parameters (Adjustment Parameters)

Setting Range Default Explana-
No.[  item mm Inch degree PULSE initial | Remarks s::“'\"_m
Setting Range | Units| Setting Range | Units | setting Range | Units | setting Range Junte | Value
Load ¢ Set the ratio of
1 e rati 0.1t 20.0 3.0 — | moment of load 4.3.8
inertia ratio inertia for the motor.
Position * Set to increase the
2 {control Valid range 5 to 500 rad/sec Setting range 1 to 9999 rad/sec 70 r::: :zg:‘:;:fo“::: 4.3.3
gain 1 o
Speed + Set to increase the
3 [control Valid range 20 to 5000 rad/sec Setting range 1 to 9999 rad/sec 1200 | 'r‘;g;‘gc;‘fo"::z epoed | 434
gain 1 command.
Position * Set to increase the
4 |control Valid range 5 to 100 rad/sec Setting range 1 to 9999 rad/sec 25 r::z sv%;“:zg;::tp& nls:a d 4.3.3
gain 2 disturbance.
* Set when vibration
Speed rad/ is generated, for
5 Jcontrol Valid range 20 to 8000 rad/sec Setting range 1 to 9999 rad/sec 600 sec example in 4.3.4
gain 2 machines with a
large backlash.
§|:eed | ¢ Set the time
g [Integra Valid range 2 to 240 rms Setting range 2 to 240 ms 20 ms | constant for integral 4.3.5
compensa- compensation.
tion
7 _|Notch filter — — |+ Cannot be set —
Feed » Set the feed forward
8 |forward gtFo 1301% d trol i t ted 0 % coefficient used in 4.3.7
ain : Feed forward control is not executed. positioning control,
In-position ¢ Sets the quantity of
0.1 to 0.00001to |, 0.00001 to ito :
range* m inch d PLS droop pulses in the
(Svg1 3) 214748364.7 | ¥ 2147.83647 350.00009 (T Y 0| 2147483647 deviation counter.
9 100 PLS |* The in-position 4.3.8
In-position signal is ON when
range* 0.t032767 | pm | 00000110 Tingn| O009%%s° |degres| 11032767 | PLS ::‘u‘:s':;"i'::l'“‘;:i:;z:"
(sva2) set range.
Electro-
magnetic - _ -
10 brake « Cannot be set
sequence
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4.3.2 MR-[]-B servo parameters
The servo parameters to be set are indicated in Tables 4.15 through 4.17.
(1) Basic parameters

Table 4.15 Servo Parameters (Basic Parameters)

Setting Range Default Explana-
No.| Item mm inch degree PULSE inftial |, 00 Remarks s:::ly
Seiting Range | nits[ Setting Range | Unite| Setting Range | Units [ Setting Range | une | Value on
" Ampiitier :
setting
“w ‘F.legene.ra-
tive resistor
External
*3 |dynamic ) 4.1
brake Set aut tically in rd with the system settings.
*4 |Motor type
g Motor
capacity
6 Moter rpm
(R)
Number of
7 [teedback APP. 6
ipulses (N)
o Set the direction of
rotation as seen
3 Direction 0: Forward rotation (CCW) when the positioning address increases. 0 . from the foad "d' q _
of rotation 1: Reverse rotation (CW) when the positioning address decreases. Forward rotation:
reverse rotation:
¢ Set the gain
. 0: Speed only T i
Automatic . e _ {speed/position,
5 tuning ;: 'l:o:mon/sre:d 1 speed) for executing 4.3.9
: Not execute automatic sefting
Servo * Set in order to
10 |responsive- 1to 12 1 — | increase servo 4.3.10
ness responsiveness.

*1: For MR-J-B, the default is "2°.

POINT'

After changing any of the items marked "*" in the table above, turn the
servo power supply on after resetting the servo system CPU with the
key switch or turning the PC READY signal (M2000) ON.
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(2) Adjustment parameters

Table 4.16 Servo Parameter List (Adjustment Parameters)

Setting Range Default Explane-
No.|  Item mm inch degres PULSE Inittal Remarks tory
Val Unks Section
Setting Range | Units | Setting Range | Units Setting Range | units | Setting Range | units alue
. Load 010 100.0 4 o Set the ratio of
o . 0.0to X — moment of load 4.3.8
inertia ratio 3.0 inertia for the motor.
. o Set to increase the
2 :::tl::)ln Valid range 4 1o 1000 rad/sec Setting range 1 to 9999 rad/sec 70 [ra¥/| follow-up with 433
ain 1 sec | respect to the o
9 position d
* Set to increase the
3 lom Valid range 20 to 5000 rad/esc Setting range 1 to 9999 rad/seo 1200 |['ad/| follow-up with 434
ain 1 9 g rang sec | respect to the speed e
9 command.
4 s::tl:::ln Valid range 10 to 500 rad/sec Setting range 1 to 9999 rad/sec 25 rad/ ) i::i'l?o:‘:;:;::::. 433
ain 2 9 9 rang sec | with respect to load o
9 disturbance.
o Set when vibration
Speed v rad/ is generated, for
5 jcontrol Valid range 20 to 5000 rad/sec Setting range 1 to 9999 rad/sec 600 sec example in 434
gain 2 machines with a .
large backlash,
ﬁn‘t’eee:’el « Set the time
] & omg ensa- Valid range 1 to 1000 rms Setting range 1 to 9999 rad/sec 20 ms | constant for integral 435
i P compensation.
ion
0: Not used
1: 1125
2: 750
. 3: 662 ¢ Set the frequency
7 [Notch fiter 4: 450 0 Hz for the notch filter. 431
5: 376
6: 321
7: 281
Feed o Set the feed forward
0 to 100% i 4
8 |forward " 0 % coefficient used in 4.3.7
_Jg ain 0: Feed forward control is not executed. positioning control.
« Sets the quantity of
droop pulses in the
deviation counter.
» The in-position
va signal is ON when
0.1 to 0.00001 to 0.00001to |, 1to the number of droop
9 [In-position | ,y,748364.7 | MM | 21474.83847 |"°P| 350.90009 [9%97°°| 2147483647 [PLS| 190 [PLS| pulsesis withinthe | 4.3.6
range set range.
The expression
below shows the
setting range.
1<(in-position range)
xAP/AL-AM<32767
4 + Set the time delay
Electro- between actuation of
10 |magnetic 0 to 1000 ms 100 ms | the electromagnetic | 4.3.12
brake brake and base
di ti
Monitor (MR-H-8/MR-J-B) (MR-J2-B)
11 output 0: Speed (1) 0: Speed (1) 0 _
mode 1: Torque () 1: Torque (%)
{monitor 1 2: Speed (+) 2: Speed (+)
3: Torque (+) 3: Torque (+) « Set the monitor
4; Current command output 4: Current command output items output as 4.3.13
"4 i 5: Command FAT 5: Command FAT analog outputs in e
Monitor 6: Droop pulse 1/1 6: Droop pulse 1/1 real time.
12 [output 7: Droop pulse 1/4 7: Droop pulse 1/16 1 -
mode 8: Droop pulse 1/16 8: Droop pulse 1/64
{monitor 2) 9: Droop pulse 1/32 9: Droop pulse 1/256
10: Droop pulse 1/1024
Optional « Set *low noise* to
{function 1 : . improve the sound
13 |(carrier % 228Kz tnon, Jow-noles operation) 0 |KkHz| ofthe frequencies | 4.3.14
frequency ) z (low-noise operation) generated from the
lection) motor.
4
Optional
3 0: 2-wire type __ | Setthe type of
14 [function 1 1: 4-wire type 0 encoder cable. 4314
{Encoder
type)

*1: For MR-J2-B, the default is “7.0".

*2: For MR-J-B, the default is “500°".

*3: The display of the possible setting range differs according to the electronic gear value.
*4: Setting not possible for MR-J-B.

4-22
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Table 4.16 Servo Parameter List (Adjustment Parameters) (Continued)

Setting Range Default Explana-
No.| “item mm Inch degree PULSE nitlal |, 0 Remarke tory
Sefting Range | Unite| Setting Range [Unts] setting Range | Units | Setting Range [ Unie | Value Section
*5
Optional * To invalidate the
15 function 1 0: Used 0 _ external emergency 4.3.14
{external 1 : Not used stop signal (EMQ) -
emergency set "not used".
stop signal)
*6
Optional
function 2 0 : Invalid * To check the status
16 |(selection 9 : Valid 0 —_ without connecting a | 4.3.16
of ° motor, set “valid®.
no-motor
operation)
A .
Optional 0 : Regatrdless of the rotational speed of the servo motor, output oocurs under any of the
function 2 following conditions. « Set the interlock
(electro- * Servo OFF timing for the
17 |magnetic « Occurrence of an atarm 0 — electromagnetic 4.3.15
brake « Emergency stop input OFF (valid) brake interlock
|interlock 1 : Output occurs under any of the above conditions provided that the servo motor signal.
output rota tional speed is zero (expansion parameters).
timing)
*5
Optional
function 2
{selection 0 : Valid * Set "valid® to
18 |of microvi- i : Invalid 0 — | suppress vibration 4.3.15
bration : on stopping.
suppres-
sion
function)
*5
To carry out test
Optional 0 : Valid * operation without
19 '(‘:::t‘t')‘:'l‘oik 1 : Invalid 0 - rotating the motor, 4.3.15
. set "valid".
operation)

*5 : Cannot be set with MR-H-B/MR-J-B
*6 : Cannot be set with MR-J2-B
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(3) Expansion parameters

Table 4.17 Servo Parameters (Expansion Parameters)

Setting Range Defauit Expiana-
No.|  item mm Inch degree PULSE nitlal |0 Remarks ::urv
Setting Range | Units | Setting Range [ Units| Setting Range | Units | sSetting Range [ units |  Value Section
] m::ﬁ (MR-HB/MR-J-B) (MR-J2-B) 0 my |* Set the offset value
offset -9999 to 9999 mv -999 to 999 mv for motion output 1.
“q 4.3.16
2 Motion {MR-HB/MR-J-B) (MR-J2-B) *3 m |* Set the offset value
output 2 -9999 to 9999 mv -999 to 999 mv 0 for motion output 2.
offset
1
Pre-alarm 0: 1.77
data 1: 3.65
3 |selection 2: 7.1 0 ms
(sampling 3: 14.2
time 4: 284
lection)
"1
Pre-alarm 0: Speed () * Set the analog data
4 data 1: Torque () o output when an 4.3.17
lection 2: Speed (+) - alarm occurs.
{data 3: Torque (+)
selection 1) 4: Current command output
vy 6: Command FAT
Pre-alarm 6: Droop pulse 1/1
data 7: Droop pulse 1/4
3N g 8: Droop pulse 1/16 1 -
(data 9: Droop pulse 1/32
lection 2)
* Set the speed at
. . which the motor
6 {Zero speed 0 to 10000 r/min 10000  [r/min speed is judged o 4.3.18
be “0°.
: Set the value at
Excessive ¢ =el .
which an excessive
7 Ieer‘::: alarm 1 to 1000 kPLS 80 kPLS droop pulses alarm 4.3.19
is output.
CIosid 0: CCW + Set the direction of
8 | 1: oW 0 — | rotation of the motor [}
direction : and closed encoder.
Set the encoder to
Home ¢
i serve as the
o |Position 0: MOTOR END 0 __ | reference when o
reference 1: CLOSED PLG home
encoder position return is
excuted,
Optional
function & 0: Invalid ¢ Set the conditions
10 |(PI-PID 1: Switching in accordance with droop during position control valid 0 —_ for PI-PID control
control 2: Speed amplifier proportional control valid switching.
Optional 4.3.20
function 5 .
. * Set the display
1" (Se:vo‘ ?: \é?‘p?i::se 0 — | format for the
;haracters) ’ . parameter unit.
'1 )
v » Set the amount of
PI-PID position droop at the
oo switch to PI-PID
12 s:l;tic‘:_hmg 0 to 50000 PLS 0 pPLS control when 4.3.21
z °'°" position control is
roop executed.
*q *2 ¢ Set to expand the
Torque torque control range
13 {control -19 to 9979 0 — up to the speed limit | 4.3.22
lcompensa- value in torque
tion factor control.
Speed * Set the differential
differential __ | compensation value
14 p 0 to 10000 280 for the actual speed 4.3.23
tion loop.

*1 : Cannot be set when using MR-J-B.
*2 : Cannot be set when using MR-J2-B.
*3 : For MR-J2-B, the defaultis “1".
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Table 4.17 Servo Parameters (Expansion Parameters) (Continuevd)

Setting Range Default Explans-
No.|  ltem mm inch degree PULSE Initial Remarks tory
- Value |Unis Section
Setting Range l Units | Setting Range ] Units | Setting Rnngol Units | Setting Range | Units
N::"t::;:;: » Set the ratio
15 gt motor 0 to 65535 0 — between the nunber —
side of gear teeth on the
- motor shaft and the
NU"“:W toh' number of gear
gear iee — | teeth on the encoder _
16 |2 machine 0 to 65535 0 ehat.
side
Number of * Set the resolution of
closed the closed encoder
7 lencoder 0o 65535 o T | within one revolotion -
pulses (64 value).

POINT|

(1) The "setting range"” for position control gain 1 and 2, speed control
gain 1 and 2, and speed integral compensation can be set from a
peripheral device, but if a setting outside the "valid range" is set,
the following servo errors will occur when the power to the servo
system CPU is turned ON, when the CPU is reset, and at the leading
edge of the PC ready signal (M2000).

Processing

Correct the setting for the
relevant parameter so that

it is within the "valid
range”, turn M2000 from
OFF to ON, or reset with

the reset key.

Servo Error Code Error Contents
2613 Initial parameter error
(position control gain 1)
Initial parameter error
2614 (speed control gain 1)
2615 Initial parameter error
{position control gain 2)
2616 Initial parameter error
(speed control gain 2)
2617 Initial parameter error
(speed integral compensation)
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4.3.3 Position control gain 1, 2

(1) Position control gain 1
(a) Position control gain 1 is set in order to make the stabilization time
shorter.
(b) If the position control gain 1 is too high, it could cause overshoot and

the value must therefore be adjusted so that it will not cause over-
shoot or undershoot.

Overshoot

3 /

Motor speed

\/f\ > Time

™~ Undershoot

(2) Position control gain 2

(a) Position control gain 2 is set in order to increase position response
with respect to load disturbance.

(b) Calculate the position control gain 2 value to be set from the load
inertia ratio and the speed control gain 2.

Speed control gain 2 %

Position control gain 2 = 57 - {inertia ratio X 10

POINTS I

(1) If the position control gain 1 setting is too low, the number of droop
puises will increase and a servo error (excessive etror error) will
occur at high speed.

(2) The position control gain 1 setting can be checked from a peripheral
device.
(For the method used to execute this check, refer to the operating
manual for the peripheral device used.)
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4.3.4 Position control gain1, 2

(1) Position control gain 1
(a) In the speed control mode
Normally, no change is necessary.
(b) In the position control mode
Set to increase the follow-up with respect to commands.

(2) Speed control gain 2
(a) Speed control gain 2 is set when vibration occurs, for example in
low-rigidity machines or machines with a large backlash.
When the speed control gain 2 setting is increased, responsiveness
is improved but vibration (abnormal motor noise) becomes more
likely.
(b) A guide to setting position gain 2 is presented in Table 4.18 below.

Table 4.18 Guide to Speed Control Gain 2 Setting

Load Inertia Ratio : 30 or
(GDL%/GDw?) 1 3 5 10 20 Greater

Remarks

Setting possible within the
Set value (ms) 800 1000 1500 2000 2000 2000 (range 1 to 9999
(valid range: 20 to 5000)

POINTS.[

(1) When the setting for speed control gain 1 is increased, the overshoot
becomes greater and vibration (abnormal motor noise) occurs on

stopping.

(2) The speed control gain 1 setting can be checked from a peripheral
device.
(For the method used to execute this check, refer to the operating
manual for the peripheral device used.)
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4.3.5 Speed integral compensation

(1) This parameter is used to increase frequency response in speed control
and improve transient characteristics.

(2) If the overshoot in acceleration/deceleration cannot be made smaller by
adjusting speed loop gain or speed control gain, increasing the setting
for the speed integral compensation value will be effective.

(3) A guide to setting the speed integral compensation is presented in Table
4.19 below.

Table 4.19 Guide to Speed Integral Compensation Setting

Load Inertia Ratio 30 or

(GDLY/GDM?) 1 3 5 10 20 Greater Remarks

Setting possible within
Set value (ms) 20 30 40 60 100 200 the range 1 to 9989
{valid range: 1 to 1000)

4.3.6 In-position range

(1) The "in-position" refers to the quantity of droop pulses in the deviation
counter.

(2) If an in-position value is set, the in-position signal (M16m2) will come
ON when the difference between the position command and position
feedback from the servomotor enters the set range.

Set value for

Amount of : U
droop / \K in-position range
t

——————

- . ON
In-position signal —7M8M —
(M16m2) OFF

4.3.7 Feed forward gain

This parameter is used to improve the follow-up of the servo system.
The setting range is as follows:

Whenusingan ADU. ............... 0to 1500 ( x 0.1%)
WhenusinganMR-{]-B ............ 0 to 100 (%)
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4.3.8 Load inertia ratio

(1) This parameter sets the ratio of moment of load inertia for the servomo-
tor.
The ratio of moment of load inertia is calculated using the equation
below:

Moment of load inertia
Motor’'s moment of inertia

Ratio of moment of load inertia =

(2) If automatic tuning is used, the result of automatic tuning is automatically
set.

4.3.9 Automatic tuning

This is a function whereby the moment of inertia of the load is automatically
calculated, and the most suitable gain is automatically set, by sensing the
current and speed when motion starts.

POINTI :

When performing automatic tuning with MB-J-B, set the zero speed in
the expansion parameters to at least 50 rpm.
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T
4.3.10 Servo responsiveness setting

(1) This parameter setting is used to increase servo responsiveness.
Changing the set value to a higher value in the sequence 1, 2..., 5
improves servo responsiveness.

For machines with high friction, use the set values in the range 8 through
C.

Response settings
Low-speed response \

1:

2

3 Normal machineé ———. Standard mode
4: (MR-[ ]-B usable)

5: High-speed response /

8: Low-speed response

9.

A

B

C:

Machines with high friction
(only MR-H-B usable)

High frictional load mode

High-speed response  /

(2) Increase the response setting step by step starting from the low-speed
response setting, observing the vibration and stop stabilization of the
motor and machine immediately before stopping as you do so. If the
machine resonates, decrease the set value.
if the load inertia is 5 times the motor inertia, make the set value 1 or
greater.

(3) The figure below shows how the motor's response changes according to
the servo responsiveness setting.

Response setting

Motor speed

Command value

» Time
Change in motor response in accordance with response setting

(4) Change the servo responsiveness setting while the motor is stopped.
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4.3.11 Notch filter

This parameter sets the notch frequency for the notch filter.

Set Value Notch Frequency (Hz)
0 Not used

1125

750

562

450

375

321

281

~N [ | [N =

4.3.12 Elebtromagnetic brake sequence

This parameter sets the time delay between actuation of the electromagnetic
brake and base disconnection.
(applies only when using MR-H-B/MR-J2-B.)

4.3.13 Monitor output mode

This parameter is set to output the operation status of the servo amplifier in
real time as analog data.

This analog output makes it possible to check the operation status.

Note that the number of monitored items that can be set depends on the servo
amplifier used, as indicated below:

When using an MR-H-B/MR-J2-B .... 2 types
When usinganMR-J-B............. 1 type

4.3.14 Optional function 1 (carrier frequency selection)

(1) Selection of carrier frequency
When low noise is set, the amount of electromagnetic noise of audible
frequencies emitted from the motor can be reduced.

(2) Encoder type (applies only when using MR-H-B/MR-J2-B)
Set the type of encoder cable used.

ol [ [o]
—l_——- Carrier frequency selection

0: 2.25kHz (non low-noise)
3: 9kHz (low-noise)

Encoder type
0 : Two-wire type
1 : Four-wire type

| POINT]

(1) Optional function 1 (carrier frequency selection)
When low-noise is set, the continuous output capacity of the motor
is reduced.
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(3)

External emergency stop signal (applies only when using MR-J2-B)
The external emergency stop signal (EMG) can be made invalid.
0 : External emergency stop signal is valid.
1 : External emergency stop signal is invalid (automatically turned ON
internally).
Since the emergency stop signal at the MR-J2-B cannot be used, do not
set "0".

4.3.15 Optional function 2 (no-motor operation selection)

1)

()

©)

(4)

Selection of no-motor operation (applies when using MR-H-B/MR-J-B

only)
0 : Invalid
1 :Valid

If no-motor operation is selected, the output signals that would be out-
put if the motor were actually running can be output, and statuses indi-
cated, without connecting the motor. '

This makes it possible to check the sequence program of the PC CPU

without connecting a motor.

Electromagnetic brake interlock output timing (applies only when using
MR-H-B/MR-J-B)
Select the output timing for the electromagnetic brake interlock signal
from among the following.
0 : Regardless of the rotational speed of the servo motor, output
occurs under any of the following conditions.
e Servo OFF
¢ Occurrence of an alarm
e Emergency stop input OFF (valid)
1 : Output occurs under any of the above conditions provided that the
servo motor rotational speed is zero (expansion parameters).

Selection of microvibration suppression function (applies to MR-J2-B)
Set to suppress vibration specific to the servo system on stopping.

0 : Microvibration suppression control is invalidated

1 : Microvibration suppression control is valid

Motor lock operation (applies only when using MR-J2-B)
Allows test operation with the motor connected but without rotating the
motor. The operation is the same as no-motor operation with MR-
HB/MR-J-B.

0 : Motor lock operation is invalidated

0 : Motor lock operation is valid
When motor lock operation is made valid, operation is possible with-
out connecting the motor. However, since when MR-J2-B is used the
connected motor is automatically identified before operation is
started, if no motor is connected the connected motor type may be re-
garded as a default, depending on the type of amplifier. If this default
motor type differs from the setting made in the system settings, the
controller will detect minor error 900 (motor type in system settings dif-
fers from actually mounted motor), but this will not interfere with op-
eration. :
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4.3.16 Monitor output 1, 2 offset

Set the offset value for the monitored items set when setting monitor outputs
1 and 2.

POINTl

(1) Optional function 2 (no-motor operation selection)

No-motor operation differs from operation in which an actual motor
is run in that, in response to signals input in no-motor operation,
motor operation is simulated and output signals and status display
data are created under the condition that the load torque zero and
moment of load inertia are the same as the motor's moment of
inertia. Accordingly, the acceleration/deceleration time and effec-
tive torque, and the peak load display value and the regenerative
load ratio is always 0, which is not the case when an actual motor
is run. :

4.3.17 Pre-alarm data selection

Used to output from the servo amplifier in analog form the data status when
an alarm occurs.
(applies only when using MR-H-B/MR-J2-B)

(1) Sampling time selection
Set the intervals in which the data status data when an alarm occurs is
recorded in the servo amplifier.

(2) Data selection
Set the data output in analog form from the servo amplifier.
Two types of data can be set.

Lol | | |
—I——-Data selection 2 —— 0: Speed (1)
1: Torque (1)
2: Speed (+)
3: Torque (+)
Data selection 1 —— 4: Current command output
5: Command FAT '
6: Droop pulse 1/1
7: Droop pulse 1/4
N 8: Droop pulse 1/16
S:Irerftli?r? time 9: Droop pulse 1/32
0: 1.77 [ms]
1: 3.55 [ms]
2:7.11 [ms]
3: 14.2 [ms]
4: 28.4 [ms]
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- _______________________________________________________________________________________________________|]
4.3.18 Zero speed

This parameter sets the speed at which the motor speed is judged to be zero.
4.3.19 Excessive error alarm level

This parameter sets the range in which the alarm for ‘excessive droop pulses
is output.

4.3.20 Optional function 5

(1) PI-PID control switching (applies only when using MR-H-B/MR-J2-B)
This parameter sets the condition under which switching from Pl to PID
control, or from PID control to Pl control, is valid.

(2) Servo readout characters (applies only when using MR-H-B/MR-J2-B)
When the optional parameter unit is connected, set whether the screen
display on the parameter unit will be in Japanese or English.

4.3.21 PI-PID switching position droop

This parameter sets the amount of position droop on switching to PI-PID
control during position control. (applies only when using MR-H-B/MR-J2-B.)
The setting becomes effective when switching in accordance with the droop
during position control is made valid by the setting for PI-PID control switching
made using optional function 5.

4.3.22 Torque control compensation factor

This parameter is used to expand the torque control range up to the speed
control value during torque control. (applies only when using MR-H-B.)

If a large value is set, the speed limit value may be exceeded and the motor
may rotate.

4.3.23 Speed differential compensation

This parameter sets the differential compensation value for the actual speed
loop.

In Pl (proportional integration) control, if the value for speed differential
compensation is set at 1000, the range for normal P (proportional) control is
effective; if it is set to a value less than 1000, the range for P (proportional)
control is expanded.
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|
4.4 Parameter Block

(1) The parameter blocks serve to make setting changes easy by allowing
data such as the acceleration/deceleration control to be set for each
positioning processing.

(2) A maximum of 16 blocks in the case of the A171S/A273UHCPU (8 axis

specification) or 64 blocks in the case of the A273UHCPU (32 axis
specification), can be set as parameter blocks.

(3) Parameter blocks can be set at a peripheral device.

(4) The parameter block settings to be made are shown in Table 4.20.

Table 4.20 Parameter Block Settings

Setting Range Default Explana-
Noj  Item mm Inch degree PULSE Initlal Remarks tory
Value |Unts Section
Setting Range| Units Setting Range| Unis [Setting Range| Unks |Setting Range] Unis
o Set the units for
compensation control.
e Can also be used as
Interpolation the units for the
1 control unit o - 1 - 2 - 3 - 3 — | -command speed and 714
allowable error range
for circular interpolation
set in the servo
program.
¢ Set the maximum
speed for
positioning/home
N position return.
Speed limit 0.01to mm/ 0.001to  linch/|  0.001to 5 PLS/ PLS/l, |f the positioning speed
2 lvalue 6000000.00 | min | 600000.000 | min | 600000.000 | A | T101000000 }'seq | 200000 |gqq [t L Ne Bo eition return
speed setting exceeds
the speed limit value,
control is executed at
the speed limit value. a4
s Set the time taken to 44.
Acceleration reach the speed limit
3 time 110 65535 ms 1000 ™S 1 vaiue from the start of
motion.
. o Set the time taken to
4 [Develeration 110 65535 ms 1000 | ms | stop from the speed
time
limit value.
. o Set the time taken to
Rapid stop
N stop from the speed
5 :liamc:laranon 1 to 65535 ms 1000 ms limit vaiue when a rapid
stop is executed.
o Set the S curve ratio for
S pattern processing.
6 [S curve ratio 0to 100 % 0 9% {* When the S curve ratio | 4.4.2
is 0%, trapezoidal
| ti /d | u:;ul
processing is executed.
T Jimit e Set the torque limit
7 Lot i 110 500 % 300 | % | valueinthe servo —
value program.
Deceleration * Set the deceleration
8 processing 0: Deceleration stop executed based on the deceleration time. 0 _ processing when _
lon STOP 1: Deceleration stop executed based on the rapid stop deceleration time. external signals (STOP,
input - FLS, RLS) are input.
Allowable o Set the permissible
error range . range for the locus of
9 for circutar 0 to 10000.0 | pm | Oto 1,00000 |inch| Oto 1.00000 |degree| Oto 100000 | PLS 100 PLS the arc and the set end 443
interpolation point coordinates.

POINTSI

(1) Parameter blocks are designated in the home position return data,
JOG operation data, or servo program.

(2) The various parameter block data can be changed in the servo
program. (See Section 6.3.)
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POINTl

(1) The data set in the parameter block is used for positioning control, home position return,
and JOG operation.
(a) The parameter block No. used in positioning control is set from a peripheral device when

creating a servo program.

If no parameter block No. is set, control is executed in
accordance with the contents of parameter block No.1.

It is also possible to set

parameter block data individually in the servo program.

[Servo program creation screen]

i COMMAND SELECT
ITEM SET

1:DWELL
2:M CODE

E:S RATIO
("CAN SET)

Dl e B Biancs: B

( PLS/en0)
a

mssc)
msec)

l PROGRAM STEPS
£D PR

10

L————.-Parameter block settinas

Parameter block No. setting
Individual parameter block setting

UNIT: Interpolation control unit, S.R.: Speed limit value, A : Acceleration

time,

: Deceleration time, E

: Rapid stop deceleration time,

P-TORQ: Torque limit value, STOP: Deceleration processing on STOP input,

£ \\: Allowable error range for circular interpolation, SPEED: Changed spsed when
constant speed control is executed,

S RATIO: S curve ratio when S pattern processing is executed

(b) The parametér block No. used for home position return is set when setting the "home
position return data" with a peripheral device.

[Home position return data setting screen] <A171SCPU>

AXIS

P
i

o
SETTING RANGE

3k SPEED
CREEP SPEED
MOVEMENT AFTER DOG

- <mm>| SETDATA

& DIRECTION [ O:REVERSE 1:FORWARD

3% METHOD o 0:DOG 1:COUNT 2:DATA SET
& ADDRESS 00 -214748364.8 - 214748864.7 ( pm)

0.01 - 600000000 ( mm/min}
0.01 - 600000000 ( mm/min}

Parameter block No. setting

(c) The parameter block No. used for JOG operation is set when setting the "JOG operation
data" with a peripheral device.

SETDATA

SETTING RANGE

0.01 - 6000000.00 ({ mm/min)
1 - 18

[JOG operation data setting screen] <A171SCPU>

Parameter block No. setting
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4.4.1 Roelationships among the speed limit value, acceleration time, deceleration time, and rapid
stop deceleration time

The speed limit value is the maximum speed during positioning/home position
return.

The acceleration time is the time taken to reach the set speed limit value from
the start of positioning.

The deceleration time and rapid stop deceleration time are the time taken to
effect a stop from the set speed limit value.

Accordingly, the actual acceleration time, deceleration time, and rapid stop
deceleration time are faster, because the positioning speed is faster than the
speed limit value.

Speed limit value
Speed Ooourrence of rapid stop cause 1) Actual acceleration time
' H Time take to reach the positioning
W : :\ speed set in the servo program
L e | : 2) Actual rapid stop deceleration time
E oo program E i - Time taken to effect a rap?d stop from
] t the positioning speed set in the servo
' V! . program.
e 12) Actual rapid 3 i = Time 3) Actual deceleration time
el accdleraistop -"""""‘“‘—.:-—o—c- Time taken to stop from the positioning
Set acceleration ! [ speed set in the servo program
time 1 Set rapid stop !
:’::""“" 3) Actual deceleration time

[

Set deceleration time

Fig. 4.6 Relationships among the Speed Limit Value, Acceleration Time,
Deceleration Time, and Rapid Stop Deceleration Time

4.4.2 S curve ratio

The S curve ratio used when S pattern processing is used as the acceleration
and deceleration processing method can be set. (For details on S pattern
processing, see Section 7.1.7.)

The setting range for the S curve ratio is 0 to 100 (%).

If a setting that is outside the applicable range is made, an error occurs on
starting, and control is executed with the S curve ratio set at 100%.

Errors are set in the servo program setting error area (D9190).

Setting an S curve ratio enables acceleration and deceleration processing to
be executed gently.

The graph for S pattern processing is a sine curve, as shown below.

v
Positioning speed

Sine curve

i
1
]
t
]
]
)
1
1
i
: — t
-}
Acceleration ! Deceleration | Time
time time
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As shown below, the S curve ratio setting serves to select the part of the sine
curve to be used as the acceleration and deceleration curve.

1
| (Example) VA A
1 1 1 ] IR >
; A — | Positioning |a----B-_ !
:: B =: ! : speed i
E, B2 . B2 o | :
! I i B/A=1.0
1 1 :
) | |
1 | 1
: ! ' -
! : When the S curve ratio is 100%
E 1 Vi
' : Positioning |/ I
: | speed | !
1 —Sine curve | ! B [ B/A =0.7
1 | ) |- B/ __ > !
1 ] A [}
I [ I 4 - Sy——
! i !
S curve ratio = B/A x 100% | ! t
| L =
| When the S curve ratio is 70%
I

4.4.3 Allowable error range for circular interpolation

In control with the center point designated, the locus of the arc calculated
from the start point address and center point address may not coincide with
the set end point address.

The allowable error range for circular interpolation sets the allowable range
for the error between the locus of the arc determined by calculation and the
end point address.

If the error is within the allowable range, circular interpolation to the set end
point address is executed while also executing error compensation by means
of spiral interpolation.

If the setting range is exceeded, an error occurs and positioning does not
start.

When such an error occurs, the relevant axis is set in the minor error code
area.

Error

End address determined
by calculation

Locus determined by spiral —,
interpolation T

~ Set end address

Start point

address Center point address

Fig. 4.7 Spiral Interpolation
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5. SEQUENCE PROGRAMS AND SFC PROGRAMS

This section explains how to start a servo program using a sequence program
or SFC program for positioning control, and gives other information.

5.1 Cautions on Creating a Sequence Program or SFC Program

The following cautions should be observed when creating a sequence pro-
gram or SFC program.

(1)

)

©)

Positioning control instructions

The servo program start request instruction (DSFRP)/(SVST) (see Sec-
tion 5.2) and the present value change/speed change instructions
(DSFLP)Y/(CHGA/CHGV) instructions (see Section 5.3) are used as po-
sitioning instructions.

Unusable instructions

It is not possible to use the DSFL (word data 1 word shift to left) or DSFR

(word data 1 word shift to right) instruction.

If a DSFL instruction of DSFR instruction is executed, an operation error

occurs and the following happens:

(a) Conditions

(b) 50(OPERATION ERROR) is stored in the self-diagnosis error code
register (D9008).

(c) The step in which the DSFR or DSFL instruction was executed is
stored in the error step register (D9010, D9011).
In order to shift word data, use the BMOV instruction (see Appendix
4).

Dedicated devices for the PCPU

Of the servo system CPU devices, those shown in Table 5.1 are exclu-
sively for use with the PCPU.

Check the applications of devices before using them in the sequence
program (for details, see Section 3).

Table 5.1 Dedicated Devices for the PCPU

Device No.
Device Name A273UHCPU A273UHCPU
A171SCPU (8 axis specification) (32 axis
specification)

Inputs —_ X0 to XFF —_
Outputs - YO to YFF —
Internal relays M1600 to M2047 M2000 to M2047 M2000 to M3839
Data registers D800 to D1023 DO to D799

Special relays

M9073 to M9079

Special registers

D9180 to D9199

Note that internal relays (M1600 to M2047/M2000 to M2047/M2000 to
M3839) and data registers (D800 to D1023/D800 to D1023/D0 to D799)
will not be latched even if a latch range setting is made for them. (The
device symbols for M1600 to M2047/M2000 to M2047/M2000 to M3839
are displayed as M, L, and S by the GPP device in accordance with the
M, L, and S settings in the parameters.)
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(4) SFC programs
Refer to the manuals below for details on the SFC programming method.
MELSAP |l Programming Manual (IB-66361)
SW2SRX-GSV13PE Operating Manual (IB-67266)
SW2SRX-GSV22PE Operating Manual (IB-67264)
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5.2 Servo Program Start Request Instruction (DSFRP/SVST)

There are two servo program start request instructions: the DSFRP instruc-
tion and the SVST instruction.

When executing positioning control, up to 3 axes can be controlled with the
DSFRP instruction and up to 4 axes can be controlled with the SVST instruc-
tion.

When using an A273UHCPU (32 axis specification), the DSFRP instruction
cannot be used as the start request instruction for a servo program. It can
only be used as a word data shift instruction.

5.2.1 Start request instruction for 1 to 3 axes (DSFRP): when using A171SCPU/A273UHCPU (8 axis

specification)
HE
Usable Devices = E’.- carry Flag
sl 2 Flag| Error
Cons- | Point- ‘a| ©
Bit Devices Word (16 Bit) Devices tants ers Level 8 o -
a »
£ E| 3| °
X|Y MIL|SIBIF|T|C|D|W|R|AC|A1}jZ|(V| K| H|P | I Ng’;ggmmzmowmoﬂ
(D) o 7 X (o] o
n O]| O

| »— Execution command
'} losFRP| (D) | n
| Set data

(D)| No. of axis to be started

n | No. of servo program to be executed

The following processing is executed at the leading edge (OFF — ON) of the

DSFRP instruction:

¢ The start accept flag (M200n) designated in (D) is turned ON (see Section
3.2.2).

¢ A start request is issued for the servo program designated by "n".

ON
Execution command OFF I—
DSFRP instruction YoN
Start accept flag OFF I_

Designated servo program
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[Data Settings]

(1) Setting the axes to be started
The axes to be started are set in (D) in the way shown below.

b [I1]

LDesignate digits from 1 to 3.

e 1axistobestarted......cccceuenvininens Make the setting for 1 axis (1 digit)

« 2-axis interpolation to be started ....Make the setting for 2 axes (2 digits)

« 3-axis interpolation to be started ....Make the setting for 3 axes (3 digits)
Designate started axis numbers 1 to 4 for an A171SCPU, or 1 to 8 for
an A273UHCPU (8 axis specification).
———————— Device symbol (only "D" can be used)

r--- EXample --------sssesesoo o oo oo oo oo oo oo mommmmmome oo -
E The axes to be started are designated as follows. E
P S AXIS T e, D1 i
1 o Axis1andaxis2................ D12 i
' e Axis 1, axis 2, and axis 3 ....D123 !
L e o e e m e mmm a

(2) Servo program No. setting
There are two types of servo program number setting: direct and indirect.
(a) In direct setting, the servo program number is designated directly as
the number itself (0 to 4095).

r--- Example -----==----c--mmmmooooooooo oo cmmom oo oo oo -
1 Servo program No.50 would be set as follows.
1« When designated with a K device ...K50

(b) In indirect setting, the servo program number is set as a value in a
data register.
The data registers that can be used are DO to D799, and they are
set as follows:

1) KBOOOO

Designation of the data register number 3 digits must be set.
(000 t0 799)..ceeereiivrnnniininniisneasssinnssnnn Example:
For 50, set 050.

—— Data register designation
2) It is also possible to designate a hexadecimal number (H7530 to
H784F) converted from a decimal number.

- Example "mr o T T m T s oo m s m oS m e m e n

E Make the following setting to designate the number of the servo
! program to be started with the data stored in data register D50:

+ When designated with a K device ....... K30050 ..... Specifies "D50"
T T
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[Error Details]

POINTS

(1) When two or more axes are started simultaneously, set one of the
axes to be started in each servo program.
When programming a simultaneous start in which linear interpola-
tion is to be executed with axes 1 and 2, and circular interpolation
is to be executed with axes 3 and 4, set axis 1 or axis 2 and axis 3
or axis 4 (example: D13).

(2) "D" is used as the device symbol for (D), but the present value
corresponding to the data register number used in the sequence
program is ignored.

In the following cases, an operation error occurs and the DSFRP instruction
is not executed.

» When the setting for (D) comprises 4 or more digits.

+ When the axis number given in any digit of (D) is a number other than 1 to
4 (A171SCPU).

+ When the axis humber given in any digit of (D) is a number other than 1 to
8 (A273UHCPU, 8-axis specification).

+ When the same axis number is set twice in (D).

e When n is a value outside the range 0 to 4095 or 30000 to 30799.

» When the settings for (D) or n are made by indirect setting with an index
register (Z, V). '

POINT]|

For details on sequence programs that execute start requests for servo
programs in accordance with DSFRP instructions, see Section 6.5.
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5.2.2 Start request instruction for 1 to 4/1 to 8 axes (SVST)

Sl o
2l a
Usable Devices 2| 8 Carry|  Flag
< — S 2 Flag{ Error
ons- | Point- %|©
Bit Devices Word (16 Bit) Devices tants ers Level 8 e o
a %
S| E| 2| 8
x|v|m{L|s|B|F|Tic|D|W|R[aojat|z|v| K |H|P | 1| N |Z|Z|Z| 2 meor2|msoro|moors
(0 13 | oo
n 0j0|0 Ot O0 :

*1: Possible with indirect setting only

| l ,I,— Execution command I
SVST | (D n
| I ' | (D) | Set data

(D)| J + No. of axis to be started

n | No. of servo program to be executed

The following processing is executed at the leading edge (OFF - ON) of the

SVST instruction: '

e The start accept flag (M2001+n) corresponding to the axis designated in (D)
is turned ON (see Section 3.2.2).

e A start request is issued for the servo program designated by “n".

"ON

‘OFF |

Execution command

SVST instruction
JoN

OFF |

Start accept flag

Designated servo program

[Data Settings]
(1) Setting the axes to be started
The axes to be started are set in (D) in the way shown below.

<A171SCPU>
[T

|—'Setting for 1 to 4 axes
¢ 1 axis to be started ...................... Make the setting for 1 axis (J**).
¢ 2-axis interpolation to be started ...Make the setting for 2 axes (J**J**).
¢ 3-axis interpolation to be started ...Make the setting for 3 axes (J**J**J**).
e 4-axis interpolation to be started ...Make. the setting for 4 axes (J**J**J**J**).
o Simultaneous start..................oeueee Make the setting for 2 to 4 axes

Set J + started axis numbers 1 to 4.

e The number of digits in the axis number indication is fixed at 3, including J (i.e. "J**").
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<A273UHCPU (8/32 axis specification)>

+ Upper row
<« Lower row

| S

Setting for 1 to 8 axes

¢ 1 axis to be started ...................... Make the setting for 1 axis (J**).

» 2-axis interpolation to be started ...Make the setting for 2 axes (J**J**).

¢ 3-axis interpolation to be started ...Make the setting for 3 axes (J**J**J**).

o 4-axis interpolation to be started ... Make the setting for 4 axes (J**J**J**J**).
¢ Simultaneous start .......c....ccoevvneeee Make the setting for 2 to 8 axes

Designate J + started axis numbers 1 to 8 for an A273UHCPU (8 axis specifica-
tion), or J + started axis numbers 1 to 32 for an A273UHCPU (32 axis specifica-
tion).

e The axis numbers are indicated in the order of input from the head of the bottom row,
and if there are 4 or more axes, the upper row is also used.

¢ The number of digits in the axis number display is fixed at 3 including J (i.e. "J**").

r--- Example --------------oroomommmooommm oo oo o e mmm o e o -
i The axes to be started are designated as follows: i
E ® AXIS T .o J1 E
1 e AXisTandaxis 2 ..............ccueeee. J1J2 '
1 ¢ Axis 1, axis 2,and axis 3 .............. J1J243 '
i o AXxis 1, axis 2, axis 3, and axis 4 ...J1J2J3J4 i
L e e e e e e e e e e e e e e e 4

(2) Servo program No. setting
There are two types of servo program number setting: direct and indirect.
(a) In direct setting, the servo program number is designated directly as
the number itself (0 to 4095).

r--- Example ---~~--==----cocommm oo e e oo oo .
Servo program No.50 would be set as follows.
+ When designated with a K device ...K50

(b) In indirect setting, the servo program number is set as a value in a
word device.

1) The word devices that can be used are indicated in the table

below.
CPU
Word Device A171S A273UH (8 Axis | A273UH (32 Axis
Specification) Specification)
D 0 to 799 0 to 8191*1 800 to 8191
w 0 to 3FF 0 to 1FFF 0 to 1FFF
R 0 to 4095 0 to 8191 0 to 8191

*1: Excluding 800 to 1023

POINT

(1) When two or more axes are started simultaneously, set one of the
axes to be started in each servo program.

(a) When programming a simultaneous start in which linear
interpolation is to be executed with axes 1 and 2, and circular
interpolation is to be executed with axes 3 and 4, set axis 1 or
axis 2 and axis 3 or axis 4 (example: D13).

5-7
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=== EXample ----=---=- = e e e

Make the following setting to designate the number of the servo program
to be started with the data stored in data register D50:

r
1
]
]
]
]
]
!
)
1
1

-
1
1
]
]
]
]
]
¢ Designation with a word device —{ SVSTI J1J2J3 I D50 H E

2) Anindex register (Z, V) or dedicated instruction (IX . IXEND) can
be used for index designation of the indirectly set word device.
» For details on index registers (Z, V), see the ACPU Pro-
gramming Manual (Fundamentals) (IB-66248).
¢ For details on dedicated instruction (IX . IXEND), see the
AnACPU/AnNUCPU Programming Manual (Dedicated)
(IB-66251).

[Error Details]

In the following cases, an operation error occurs and the SVST instruction is

not executed.

¢ When the setting for (D) is for 5 or more axes (A171SCPU).

» When the setting for (D) is for 8 or more axes (A273UHCPU, 8/32 axis
specification).

¢« When the axis number given in any digit of (D) is a number other than J1
to J4 (A171SCPU).

+ When the axis number given in any digit of (D) is a number other than J1
to J8 (A273UHCPU, 8-axis specification).

+ When the axis number given in any digit of (D) is a number other than J1
to J32 (A273UHCPU, 32-axis specification).

» When the same axis number is set twice in (D).

+ When the setting for n is outside the applicable range.

[Program example] <A171SCPU>

M8039
ul

{M2000}4 PC READY flag turned ON

M9074
2 i {M2042)- All axes servo start command

turned ON
X0100 M9074 M2009 M9076 -
4 I i} i} it {rs MO H) when X100 comes ON, the start
MO ) command flag (M1) for servo pro-
19 } [seT w1 ) oram No.50 comes ON.

M1 M8074 M2001 M2002 M2003 M2004 K
13 Ht i} H——F—— [svsT JtJ20304 50 H Execution request for servo pro-
gram No.50

[rsT M1 H ©Oncompletion of the request for
execution of servo program No.50,
M1 Is turned OFF.

Start accept flags

CIRCUIT END
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5.3 Present Value Change and Speed Change Instructions (DSFLP/CHGA, CHGV)

These instructions are used to change the present value of a stopped axis,
and change the speed of an axis during positioning or JOG operation.

5.3.1 DSFLP instruction (when using A171S/A273UHCPU (8-axis specification))
HE
Usable Devices = g Carry Flag
. 5 5 @ Flag Error
. : . ons- oint- 5| ©
Bit Devices Word (16 Bit) Devices tants ers Level 2l 5 «
a x
HEE
Y|im|L|s c|p|w|Rjaoja1|z|v K| H|P |1 [ N |5 Z3]Z|E mor2|msoro|msort
(D) ° 7 X o| o
n OO

l »— Execution command
| || [psFLp[ (D) n }-—{

D Axis No. for which present value change
( ) /speed change is to be execlited

N | Present value change/speed change setting

(1) The following processing is executed at the leading edge (OFF - ON) of

the DSFRP instruction:
(a) Present value change
When the DSFLP instruction is executed, the present value change
is executed in accordance with the following procedure.
1) The start accept flag (M2001 to M2004/M2001 to M2008) corre-
sponding to the axis designated in (D) is turned ON.
2) The present value is changed to the contents of the present value
change register for the axis designated in (D).
3) On completion of the present value change, the start accept flag
is turned OFF.

(b) Speed change

When the DSFLP instruction is executed, the speed is changed in

accordance with the following procedure.

1) The start accept flag (M2021 to M2024/M2021 to M2028) corre-
sponding to the axis designated in (D) is turned ON.

2) A command to change the currently effective positioning speed to
the speed stored in the speed change register for the axis desig-
nated in (D) is issued.

3) The speed change in progress flag is turned OFF.
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(2) The numbers of registers used for present value change and speed
change operations are indicated in the table below. (For details, see
Section 3.4.2.)

<A171SCPU> _
Axis No Present Value Change Registers Speed Chanﬁe Registers
) Upper Lower Upper Lower
Axis 1 D961 D960 D963 D962
Axis 2 D967 D966 D969 D968
Axis 3 D973 D972 D975 D974
Axis 4 D979 D978 D981 D980
<A273UHCPU (8-Axis Specification)>
Axis No Present Value Change Registers Speed Change Registers
) Upper Lower Upper Lower
Axis 1 D961 D960 D963 D962
Axis 2 D967 D966 D969 D968
Axis 3 D973 D972 D975 D974
Axis 4 D979 D978 D981 D980
Axis 5 D985 D984 D987 ) D986
Axis 6 D991 D990 D993 D992
Axis 7 - D997 D996 D999 D998
Axis 8 D1003 D1002 D1005 D1004
[Operation Timing]
ON
Execution command OFF l—_
DSFLP instruction
Present value change/speed
Start accept flag/speed | change completion
change flag

[Data Settings]
(1) Setting the axis for which the present value change/speed change is to
be executed
The axis for which the present value change/speed change set in (D) is
executed is set as follows.

p [

‘—> Started axis No.

« The relevant axis No. can be set in the range 1 to 4 or 1 to 8.

¢ Set the interpolation control time for one of the axes controlled
in interpolation.

Device symbol (only D can be set)

re--EXample -------cmm it -

The started axis is designated as follows
O AXIS T oot D1
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[Error Details]

[Program Example]

)

Present value changé/speed change
The setting for a present value change/speed change is as follows.

¢ Present value change ...... Set KO or HO.
» Speed change ................. Set K1 or H1.

POINT|

When using a DSFLP instruction, it is not possible to indirectly desig-
nate (D) or n using index registers (Z, V). ‘

’—{ } {psFLP|DOZ| K1 )—1

Indirect designation using index register

If an indirect designation with an index register is made, an operation
error occurs, and the DSFLP instruction is not executed.

1)

)

(1)

In the following cases, an operation error occurs and the DSFLP

instruction is not executed.

o When the setting for (D) is other than 1 to 4 or 1 to 8.

» When the setting for n is a value other than 1 or 0.

¢ When the setting for (D) or n has been indirectly designated using an
index register (Z, V).

In the following cases, a minor error (error on control change) occurs

and the present value change/speed change is not executed.

When this happens, the error detection flag (M1607+20n/Xn7) is turned

ON and the error code is stored in the minor error code area for the

relevant axis.

e When the axis designated in (D) for the present value change is in
motion.

¢ When the axis designated in (D) is executing a home position return
or circular interpolation when the speed change is made.

e When the axis designated in (D) is decelerating when the speed
change is made.

« When the speed designated by n is outside the range of 0 to the speed
limit value when the speed change is made.

The program shown below changes the present value for axis 2 to the
value designated with an 8-digit digital switch. '
(a) Conditions

1) Numbers of inputs for the digital switch ...X010 to X02F

2) Present value change command.............. Leading edge
(OFF — ON) of X000
3) Present value change executionflag....... MO

4) Axis 2 start accept flag
(used to determine whether axis 2 is
stopped orin motion) .........ccceeevrreieinien, M2002 (axis 2 start ac-
cept flag)
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(b) Program example

X000
I r i
Xo B
o H} Start acoept flag [ser Mo H When X000 comes ON, MO is turned ON
MP NIIJZIOOZ The value set with the digital switch is stored

P K8
2 Ht 1 {DBIN X0010 0986} in the p! t value change register for axis
2 (D968, D867).

r P K
LDSFL D2 0 } Axis 2 present value change execution re-
quest

[RsT wmo H MO tumed OFF.

CIRCUIT END

(2) The program shown below changes the positioning speed of axis 2 to
the value set with an 8-digit digital switch.

(a) Conditions
1) Numbers of inputs for the digital switch ...X010 to X02F

2) Speed change command ............ccccceee Leading edge (OFF —
ON) of X000

(b) Program example

~— Speed change in progress flag

X000 M2002 r P K8 The value set with the digital switch is stored
ot - L DBIN  X0010 D966 | in the spesd change data registers for axis 2
(D968, D969).
[ el K .
L DSFL D2 1 Axis 2 speed chang q

CIRCUIT END
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|

5.3.2 CHGA/CHGV instructions

Sl o
u i L2l a
sable Devices = carry Flag
- 5 2 Flag| Error
Bit Devices Word (16 Bit) Devices Cons- | Point- |, o q)| 3| ©
. tants ers ol 8l%g
a %
5| E| 8| 8
x|vimL|s|B|F|T|c|p|W|[R[aoja1|z|v|k |{H|P |1 | N |Z|3|Z]E|meorz|usoro|msorr
(@) 7 X (o] 0
n 0j0|0 0|0

x— Execution command
|
I

»— Execution command
|
1

| CHGA| (D) [ n ]_

D J 4 axis No. for which present value change/
} CHGVI (D) I n } (D) speed change is to be executed

n | Presentvalue change/speed change sefting

(1) The following processing is executed at the leading edge (OFF - ON) of

the
(a)

(b)

[Operation Timing]

CHGA/CHGV instruction:

Present value change

When the CHGA instruction is executed, the present value change

is executed in accordance with the following procedure.

1) The start accept flag (M2001 to M2004/M2001 to M2008/M2001
to M2032) corresponding to the axis designated in (D) is turned
ON. :

2) The present value of the axis designated in (D) is changed to the
present value designated in n.

3) On completion of the present value change, the start accept flag
is turned OFF.

Speed change

When the CHGV instruction is executed, the speed is changed in

accordance with the following procedure.

1) The start accept flag (M2021 to M2024/M2021 to M2028/M2061
to M2092) corresponding to the axis designated in (D) is turned
ON.

2) The speed of the axis designated in (D) is changed to the speed
designated in n.

3) The speed change in progress flag is turned OFF.

ON
Execution command OFF l—
CHGA/CHGYV instruction
Present value change/speed
Start accept flag/speed | change completion
change flag

5-13
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[Data Settings]

(1) Setting the axis for which a present value change/speed change is to be
executed
The axis with respect to which the present value change/speed change
set in (D) is to be executed is set as follows.

J [

I—» Started axis No.

o Set the relevant axis No. in the range 1 to 32

« Set the interpolation control time for one of the axes involved
in the interpolation.

Only J can be used.

re-- EXample ------ oo e -
i Axes to be started are designated as shown below. E
. e Axis1............ Ji i
L e e e e o e A — e d e m e mm e m e ——————— J

(2) Setting the present value change/speed change
There are two types of setting for present value changes and speed
changes: direct setting and indirect setting.
(a) In direct setting, the present value or speed to be changed to is
specified directly as a numerical value.
(For the setting range, refer to Section 3.4.2.)

r--- Example ----===-==ssooe e oo m e m o c e o m o oo o m oo oo - -
If the present value to be changed to is "10", the setting is as follows.
» When designated with a K device ....... K10

(b) The word devices that can be used are indicated in the table below.
1) The word devices that can be used are indicated in the table

below.
CPU
Word Device A171S A273UH (8 Axls | A273UH (32 Axis
Specification) Specification)
D 0 to 799 0 to 8191*1 800 to 8191
w 0 tp 3FF 0 to 1FFF 0 to 1FFF
R 0 to 4095 0 to 8191 0 to 8191
*1: Excluding 800 to 1023
r--- Example -----------------o-ommm oo -

Make the following setting to designate the present value to be changed
to with the data stored in data register D50:

« Designation with a word device ——{CHGA| J11

2) Anindex register (Z, V) or dedicated instruction (IX . IXEND) can
be used for index designation of the indirectly set word device.
* For details on index registers (Z, V), see the ACPU
Programming Manual (Fundamentals) (I1B-66249).
» For details on dedicated instructions (IX, IXEND), refer to the
AnACPU/AnUCPU Programming Manual (Dedicated
Instructions) (IB-66251).

5-14
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[Error Details]
(1) In the following cases an operation error occurs and the CHGA/CHGV
instruction is not executed.
¢ When the setting for (D) is other than J1 to J32.

(2) In the following cases, a minor error (error on control change) occurs

and the present value change/speed change is not executed.

When this happens, the error detection flag (M1607+20n/Xn7/M2407+

20n) is turned ON and the error code is stored in the minor error code

area for the relevant axis.

¢ When the axis designated in (D) for the present value change is in
motion.

* When the axis designated in (D) is executing a home position return
or circular interpolation when the speed change is made.

» When the axis designated in (D) is decelerating when the speed
change is made.

* When the speed designated by n is outside the range of 0 to the speed
limit value when the speed change is made.

[Program Example]

(1) The program shown below changes the present value for axis 2.
(a) Conditions
1) Present value change command ......... Leading edge (OFF — ON)
of X000
2) Present value change execution flag ...MO
3) Axis 2 start accept flag (used to
determine whether axis 2 is stopped
orinmotion) ..........ccoiiiiiiiniiie M2002 (axis 2 start accept
flag)

(b) Program example

X000
o} Start accent fla - { seT ™o When X100 comes ON, MO is
MO M200Z ptilag turned ON.
A

2l H {cHaa 42 50 Axis 2 present value change execu-
tion request -

{RsT Mo MO turned OFF

CIRCUIT END

(2) The program shown below changes the positioning speed for axis 2.
(a) Conditions
1) Speed change command ...... Leading edge (OFF — ON) of X000

(b) Program example

Speed change in progress fla
X000 Mﬁoszf— P g prog g K

0 [cuev J2 10 Axis 2 speed change execution flag

CIRCUIT END
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POINT

.» Points to note when a speed change is performed
« If a speed change instruction (CHGV/DSFLP) is executed in the

period between execution of the servo program start request
instruction (SVST/DSFRP) and the point where the "positioning start
completion signal" comes ON, the speed change may be invalid. To
perform speed changes in approximately the same timing as a start,
be sure to enter the positioning start completion signal ON status as
an interlock for execution of the speed change instruction.

Example:
Execution Spesd ch . "
command peed change in progress fiag
11 L I I CHGA
| 11 AT 11 L ‘

Positioning start completion signal

Start reception

Positioning comple-
tion signal \ y |
1
:‘—i Speed changes designated during

this period may be invalid.

S I g

Positioning start i
completion signal !
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54 SFC Programs
This section explains how to start servo programs using SFC programs.
5.4.1 Starting and stopping SFC programs

SFC programs are étarted and stopped from the main sequence program. The
methods for starting and stopping SFC programs are described below.

(1) Starting SFC programs
(a) An SFC program is started by turning M9101 (SFC program
start/stop) ON in the main sequence program.

Start command
| {PLS Mo

0
[ [SET Mo101

=

(b) There are two types of SFC program start, as indicated below, and
the one that is effective is determined by the ON/OFF status of
special relay M9102 (SFC program start status selection):

1) SFC program initial start
By turning special relay M9101 ON while special relay M9102 is
OFF, the SFC program is started from the initial step of block 0.
2) SFC program resumptive start .
By turning special relay M9101 ON while special relay M9102 is
ON, the SFC program is started from the block and step that was
being executed immediately before operation was stopped.

(c) On creation of an SFC program, if no main sequence program has
been created (applies only when step 0 is an END instruction), the
circuit shown below is automatically created in the main sequence
program area by the peripheral device.

| Moose
| I} [SET Mo101

(2) Stopping SFC programs
(a) An SFC program is stopped by turning M9101 (SFC program
start/stop) OFF in the main sequence program. ’

Stop command

| [PLS M1

1

' [RST M9101
l L

-—zZ L

(b) When an SFC program is stopped, all the operation outputs in the
step being executed are turned OFF.

POINTI

Write during run in the SFC mode is not possible with respect to the
motion controller.
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L. . ]
5.4.2 Servo program start request

A servo program can be started in one of two ways: by using the program
start-up symbol intended for this purpose ([SV]), or by inputting a servo
program start request instruction in the internal circuit of a normal step (OJ).

4} When an [SV] step is created:

<Main sequence program> <SFC program>

Start command -
| [PLs Mo }—
0

I [SET Mot01 |—

M9101 ON

—4

Ha by D Initial step

— [ Switching
condition 1

Stop command 8

| p———{PLs M1}

M1
1 {SET Mot01

Step 1 (creation of
SV | servo program start
instruction)

—1— Swiiching
condition 2

Repeat

Mg101
OFF

Step 2

——— End step

<Switching conditions and
operation output>

Switching condition 1 ]

M2001 M2002 M2003 M2004
}_" e Rk ¥ H +F +F (Tran )—’
« ~ J
Interlock

Step 1 (servo program start request instruction)

| — ;
| 1. SVST J1J2J3J4 10

Switching condition 2

M2001 M2002 M2003 M2004
[ e )
. J
Y

Interlock

e e e e e e o - m— e A —— — — e —— — —— — — — — — — — m— — —— — —



5. SEQUENCE PROGRAMS AND SFC PROGRAMS

POINTS |

(1) When an [SV] step is created, the servo program start request
ladder block (——{ SVST ***]-)is mandatorily inserted in the
sequence program.

(2) When a DSFRP instruction is used, input it directly into the se-
quence program at a normal step ({J).

(3) If an SVST instruction is edited and converted, a start accept bit

(M2001 to M2004/M2001 to M2008/M2001 to M2032) is automat-
ically inserted into the switching conditions before and after the
relevant SFC step to act as an interlock.
However, if the order of steps has been changed by addition or
insertion, this interlock may not be automatically added/deleted in
the switching conditions. Therefore, if a step has been added or
inserted, always display the switching conditions using ZOOM dis-
play and check the interlock.

(4) Only the sequence (——{ SVST ***})can be set at an [SV]
step. If any additional instructions are to be set, either set them in
a normal step (OJ) or set another sequence instruction section
executed in parallel as a normal step ([J).

(5) For details on how to operate peripheral devices used to edit and
monitor SFC programs, refer to the SW2SRX-GSV13PE Operating
Manual and SW2SRX-GSV22PE Operating Manual.
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(2) When a servo program start instruction is input inside a normal step ({J).

<Main sequence program> <SFC program>

Start command

[} [PLS MO ]_ M9101 ON
Mo . | {(When a normal
) r | step is used)
{SET M9101 ]— |
- +|
H Initial ste)
Stop command 2 - ] i P
i (PLs M1 ] g —T— Switching.
M1 r | 8! condition 1
Il F=4
i |SET Moto1 ] | g_i Step 1 (creation of N
[ servo program start
< instruction)
M9101 ' R
' Switching
OFF H condition 2
i
|}
! Step 2
i
]
1
1
1
1 B
tomos —— End step
<Switching conditions and
operation output>
Switching condition 1 v
M2001 M2002 M2003 M2004
== F—a—F——(Tran
- v v
interlock

K
'—H —{ svsT J1J2J304 10 ]—{

Switching condition 2

M2001 M2002 M2003 M2004
e - ——CTen
A\ 7

v

Interfock

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Step 1 (servo program start request instruction)
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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POINTS l

(1) When a DSFRP or DSFLP instruction is used, input it directly into
the internal circuit of a normal step ((J).

(2) If an SVST/DSFRP instruction is edited and converted, a start
accept bit (M2001+n) is automatically inserted into the switching
conditions before and after the relevant SFC step to act as an
interlock.

(3) If a DSFLP instruction is edited and converted, a speed change in
progress flag (M2021 to M2024/M2021 to M2028/M2061 to M2092)
is automatically inserted into the switching conditions before and
after the relevant SFC step to act as an interlock.

(4) Set commands such as speed change commands and stop com-
mands, which are executed in an arbitrary timing, in the main
sequence program.

(5) For details on how to operate peripheral devices used to edit and
monitor SFC programs, refer to the SW2SRX-GSV13PE Operating
Manual and SW2SRX-GSV22PE Operating Manual.
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6. SERVO PROGRAMS FOR POSITIONING CONTROL

Servo programs serve to designate the type of the positioning control, and
the positioning data, required to execute positioning control with the servo
system CPU. This section explains the configuration, and method for desig-
nating, servo programs.

For details on the various types of servo program, see the explanation of
positioning control in Section 7.

6.1 Servo Program Composition and Area

This section describes the composition of servo programs and the area in
which a servo program is stored.

6.1.1 Servo program composition

A servo program comprises a program number, servo instructions, and posi-
tioning data. ,

When a program number and the required servo instructions are designated
using a peripheral device, the positioning data required to execute the desig-
nated servo instructions can be set.

Servo in-
struction

Positioning
data

’ [Explanation of the program]
e K11 ....... Program No.11
. » ABS-3 ..... 3-axis linear interpolation
; control using the absolute
<K 11> T Control units data method
l ¢ Axis 1, 3000000.0 | Used axes and
ABS-3 « Axis 2, 5500000.0 | positioning ad-
Axis 1, 3000000.0(( pm) e Axis 3, -2500000.0 ) dress
Axis 2, 5500000.0{( pm) -
Axis 8, -2500000.0|(  pm) Used Axes Positioning
Resultant speed 40000.00|(  mm/min) Address
Dwell 2500| (msec) 1 3000000.0 um
‘ M code 12 2 5500000.0 um
P.B. 3 3 -2500000.0 pm
+ Resultant ... Commanded speed for the
speed 3 axes (axis 1, axis 2, axis
3) combined
(40000.00 mm/min.)
s Dwell ...... Dwell time (2500 ms)
Number of program steps 10 * Mcode..... M code (12)
Number of programs used 20/13312 e P.B. ....... Parameter biock No.3

Fig. 6.1 Example Composition of a Servo Program

(1) Program No. ............. This is a number used to call the program from

the sequence program: any number in the range
0 to 4095 can be set.

(2) Servo instruction ........ Indicates the type of positiéning control.
For details, see Section 6.2.
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(3) Positioning data........ This is the data required to execute servo instruc- -
tions.
The data required for execution is fixed for each
servo instruction.
For details, see Section 6.3.
The follows applies for the servo program shown

in Figure 6.1:

¢ Used axes and y Data which must be
positioning address set in order to execute

o« Commanded speed J the servo instruction

e Dwell time Data which will be set

-to default values for
* M code control if not set.
Control is executed

s P.B. using the data of

(parameter block) parameter block 1

* (P.B.1).
6.1.2 Servo program area

(1) Servo program area
The servo program area is an internal memory of the the system CPU
(not in the memory cassette) which serves to store the servo program
created with a peripheral device.
The servo program area is an internal RAM.

(2) Servo program capacity
The servo program area has a capacity of 13312 steps in the case of an
A171S/A273UHCPU(8 axis specification) or 14334 steps in the case of
an A273UHCPU (32 axis specification).

<A171SCPU>

Servo programs are stored in the or-
der in which their program numbers
were created.

Program No.1
Program No.2

- 0 [ Program No.10 }

Servo program
area (13 Ksteps)

13311 l

T— Step

Fig. 6.2 Servo Program Area

POINTI

If the servo program area has insufficient capacity, execute multiple
positioning control operations with one program by indirect setting of
the positioning data used in the servo program. (For details on indirect
setting, see Section 6.4.2.)
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L

6.2 Servo Instructions

This section presents the servo instructions used in servo programs.
(1) How to read the servo instruction tables

Fig. 6.1 How to Read Servo Instruction Tables

3) 4) 5) 6) 7|) 8)
Positioning Data |
Common Settings Ciroular Parameter Block Others
interpolation
11800t
3
HB:
[ = |8
iln?g'n‘c;l '"g"m%'yf" Processing Detalls . 3 % '§ ; 8 ]
2 s| 3 . s| s 3 1
TREHEBEEP HHEHE AREELHE
H- s =| 38 = Zl el e = |5 2 2 s | 7 H| F
: é‘ E| & |51 5| ol EIE 95| 3 AR IR N
§ HHREEBHHEHHUH R HHEHHE
HBHHHHEEHBHHE L HEHUHHE
832 §§!r—53 £l 4 P |PE[<E| o g8 2]
- ) ABS-1 ] |Absolute 1 axis positioning aAlojolo]|a AlAajAatAajala 4
1 axis to | 7.2
% incremental 1 axie poeitioning AloO [s] Al A A A 14
3 Absolute 2 axie linear salofloflolala alafalala A s
g 2 axis ———— to 17.3
; _ lala afajafalalala A 16
— adotalalala A —
1) 2)
Number Explanation
1) Instruction symbols |Indicate the servo instructions that can be used in servo programs.
Processing details | Provide an outiine of the processing of servo Instructions.
(1) Indicates the positioning data that can be set for servo instructions.
(a) O: Item that must be set (the servo instruction cannot be executed if this data is not set).
{(b) A: ltem set if required (if this data is not set, control is executed using the default value).
(2) Direct setting/indirect setting is possible (except for axis No.)
(a) Direct setting: Set with a numerical value.
2) (b) Indirect setting: Set with a word device (D, W).
+ When the servo program is executed, control is executed in accordance with the contents of the set
word device.
* Some setting items are 1-word data and others are 2-word data.
« In the case of 2-word data, set the head device.
(3) Number of steps
The larger the number of settings, the larger the number of instruction steps (the number of steps is displayed
when a servo program is created).
(Each of the items marked A increases the number of steps by 1.)
3) Iltems set in common for all servo instructions.
4) Items set for a servo program to start circular interpolation.
5) Items set to execute control by changing the data in the parameter block set for the servo program (or if no data
is set, the default values). (The data in the parameter block is not changed.)
6) Setting items other than common items, settings for circular interpolation, and parameter block settings (semngs
items differ according to the serve instruction)
7) Indicates the number of steps for each servo instruction
8) Indicates the section where the function explanation for using each instruction can be found.
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(2) Servo instruction list
The servo instructions that can be used in servo programs, and the
positioning data set for the servo instructions, are indicated in Table 6.2.
For details on the positioning data set for servo instructions, see Section
6.3.

Table 6.2 Servo Instruction List

Positioning Data
Ciroul !
Common Settings Inm":l‘llu'on Paremeter Block Others
A 1
o @
-
I
Position-| Instruc- 3 § |C k
ing tion Processing Details g 2 .
Control | Symbol 6 g - 2 -§ g A
z s s
{RH EREF R BECEE RO il
HEE z| % HREHEHEHA B RE 1K
ARHHERHEREHEEHEHEE - HEEHE IME
El = = - -
‘E gg:§-§;=33:33§-5 HIEHEE 3 35
HEHHHHHEHEBHEEMEH  HHEHHB R HHE
< <] 3 x| 8 HEER 28| 8| S|85zE| o | 2| ElO| S| S| H|E| 2] ¢
Absolute 1 axis
ABS-1 AlO|O|O|A|A AJAJAJA|A]A A Al A 4
. positioning
1 e Incremental 1 axis to |7.2
aslololo|ala alajatalalal |a Ala 14
positioning
Absolute 2 axis linear
ABS-2 ||. . AjO|O]OlA|A AlA|AJATA|A]A A A A 5
2 axis interpolation © |7.3
- Incremental 2 axis linear )
° 16
g imrpomion Alolo|o|ala alalalajalalal |a AlaA
8 Absolute 3 axis linear
5 ; Alolo|ola]a alalalajalala) |a Ala 7
21a axis interpolation to 174
3 Incremental 3 axis linear 8l
inmpomlon slololofala Alalalalalalal ja Ala
Absolute 4 axis linear
ABS-4 | |. . AJO|O|OjA}A A|lA|AJAJA|AlA A Al A 8
. interpolation
4 axis Jincremental 4 axis linear lo |78
iNca ] | ) Ajolololala alalafalajalal la Ala 21
interpolation
Absolute circular
Auxil-|| ABS £~ {linterpolation by auxiliary | A{o|o{ofala AlA|AlA}A|A]A A AlaA
'33: point designation Z’ 7.8
dp sig Incremental circular ] 19|
ti INC £ | |interpolation by auxiliary |A|o|o|o]|a]a Alaja|alajala A Al A
point designation
iAbsolute circular
interpolation by radius
ABS €\ L . Alojojo|A]aA o AjlAalAa|lAjAa|lAalalAalA Al A
designation, within
CW180
Absolute circular
5 interpolation by radius
g assy ||
'g‘ a4 designation, CW180 and Alojojolaia ° AlafajafAajalalaga Ala
e __|greater
-% Absolute circular
° interpolation by radius
a ABS
2] Ra- designetion,within Afojojofafa ° A[AJAJA[AJALAIA(A Ala 6
=] dius cow180 to |7.7
S [desi
3 |nati o Absolute circular 18
5 interpolation by radius
doslgnation,ccw180 alolo|o[a]a o alalalalalalalala Ala
and greater
Incremental circular
interpolation by radius
INC % . - Alojo|ola|a (o} AfA|AlAJA|A{A|A|A Al A
idesignation, within
CW180
| ! circular
INC ) interpolation by radius alolololala ° alalalalalalalala ala
designation, CW180 and
Ereater

O: Must be set
A : Set if required
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Table 6.2 Servo Instruction List (Continued)

Positioning Dats
Common Settinge |IIIE|"’!°(:|.I:J0II Parameter Block Others
s I
g z 3
: H 5
Position-| Instruc- Fl I8 [5 k
Ing tion Processing Detalls § 2% 3 I
Control | Symbol $ % - . . . ?g Sg % i "
> 2 < -4
EHHRRE PR R R AR £
5|1 = |l El=l=| 5| 8 2le |55l = S
SHERUERHEEEHHEE A HHHE HHE
THHOHEAHHEEHHHEE®: HHE I
HAHEEHEEE R RN HEH BB HHE
FELR: MEEHE E o < 2| SRERE( Q| S| E|C| S| S| F|E| 2]
Incremental circular
INC < m‘e.'po'a,"mbymdm. AlojojolaA]a o AJA|A|A|A]JA}AJA]A AlA
Ra- designation, within
dius ccw180 & 7.7
d “:' Incremental circular ’ ) 18
- interpolation by radius
INC i A|A|A Al A
«E o4 designation, CCW180 Afofofofala o AlalajA ala
] and greater
.E Absolute cicular ]
H interpotation by center | A ojo|o]afa of [a]afafalaajajala Ala
5 point designation, CW
5 Absolute cicular
i:’ 019"' ABS\ ¢ ||interpolation by center Alo|o|OoiA|A (o] A|A|AJAJA|A|A|A]A AlA 7
o| ter .
'5 point point designation, CCW :% 7.8
Mdesign) ! tal cicul
ation | | INC 74| [interpolation by center Alolololala o Alalalalalalafala Ala
point designation, CW
INC\# | linterpolation by center Alo|ojo|A}lA (o] A|A|AJAJA|AJAJA|A AlA
point designation, CCW
1 axis fixed-pitch feed
B |1 axis|[EEEDY) 0T alolo]o|afa alalajalala| |a Ala 4ol7e
c 2 axis linear interpolation 5to| 7.
= i A Al A
32“"Fixed-pitohteedscan Alojojojala Alajalafala 17 | 10
[ s N
X 3 axis linear interpoiation 7 to} 7.
& A
u'aaXlsFixed-pitch(eedstan Alolo|o|a]a Alalalalalal |[a A 1wl 11
g| For Speed control (1)
S| ward peed control
5 | VF | AJA|AJA]A A Al A
8| rota- - Forward rotation start Alo ° A A 3
£| tion o
3 12
% Re- Speed control {I) 12
g [verse AjAalAalalaja A A
,g- rota- Reverse rotation start Alo ° A A
| | tion
g| For Speed control (Il)
=| ward peed control
S | VVF ] A|AJA|A A AlA
8| rota- YVF Forward rotation start Alo ° ala Ara 3
| tion ol
] 13
b Re- Speed control (1) "
g|verse | VR ] Alajlalala]a A Ala
&| rota- m Reverse rotation start alo ° Al
tion
$1 For- Speed/position switching
g|ward] [VPE] [control alojofo]afa]a aAlalafafala] |[a Ala
2| tion Forward rotation start “; 174
= .
2| Re- Speed/position switching 15| 1
EV;?:_control Alojo|ofalala Alala|alala A Ala
-_% tion Reverse rotation start
8 Speed/position switching
Re- 7.144
§ ﬁPSTARﬂ control (o] AlA 2 2
2| start .
o Restart
speed |[VSTART][SPecd switching contiol, | | alalajalalalal |a Ala ® 7
switch- start 10 | 15,
ing |Speed switching control, 1
control VEND ' 1
[veno] |,

O: Must be set
A : Set if required
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Table 6.2 Servo Instruction List (Continued)

Positioning Data
Common Settings Ing’l" I.ﬂron Parameter Block Others
-3
o |8 i
d B i
{Position-| instruc- =B [s
ing tion Processing Detalls sl 12 %
Control [ Symbol 6 - | ® $ g
z sl 3 H 8 ° sl s 4 3 ]
2| |2 8| (sl 3[2EE| [ |} .
RHLEREHERRERELLEHEHITRERE £l 1
HEHE HHERAHBEHHEER L HHE $15|s
ABHEEHRE HHEEHEHHHEE R HEE HHE
g g| &l F i ° E HHEIHEEIEE 21 s _§ Bl %l s ] g é
JHEEHEEHEHEHE R L HEHHHEEHEE
HEIMBEHAEEHEE § <|d|e|CERElw||&E|S| S {n|d|T]=
ABS-1 oflofo]a]ala Ala 410
peed switching control ™
ABS-2 End point address O|O|O]JA[A]A AjaA 8
ololo]|alala Ala Ay
Speed o|lolo]|alaia Ala 450 x
tching Speed switchi trol .
control o h 5to] 1
Travel value to end point O|O|OfA[A]A Ala 8
ololojalala Ala T
Absolute designation of
L vaBS | PR oo Ala 4
p g point to
anati
VING Incremental.deLs.lgna n.»n olo ala 6
of speed g point
Position Position follow-up contrl 4
follow-up | [PFSTART] P alololo| [a alalalalajal la Ala o7
control start 16
1 axis tant speed
EesTarmd| " o P alo| |o alalalalalal |a Ala Ala
to
2 axis tant speed 14
EPSTAHT2I AlO o AJA|A|A|A|AJA|ALA Al A A
loontrol start 7.
Eostanyg)[> e constant speed 1, 151 o alalalalalajal |a Ala A e
control start . ‘t
4 axis tant speed 15
L?PSTARTﬂ controf start A|O (o] AJA|A|A|AJA}A A A|A A
ABS 1 oo Ala A A 2t
6
ABS-2 olo Ala A A 3 _’to
ABS3 olo Ala A A 450
ABS-4 [ XK AlA A A 5 9(0
ABS ¢~ ||Absolute designation of ojo Alalo A A 5 ;o
passing point for tant
S‘:':‘; speed control ojo AlA o A A
speed ofo alal Jo A A 4
control to
olo Alal jo A A 8
ABS ¢ ) olo AlA o A A 17é
o|o Ala o A A 5
_d to
ABS 1y ol|o Ala o A A e
olo Ala A N
oo Ala A A 810
NG olo Ala A A 440
Iner tal designati : 510
INC-1 ] |o¢ passing point for o|0 AlA A A 9
constant speed control olo alalo A A 5 ;o
ol|o AlA (o] A A
4
ofo Ala| |o A A to
||Nc u| olo AlA o A A

O: Must be set
A : Set if required
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______________________________________________________________________________________________________ ]

Table 6.2 Servo Instruction List (Continued)

Positioning Data

Common Settinge |n|s:’!°°l|ll:|:°n Parameter Block Others

Speed)

on STOP

Position-| Instruc-
Ing tion Processing Detalis
Contro! | Symbol

ded Speed (C

for

olation

Allowabls Error Range for Circular

Commanded Speed
Rapid Stop Deceleration Time

Dwell Time

B 1M Code
Number of Pitches

Paremeter Block No.
Auxiliary Point

© |[Radius
Enter Point
Control Unit
Speed Limit Value
Acceleration Time
Deceleration Time
Torque Limit Value
Input
S Curve Ratio
Repeat Condition
Program No.
Cancel
Start
FIN Acceleration

Axie

S
o | .+ | Number of Steps

B> |Torque Limit Value
0

[«]
© | © | © |Address/Travel Value

Absolute designation of
passing point for constant
speed control

Con-
stant
speed
control

>
>
<
>

ZllZ

ojo

&

-

o

> >

> | > | b |skp
©g

Ends constant speed

-
N -
]

PR
controt

Repeti-
tion of -
same
control

Set the head step for
repetition (o] 7.

constant speed
control)

EEIGIENAEE

(Used for speed
witching control,

Simulta-
neous START ||Simultaneous start o
start
Home
position
return
High-
speed
oscillation|

Starts home position 2 7.
return

High-speed oscillation A|lO|O]O A A Al A to 22
11

O: Must be set
A: Set if required
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6.3 Positioning Data

The positioning data set for servo programs is shown in Table 6.3.

Table 6.3 Positioning Data

Name

Setting Made With Peripheral Device

Setting Range

Explanation Default
Value mm Inch degree PLUSE
* Sets the parameter block on the basis of which data such as
Parameter block | that for acceleration and deceleration processing and 1 1 to 16 for A1715/A273UHCPU (8 axis specification)
No. deceleration processing on STOP input will be set for each - 1 1o 64 for A273UHCPU (32 axis specification)
axis.
« Set the axis to be started. 1 to 4 for A171SCPU
Axis o For interpolation, the numbers of the axes involved in the - 110 8 for A278UHCPU (8 axis specification)
interpolation are designated 1 to 32 for A273UHCPU (32 axis specification)
Absolute Set the positioning address as an absolute address _2147:8364'8 —21474.83648 Oto —-2147483648
data Address | when using the absolute data method as the — :364 7 to 250.90000 to
o |method positioning method. 2“7(::"‘) 7 | 21474.83647 - 2147483647
3
®
2 Set the positioning address as a travel value when For other than ##speed/position switching control
% using the incremental method as the positioning
4 method. The direction of travel is indicated by the
E Incremental | Travel sign. However, only positive settings can be made 0 to 2147483647
[ method value for ##speed/position switching control. —
3 Positive : Forward rotation (direction in which For speed/position switching control
" < address values increase)
= Negative: Reverse rotation (direction in which O0to Oto oto oto
= address values decrease,
g ) 2147483647 | 51474.83647 | 21474.83647 | 2147483647
[ (pm)
é * Sets the positioning speed.
£ + The units for the speed are the "contro! units" set in the 0.01 to 0.001 to 0.001 to
5 0. X K
G |Commanded parameter block. — 6000000.00 | 600000.000 | 600000.000 | !t 1000000
speed ) . . . ’ - » . (PLS/sec)
« For interpolation, this setting is the resultant speed/long- {(mm/min) (inch/min) (degree/min)
axis reference speed/reference axis speed. (Applies to PTP
control only)
+ Set the time from positioning to the positioning address to
Dwell time output of the positioning completion signal 0 (ms) 0 to 5000 (ms)
(M1601+20n/Xn1/M2401+20n).
« Set the M code
¢ For speed switching control and constant speed control,
M code different settings oan be made for each point. 0 0to 255
¢ The setting is updated each time motion is started or at
each designated point.
¢ Set the torque limit value Torque
Torque limit  When motion is started, the torque limit set in the parameter | 'IMit setting
value block is used, but in speed switching contro! a different (%) in the 1 to 500 (%)
value can be set for each point and the set torque values parameter
can be made effective at designated points. block
£ |Absolute * Set when exeouting oircular interpolation by designating an -214748364.8 | . 14 83648 2147483648
3 ldata auxiliary point. to to Oto to
> method — | PR T | 21a7a03ea7 | 09 | p1arazea7
E
S {Incremental
< | method 0 to 2147483647
i dA:;lOIute . Sedt‘ when executing circular interpolation by designating a 4293.916‘792 0.4 | 0-0000110 0to 110
G| a radius. | 42040.67204 | 350.00000 | 4204967204
o | 2 |method (um)
Q. o i
s | & o The setting ranges, which depend on the positioning method 0.1to
£ | @ |incremental g ranges, P P 9 0.00001to | 0.00001 to 1to
(= .
o method used, are shown to the right. 2147(?:364'7 21474.83647 | 21474.83647 | 2147483647
=
,g « |Absolute . f:;t:/:\:gi::(ecuting circular interpolation by designating a —2147:08364.8 _21474.83648 ot _2147433648
D |data * to to
Q.
5 |method — 2“7(::364'7 2147483647 | 35%9999% | 5447483647
]
o
© |incremental
© |method 0 to 2147483647
Number of . A .
pitches « Set when performing helical interpolation — 0 to 999
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Settings Made Using the Sequence Program (Indirect Setting) Indirect Setting Processing In Event of Setting Error
»,
Default Setting Range Possible/Not | Numberot |4 EFforftem (o i oiusing| starting not
Data (Stored
Value mm inch degres PLUSE Possible Words Used In D9190) Default Vaiue Possible
q 1 to 16 for A1718/A273UHCPU (8 axis specification) o 5 4 o
1 to 64 for A273UHCPU (32 axis specification)
— — X — —
~2147483648 | -2147483648 | 010 35000000 | -2147483648
- to 2147483647 | 10 2147483647 | | (o8| 5 a7
=107'm) | (<10 Pinch) g .
no3 ! °
For other than speed/position switching control .
o 2
0 to 2147483647
For speed/position switching control
Oto 0to 0 to Oto —
2147483647 | 2147483647 | 2147483647
610 um) | (x107%inch) | (x10"5degres) | 2147483847
110 1to 1to
600000000 | 600000000 | 1to 1000000 2 3
- 600000000 |\ i 3inchy | (x10"2degree/ |  (PLS/sec) © 2 4 o °
(x10"“mm/min) . )
min) min)
0 (ms) 0 to 5000 (ms) o 1 5 o
0 0 to 255 o 1 6 o
Torque
limit setting
(%) in the 1 to 500 (%) o 1 7 o
parameter
block
~2147483648
to ';2;:‘];::’::::7 0to 35999000 | 2147483648
_ 21474;!%3647 1 0'5inch) {x10 "degree) | to 2147483647 o 2% 2 nos !
{x10” "'pm)
0 to 2147483647
1to 1to
0 to 35809999 110
4291‘;9_?7294 “2?‘;9272:4 (x10~5degree) | 4204967294 .
_ {x pm) {x inch) o 2 nog 1 o
1to 1to ito 110
2147483647 | 2147483647 | 2147483647
(x10” \um) (x1075inch) | (x10"degree) | 2147483647
2147483648 | 2147483648 | | 40050000 | 2147483648
102147483647 | t0 2147483647 | | 50 V| L asa6aT "
— (x10™\um) (x10%inch) 9 o 2x2 n10
0 to 2147483647
- 0to 999 o 1 28

*1:
*2:
*3:
*4:

The "n" in n03, n08, n09, n10, indicates the axis number (1 to 4/1 to 8/1 to 32).
When an error occurs because the speed limit value is exceeded, control is executed at the speed limit value.
Applies when the commanded speed is "0".

If there are multiple errors in the same program, the latest error item data is stored.
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Table 6.3 Positioning Data (Continued)

Setting Made With Peripheral Device
Name Explanation Defauit Setting Range
Vaiue mm Inch degree PLUSE
. o |t is possible to set only those items in the set parameter
Control unit block data that you want to change. 3 0 1 2 3
. . . 0.01 to 0.001 to 0.001 to
Speed limit value . g::rci?.taila on each data item, see Section 4.4 "Parameter (ﬁg&;ﬁ:g) 6000000.00 600000.000 600000.000 1 :;JSOIZ:(:;)O
{mm/min) (inch/min) (degree/min)
fssleration 1000 (ms) 1 to 65535 (ms)
S |Deceleration
g time 1000 (ms) 1 to 65535 (ms)
5 |Rapid sto
g de:eloraﬂgn time 1000 (ms) 110 65635 (ms)
I3
E S curve ratio 0 (%) 1 to 100 (%)
I:,’j:’ fimit 300 (%) 1 to 500 (%)
Deceleration 0: Deceleration to a stop in d with the decelerati
N time
g[?g;sisr:ngton 0 1: Deceleration to a stop in accordance with the rapid stop
P deceleration time
Allowable error
range for
circular 100 (PLS) | Oto 100000 | Oto 100000 | O to 100000 0 to 100000
interpolation
##Repeat Set the repeat condition for repetition between the FOR- 110 32767
condition TIMES instruction and the NEXT instruction. - o
Program No. Set the program numbers for simultaneous starts. — 0 to 4095
Commanded . 0.01 to 0.001 to 0.001 to ‘
epeed (constant f::v‘oh; ;z’r:‘r’n for points part way through positioning in the _ 6000000.00 600000.000 600000.000 1 :; Jsolg:g;m
speed) ’ {mm/min) {inch/min) (degree/min)
Set to end execution of a servo program by deceleration to a
g Cancel stop by turning ON a designated bit device in that program. - XY, M, TC, TT, CC, CT, B, F
g « Set o automatically start a designated program after
Start execution of "cancel” above. — KO to K4095
« Can only be set when "cancel" has been set.
Set in order to cancel positioning at a pass point and carry out
positioning at the next pass point by turning ON a designated
Skip bit device during execution of positioning at each of the pass - X,Y, M, TC, TT, CC, CT, B, F
points iated with a t speed control instruction.
Set in order to execute positioning at each pass point
:Lt :’::;I;':m"/ lated with a tant speed trol instruction by — 1 to 5000 (ms)
turning ON the FIN signal.
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Settings Made Using the Sequence Program (Indirect Setting) Indirect Setting Processing In Event of Setting Error
*,
Default Setting Range Possible/Not | Numberof | ‘4 EFroritem | . ol Using | Starting not
1 Data (Stored
Value mm Inch degree PLUSE Possible Words Used In D9190) Default Value Possible
3 [] 1 2 3 o 1 11
110 tto 1to
200.000 600000000 600000000 1 to 1000000
(PLS/seq) (X‘jg9§m°m?n) (x10%ineh/ | (x10%degrees | (PLS/sec) ° 2 12
min) min)
1000 (ms) 1 to 65535 (ms) o] 1 13
1000 (ms) 1 to 65535 (ms) (o} 1 14
o
1000 (sm) 1 to 65535 {ms) 1 15
0 (%) 1 to 100 (%) 2 21
300 (%) 1 to 500 (%) 1 16
0: Deceleration to a stop in accordance with the deceleration
0 time o 1
1: Deceleration to a stop in accordance with the rapid stop -
deceleration time
100 (PLS) 0 to 100000 (o} 2 17
- 110 32767 — 18 °°"";"'°" by
— 0 to 4095 — 19 (o]
110 1to 1to
600000000 600000000 1 to 1000000 2 .3
- 600000000 | (o 16inohy | (x10degrees |  (PLS/sec) ° 2 4 ° °
{(x10"“mm/min) . .
min) min}
— 0 to 4085 (o} 1 —_
a — 1 to 5000(ms) o 1 13 (o]

b

*2: When an error occurs because the speed limit value is exceeded, control is executed at the speed limit value.

*3: Appliss when the commanded speed is "0".

*4: 1f there are multiple errors in the same program, the latest error item data is stored.
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L~ e

64 Method for Setting Positioning Data

6.4.1

This section explains how to set the positioning data used in a servo program.
There are two ways to set positioning data, as follows:

(1) Designating numerical values........................ see Section 6.4.1
(2) Indirect designation using word devices......... see Section 6.4.2

It is possible to combine data setting by designating numerical values and
indirect designation using word devices in the same servo program.

Setting by designating numerical values

The method of setting by designating numerical values is a method whereby

each positioning data item is set as a numerical value and becomes fixed
data. : '

Data can only be set and corrected at a peripheral device.

Positioning
data

Numerical value setting for

positioning data
<K 11> (becomes fixed data for one
ABS-3 / servo program)
Axis 1, 3000000.0
Axis 2, 5500000.0
Axis 3, -2500000.0
Resultant speed 40000.00
Dwell 2500
M code 12
P.B. 3

Fig.6.3 Example of Setting Positioning Data by Numerical Value Setting
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6.4.2 Setting by using word devices (D, W)

The method of setting by using word devices is a method whereby a word
device (D, W) number is designated in the positioning data designated for the
servo program.

By changing the contents (data) of the designated word device with the
sequence program, it is possible to use the same servo program to execute
more than one positioning control.

(1) Devices for setting indirect data
The devices that can be used for setting indirect data are data registers
(D) and link registers (W). (Word devices other than data registers and
link registers cannot be used.)
The data registers which can be used are indicated in the table below.

CPU
Word Device A171S A273UH A273UH
(8 Axis Specification) | (32 Axis Specification)
D 0 to 799 0to 8191 * - 800 to 8191
W 0 to 3FF 0 to 1FFF 0 to 1FFF
*1: Excluding 800 to 1023
Indirect setting with a word device
<K 11> —|— Positioning control is executed
on the basis of the data of (D1,
ABS-3 Do), (D8, D4), (W11, W10),
Axis W1B0 and D600.
Axis
—— Axis
Positioning Resultant Numerical value setting
data Dwell
M code
P.B.

Axis numbers cannot be set
indirectly using word devices.

Fig.6.3 Example of Setting Positioning Data by Numerical Value Setting

(2) Input of Positioning Data
In indirect setting with word devices, the word device data is input when
the PCPU executes the servo program.
Accordingly, when positioning control is executed, after data is set in the
device used for indirect setting, the servo program start request signal
must be issued.

POINTS

(1) Itis not possible to indirectly set axis numbers using word devices
with a servo program.

(2) Establish an interlock by using a start accept signal (M2001 to
M2004/M2001 to M2008/M2001 to M2032) to ensure that the device
data designated for indirect setting is not changed until the desig-
nated axis has accepted the start command .

If the data is changed before the start command is accepted,
positioning control in accordance

6-13
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6.5 Creating Sequence Programs to Start Servo Programs

This section describes sequence programs that execute positioning control
by using servo programs.

6.5.1 Case where the servo program is executed once only

The general concept for a program that executes a designated servo program
once only in response to the start request is shown in Figure 6.5.

s Start request When the start request
"""" comes ON, if the desig-

= nated axis is not in motion,

a request to execute a DS-

—| FRP/SVST instruction is is-
e r2) sued.
| _=) mf‘ ------------ Servo program start re-

———————— quest issued in response
to DSFRP/SVST instruction.

On completion of execution
of the DSFRP/SVST in-
struction, the device desig-
nated at 1) is reset.

(svsT)

* The applications of 1) to 5) are indicated below.
1): Start request leading edge detection flag (devices that can be used: Y, M, L, S,
B, F)

2): Start accept flag (set a number of flags corresponding to the number of axes
designated in the servo program)

3): DSFRP/SVST instruction execution request flag (devices that can be used: Y,
ML S, B, F)

4): Axis No. designated in the servo program

5): Started servo program No. (KO to K4095)

r— Example - - --------- - - - - - - - ——— — — — -

A sequence program that issues a start request for servo program No.10 - which exe- |
cutes circular interpolation with axis 3 and axis 4 - when X000 comes ON, is shown
below.

(1) Condition
The flags that can be used with sequence programs are indicated below.

Flag Name Device No.
Flag for recording the start request M10
DSFRP/SVST instruction execution request flag M11
Start accept flag AxIs 3 M2003
Axis 4 M2004

(2) Sequence program example

X000 «— Start request

1t PLS b

M10
._.“ - p
Start accept SET
M1 M2003 M2004
$— |osrre| D34 | K10 |

(-{svsTJsu4] K10 H4)
|

L e o e e e e e o e o e e = = -
Fig. 6.5 Sequence Program for Starting a Servo Program
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6.5.2 Case where different servo programs are executed consecutively

The general concept for a program that, on completion of positioning in
accordance with a servo program executed in response to a start request,
executes the next servo program, is shown in Figure 6.6. below.

/— Start request
—t

i When the start request
comes ON, if the designated

— 3 axis is hot in motion, a re-
aemeee 1 2) | quest to execute a DS-
1 3) 3 A l e FRP/SVST instruction is
i lpsrre|f 4) I 5) |—¢ \ issued.
Servo program start request
issued in response to DS-
FRP/SVST instruction.
On completion of execution
______ of the DSFRP/SVST instruc-
I___G_)__l tion, the device designated
i} at 3) is reset.
I The next DSFRP/SVST in-
— 5 { struction execution request

flag 8) is turned ON.

When all axes have stopped
after the DSFRP/SVST in-

3
4
i\
>
\ struction execution request

flag 6) has come ON, the
execution request for the
next DSFRP/SVST instruc-
tion is issued.

The servo program start re-
quest is issued in accord-
ance with the DSFRP/SVST
instruction.

On completion of execution
of the DSFRP/SVST instruc-
tion, the device designated
at 6) is reset.

* The applications of 1) to 9) are indicated below.

1): Start request leading edge detection flag (devices that can be used: Y, M, L, S,
B, F)
2): Start accept flag (set a number of flags corresponding to the number of axes

designated in the servo program)

3), 7): DSFRP/SVST instruction execution request flag (devices that can be used: Y,
M, L, S, B, F)

4), 8): Axis No. designated in the servo program

5), 9): Started servo program No. (KO to K4095)

6): Start request recording flag (Y, M, L, S, B, F)

Fig. 6.6 Sequence Program for Starting Servo Programs

6-15



6. SERVO PROGRAMS FOR POSITIONING CONTROL

6.5.3 Case where the same servo program is executed repeatedly

The general concept for a program that executes repeated positioning contro}
in accordance with the same servo program is indicated in Figure 6.7.

When the start request comes
Start request ON,.if the.designated axis is
v not in motion, a request to exe-
______ cute a DSFRP/SVST instruc-
...... tion is issued.

Servo program start request is-
sued in response to DS-
FRP/SVST instruction.

When the ##completion re-
quest comes ON, the device
set at 1) is reset.

* The applications of 1) to 4} are indicated below.
1): DSFRP/SVST instruction execution request flag (devices that can be used: Y,
ML, S, B, F) .
2): Start accept flag (set a number of flags corresponding to the number of axes
designated in the servo program)
3): Axis No. designated in the servo program
4): Started servo program No. (KO to K4095)

Fig. 6.7 Sequence Program For Starting a Servo Program
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L
7. POSITIONING CONTROL

This section describes the positioning control methods.
7.1 Basics of Positioning Control

This section describes the common items for positioning control, which is
described in detail from Section 7.2.

7.1.1 Positioning speed

The positioning speed is set using a servo program.
See Section 6 for details about servo programs.
The actual positioning speed is determined by the positioning speed setting
in the servo program and the speed limit value, according to the following
relationship:
« if positioning speed setting < speed limit value
positioning occurs at set positioning speed;
« if positioning speed setting > speed limit value
positioning occurs at speed limit value.

-== EXamples === rrmmmm e o o oo .
(1) If the speed limit value is 120,000 mm/min. and the positioning speed |
setting is 100,000 mm/min., the positioning speed is controlled as
follows.
Vi Speed limit val
120000 f--- -~ pr---n--- f:{_\pee imit value
100000 |----- . L Positioning speed
"t

(2) If the speed limit value is 100,000 mm/min. and the positioning speed
setting is 120,000 mm/min., the positioning speed is controlled as

i
]
1
1
1
1
:
]
]
]
]
]
:
1
]
1
1
]
'
]
]
:
' Acceleration time  Deceleration time
1
1
1
1
1
1
1
1
]
]
1
]
]
]
]
]
]
]
1
1
:
1
]
I
'
]
]

follows.
Vi Positioning speed
120000 [ --- -~ - -=--- 7 Soeed lirt val
100000 f---- . S Speed limit vajue .
(becomes the actual positioning speed)
— "t
Acceleration time  Deceleration time
L o o e e e o e e A e e e ccccccca- A
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7.1.2 Positioning speed under interpolation control

The positioning speed of the servo system CPU determines the travel speed
of the controlled system.

M

)

r
]
t
[}
1
1
1
)
1
[}
1
[}
[}
1
1
1
1
}
[}
]
]
1
1
]
[}
t
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1
}
1
1
1
1
[}
1
)
1
1
1
1
]
1
)
1
)
)
[}
3
[}
]
1
]
1
1
]
]
1
1
1

2-

The servo system CPU calculates the
positioning speed of each axis from the
above conditions, using the following
calculation formulas:

One-axis linear control
Under 1-axis control, the travel speed is the positioning speed of the
designated axis.

Linear interpolation control
Under linear interpolation control, the controlled system is controlled at
the set speed.
The positioning speed can be set for 2- to 4-axis control using one of the
following three methods:
¢ resultant speed designation
» long-axis speed designation
» reference-axis speed designation
Details of the servo system CPU control for each of these three methods
are described below. '
(a) Resultant speed designation
The servo system CPU uses the travel value of each axis (D1 to D4)
to calculate the positioning speed of each axis (V1 to V4) from the set
positioning speed (V) of the controlled system.
The positioning speed of the controlled system is called the resultant

speed.
Set the resultant speed and the travel value of each axis in the servo
program. :
--- EXample -=--===--=-----emosee e oo -
axis linear interpolation control
Axis 2
A
' [Program Example]
[-------- (10000, 15000)
i <K 50> -—l—
v i
V2 | ABS-2
i Axis 1, 10000 | (PLS)
: Axis 2, 15000 [(PLS)
0 Vi Axis 1 Resultant speed 7000 | (PLS/sec)
0

Axis 1 travel value:

D1 = 10,000 (pulses)
Axis 2 travel value:

D2 = 15,000 (pulses)
Resultant speed:

V = 7,000 (pulse/sec.)

Axis 1 positioning speed: V1 = V x D1/D1 24Dz 2
Axis 2 positioning speed: V2 = V x D2/D1 21Dz 2
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(b) Long-axis speed designation
The control of each axis is based on the positioning speed (long-axis
speed: V) set for the axis whose positioning address is the greatest
distance from the current position.
The servo system CPU uses the travel value of each of the other axes
(D1 to D4) to calculate the positioning speed of each axis (V1 to V4).
Set the long-axis speed and the travel value of each axis in the servo

program.

----Example

Axis 1 travel value:

Axis 2 travel value:

Axis 3 travel value:
D3 = 5,000 pulses

Axis 4 travel value:

Long-axis speed:

r
I
1
)
)
)
1
1
1
1
1
1
1
1
)
1
1
1
1
1
]
]
1
1
}
}
1
1
1
I
]
]
1
1
}
1
1
1
t
]
]
]
]
]
]
]
]
]
1
t
t
]
t
t
[}

4-axis linear interpolation control

D1 = 10,000 puises

D2 = 15,000 pulses

D4 = 20,000 pulses
V = 7,000 pulse/sec.

In this example, the reference axis is
Axis 4, which has the greatest travel
value. The positioning speed of Axis 4
is the set long-axis positioning speed. |

The servo system CPU calculates the positioning speed of each of the other
axes using the following calculation formulas: :

Axis 1 positioning speed: V1
Axis 2 positioning speed: V2 =D2/D4x V
Axis 3 positioning speed: V3 =D3/Dax V

[Program Example]

<K 51> —'——

ABS-4
Axis 1, 10000 | (PLS)
Axis 2, 15000 | (PLS)
Axis 3, 5000 |(PLS)
Axis 4, 20000 | (PLS)
Long-axis speed 7000 | (PLS/sec)

=D1/Dax V

Conversions are conducted as follows if the control units are not
identical for each axis.
1) Combination of axes set in millimeters and inches
a) If interpolation control units are millimeters
« Travel value: For axes set to inches, the travel value is con-

e Speed

verted to millimeters using the formula: inch set
value x 25.4 = mm set value.

: Speed control of each axis is based on the

b) If interpolation

¢ Travel value:

» Speed

long-axis speed, which is the positioning speed
of the axis with the greatest travel value after
conversion,

control units are inches

For axes set to millimeters, the travel value is
converted to inches using the formula: mm set
value = 25.4

: Speed control of each axis is based on the

long-axis speed, which is the positioning speed
of the axis with the greatest travel value after
conversion.
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2) Discrepancy between interpolation control units and control units
 Travel value: The electronic gear converts the travel value
for the axis to pulses.
¢ Speed : Speed control of each axis is based on the
long-axis speed, which is the positioning speed
of the axis with the greatest travel value after
conversion. '
For axes where interpolation control units and
control units match, the electronic gear con-
verts the positioning speed to units of pulse/
sec. and this speed is used as the long-axis
speed.

POINTS

(1) Speed limit value and positioning speed
« The set speed limit value applies to the long-axis speed.

 Note that the resultant speed may exceed the speed limit value if long-axis speed
designation is used.

o EXAMPIE === m = mm oo oo oo e e e s -

During 2-axis linear interpolation with the following settings, the resuitant speed exceeds the
speed limit value. '

[Program Example]
Axis 1 travel value; 100 pulses

Axis 2 travel value: 200 pulses » <K 2> i

Long-axis speed: 50 pulse/sec. INC-2

Speed limit value: 55 pulse/sec. Axis 1, 100 [(PLS)
Axis 2, 200 | (PLS)
Long-axis speed 50 | (PLS/sec)

In this example, the reference axis is Axis 2, which has the
greatest travel value; therefore the set speed limit value
applies to Axis 2.

In this case, the positioning speed of each axis and the
resultant speed are as follows:

Axis 1 positioning speed: (100/200) x 50 = 25 pulse/sec.
Axis 2 positioning speed: 50 pulse/sec.

Resultant speed: V2521502 = 55.9 pulse/sec.

Axis 1 positioning - !
speed ' Resultant speed

Axis 2 positioning speed

1
1
1
[}
1
1
i
1
1
1
1
[}
1
1
1
1
]
]
1
1
]
]
]
I
t
1
1
1
1
1
1
[}
1
1
]
1
1
1
1
]
!
1
1
1
1
1
1
1
]
1
]
I
}
I
H
1
1
[}
[}
1

The resultant speed exceeds the speed limit value setting of 55.
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L ____________________________________________

stop deceleration time

determined by the long-axis speed setting.

\— Positioning
speed (long-

Speed limit value
Speed 4 /
"""""""" Rapid stop

1) Actual acceleration
time

generated 2) Set acceleration

i axis speed)

»Time

y
I
]
]
1
]
]
]
I
1
)
'
)

e

'5

time

3) Actual deceleration
time

4) Set deceleration
time

5) Actual rapid stop de-
celeration time

6) Set rapid stop decel-
eration time

(2) Relationship between speed limit value, acceleration time, deceleration time, and rapid

e The actual acceleration time, deceleration time, and rapid stop deceleration time are

(c) Reference-axis speed designation
The servo system CPU uses the travel value of each axis (D1 to D4)
to calculate the positioning speed of each axis (V1 to V4) from the set
positioning speed of the reference axis (reference axis speed: V).
Set the reference axis number, reference axis speed, and the travel
value of each axis in the servo program.

r----Example --------------------e oo
4-axis linear interpolation control

Axis 1 travel value:

D1 = 10,000 pulses
AXxis 2 travel value:

D2 = 15,000 pulses
Axis 3 travel value:

D3 = 5,000 pulses
AXis 4 travel value:

D4 = 20,000 pulses
Reference axis speed:

V = 7,000 pulse/sec.

P T et itk

Reference axis number: Axis 4

In this example, Axis 4 is set as the
reference axis and the control is based
on the positioning speed of Axis 4.

The servo system CPU calculates the
positioning speed of each of the other
axes using the following calculation formulas:

[Program Example]

<K 52> —|—

Reference axis number

ABS-4
Axis 1, 10000
Axis 2, 15000
Axis 3, 5000
Axis 4, 20000

Reference axis speed 7000

4

Axis 1 positioning speed; V1 =D1/Dax V
Axis 2 positioning speed: V2 =D2/D4x V
Axis 3 positioning speed: Va =D3/D4x V

(PLS)
(PLS)
(PLS)
(PLS)
(PLS/sec)
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POINTS}

(1) Reference axis speed and positioning speed of other axes

+ Note that the positioning speed of an axis with a greater travel value than the reference
axis will exceed the set reference axis speed.

(2) Indirect designation of reference axis
¢ The reference axis can be indirectly designated using word devices D and W. See Section
6.4.2.
(3) Relationship between speed limit value, acceleration time, deceleration time, and rapid
stop deceleration time
e The actual acceleration time, deceleration time, and rapid stop deceleration time are
determined by the reference axis speed setting.

| s el ha |
1 ]
E Speed /——Speed limit value 1) l_\ctual acceleration i
' F et .\\/— Rapid stop time , '
' i ' 2) Set acceleration i
) - i generated 6 H
' ! E\_Positioning " ime ) !
! 1 speed o 3) A_ctual deceleration :
! 1! (reference i time _ i
‘ ! axis speed) il . 4) Set deceleration '
! 1 e Tme time :
' n o Hesld) 5) Actual rapid stop de- !
' | 1’5 celeration time !
! i 16) - 6) Set rapid stop decel- !
: 2 ."_’) eration time i
' ) 4) 1
[} 1
d

(3) Circular interpolation control
Under circular interpolation control, the angular speed is controlled to the
set speed.

Controlled to set speed
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7.1.3 Control units for one-axis positioning control

Positioning control of one axis is conducted in the control units designated in
the fixed parameters.

(The control unit designation in the parameter block is ignored.)

7.1.4 Control units for interpolation control

(1) The interpolation control units designated in the parameter block are
checked against the control units designated in the fixed parameters.
For interpolation control, the result of the interpolation control units
designated in the parameter block differing from the control units desig-
nated in the fixed parameters are listed in the following table.

Interpolation Control Units in Parameter Block

(Error code 40)

Start Method
mm I inch degree PULSE
Normal start Fixed parameters designate mm [Fixed parame- |Fixed parame- |Control started using
conditions and inch control units for axes. ters designate [ters designate |interpolation control units
degree control |pulse control designated in the parameter
__lunits for axes. |units for axes. [block.
Unit discrepancy |Discrepancy between fixed parameter control units and the « Control started using set con-
error parameter block interpolation control units for all axes. trol units when control units

match for axes under interpo-
lation control.

« Control started using the con-
trol units with the highest or-
der of priority (see below)
when control units differ for
axes under interpolation con-
trol,

Order or priority
Pulse > degree > inch > mm

<Example>

If axes are set to 1000
puises and 10.000 inch, the
10.000 inch setting is consid-
ered to be 10,000 pulses.

(2) The possible combinations of control units for interpolation control for
the axes are shown in the table below.

mm inch | degree | PULSE |Remarks|
mm 1) 2) 3) 3)
inch 2) 1) 3) 3) 1): Same units
degree 3) 3) 1) 3) - .
BULSE 3) 3) 3) 1 2): Combination of mm and inches

3): Discrepancy

(a) Same units (1))
Positioning is conducted using position commands calculated from
the address, travel value, positioning speed, and electronic gear.

POINT

(1) Circular interpolation control
If control units for one axis are degrees, use degrees also for the
other axis.
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(b) Combination of millimeters and inches (2))

« If interpolation control units are millimeters, positioning is con-
ducted using position commands calculated from the address,
travel value, positioning speed, and electronic gear, which have
been converted to millimeters using the formula: inch set value x
25.4 = mm set value.

« If interpolation control units are inches, positioning is conducted
using position commands calculated from the address, travel
value, positioning speed, and electronic gear, which have been
converted to inches using the formula: millimeter set value + 25.4
= inch set value. '

(c) Discrepancy (3))

« If a discrepancy exists between interpolation control units and the
control units, the travel value and positioning speed are calculated
for each axis.

a) The electronic gear converts the travel value for the axis to

pulses. _

b) For axes where the units match, the electronic gear converts the

positioning speed to units of pulse/sec.

Positioning is conducted using position commands calculated
from travel values converted to pulses and speeds and electronic
gear converted to pulses per second.

« If the interpolation control units match for two or more axes during
linear interpolation with three axes or more, the positioning speed
is calculated using the electronic gear for the axis with the lowest
number.
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7.1.5 Control using degrees as control units

If the control units are degrees, the following items differ from when other
control units are set.

(1) Present address
When degrees are set, the present addresses become ring addresses
between 0° and 360°.

359.99999° 359.99999°

Vi

Y

0° 0° 0°

(2) Stroke limit valid/invalid setting
For degree settings, the upper limit value and lower limit value lie in the
range between 0° and 359.99999°,
(a) If the stroke limit is valid
If the stroke limit is valid, set the stroke limit upper limit value and
lower limit value in a clockwise direction.

\:Iockwise

0°

315.00000°

90.00000°

1) Fortravel in area A, set the limit values as follows:
a) Stroke limit lower limit value : 315.00000°
b) Stroke limit upper limit value: 90.00000°

2) For travel in area B, set the limit values as follows:
a) Stroke limit lower limit value : 90.00000°
b) Stroke limit upper limit value: 315.00000°

(b) If the stroke limit is invalid
If the stroke limit is invalid, set the stroke limit upper limit value equal
to the lower limit value.
The stroke limit settings are ignored during control.

POINT

Circular interpolation is not possible for axes set with the stroke limit
invalid.
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L
(3) Positioning control

Positioning control using degrees as control units is described below.

(a) Absolute data method (ABS O instructions)
The absolute data method uses the present value as reference to
position the axis in the shortest distance to the designated address.

r--- EXamples - ------ oo mmm oo o e e -
(1) Positioning occurs clockwise to travel from the present value of
315.00000° to 0°.

(2) Positioning occurs counterclockwise to travel from the present value
0° to 315.00000°.

315.00000° —» 0° | 0° —» 315.00000°
0° 0°

315.00000° 315.00000°

POINTSI

(1) In some cases the stroke limit settings determine clockwise or
counterclockwise rotation and absolute data method positioning in
the shortest distance may not be possible.

r--- Example -------mmmemememe oo oo oo oo -

i Travel from the present value 0° to 315.00000° must be clockwise if E
i the stroke limit lower limit value is set to 0° and the upper limit value
is set to 345.00000°, ‘

345.00000°

315.00000°,

/)Iockwise positioning

(2) Set positioning addresses in the range between 0° and 360°.
Use the incremental method for positioning in excess of one revo-
lution.

i
i
1
1
]
]
]
t
'
1
1
[}
[}
1
L}
[}
1
!
¥
t
1
1
3
1
]

(b) Incremental method (INC [ instructions)
The incremental method positions the axis by a designated travel
value in the designated direction.
The travel direction is designated by the sign of the travel value, as
follows:
1) Positive travel value ...... clockwise rotation
2) Negative travel value ....counterclockwise rotation

7-10
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POINT

The incremental method permits positioning in excess of 360°.

7-11
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.
7.1.6 Stop processing and restarting after a stop

This section describes the stop processing after a stop cause is input during
positioning, and restarting after a stop.
(1) Stop processing
(a) Stop processing methods

Stop processing during positioning depends on the type of stop

cause which was input.

1) Deceleration stop........ Decelerates and stops according to the

(Process 1) stop deceleration time parameter in the
parameter block.

Parameter (Speed limit value)

A Stop cause

}'

Operation speed

Stop

Actual deceleration time

Stop deceleration time
in the parameter block

NG, AU S U B

2) Rapid stop.......c...ccvn..e. Decelerates and stops according to the
(Process 2) rapid stop deceleration time parameter in
the parameter block.

.
1
|\
\
4:_‘/

Stop cause

Stop

Actual deceleration time

Rapid stop deceleration time
in the parameter block
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3) Immediate stop............ Stops without deceleration processing.
(Process 3)
Stop cause
Stop

(b) Order of priority for stops
The order of priority for stops when a stop cause is input is as
follows:

| Process 1 < Process 2 < Process 3 |

r--- Example -----------c---c---omoom e

A rapid stop (Process 2) is started if a rapid stop cause is input during one
of the following types of deceleration stop processing:

«» after automatic deceleration starts during positioning control;

o during deceleration after JOG start signal turns OFF ;

« during deceleration stop processing due to a stop cause (Process 1).

Deceleration stop processing

| Rapid stop cause

\\s—- Rapid stop deceleration processing

7-13
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(c) Stop commands and stop causes
Some stop commands and stop causes affect individual axes and
others affect all axes.
However, during interpolation control, stop commands and stop
causes which affect individual axes also stop the interpolation axes.
For example, both Axis 1 and Axis 2 stop after input of a stop
command or stop cause during interpolation control of Axis 1 and

Axis 2.
Stop
Individual/ Home Manual
No. Stop Cause All Axes poguut,mlng CSPthdI o Jog“ Position Pulse Error Processing
ontro ontrof|Operation Return Generator
Process 1 or Process 2
1 External STOP input According to deceleration processing on
ON STOP input parameter in parameter block.
Stop command
2 |M1800+20n/Yno/ Process 1
M3200+20n ON
Rapid stop command
3 [M1800+20n/Yn1/ Individual  fpyoceqs 2
M3201+20n ON Serious error
4 |External FLS input Process 1 or Process 2 during home
OFF According to deceleration processing on position return
External RLS input STOP input parameter in parameter block. only
5 |oFF
Servo error detect Process 3
6 |M1608+20n/Xn8/ Process 3
M2408+20n ON
7 |PC ready M2000 OFF Process 1
Emergency stop from
8 |exterior 2, BREAK Process 2
key pressed
Servo system CPU .
9 stop . Al Process 1
10 |Servo system reset Process 3 —
2] M9073 (WDT
11 |PCPU WDT error Process 3 error) ON
12 |SCPU WDT error Process 1 —
13 Servo system CPU Process 3'! _
power off
Servo amplifier . 2l Serious error at
. 14 power off Individual |Process 3 start-up (no servo
15 f:re:d changedto |, 4ividual®® |Process 1 —

*1: Emergency stop due to H/W
*2: Test mode
*3: Applies to all axes set to speed = 0 in servo program.
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(2) Restarting after a Stop
(a) Control cannot be restarted after a stop command or stop cause
(except changing speed to zero). '
However, restarting is possible using the VSTART instruction after
a stop due to the external STOP input, the stop command
(M1800+20n) turning ON, or the rapid stop command (M1801+20n)
turning ON during speed/position switching control.

(b) When the stop is caused by a speed change to speed "0"
When a speed change to speed "0" is executed in the DSFLP
instruction, operation can be restarted by executing another speed
change to a speed other than "0".

Vv Speed before speed change
Speed after restart

- > t
SN
Stop because speed
changed to zero

DSFRP/SVST in-

struction ON e
Start accept flag ~ OFF 1) 7‘—
(M2001+n)

M b h

DSFLP instruction

Speed change flag <_| 4_‘ ( q_|
(M2021+n) \
Stop command

(Misoo+20n)

1) The start accept flag M2001+n remains ON after a stop due to
changing the speed to zero. _

2) Restart after changing the speed again.

3) However, control cannot be restarted after the speed is changed
if the start accept flag M2001+n is turned OFF due to the stop
command (M1800+20n) turning ON.

(3) Continuing positioning control

This section describes the method to continue control from the servo

program number where the stop was applied by turning ON the external

STOP input, the stop command (M1800+20n), or the rapid stop

command (M1801+20n).

(a) One-axis linear control/2- or 3-axis linear interpolation control

1) Absolute data method...As a target address is desighated, posi-

tioning control is possible from the stop
address to the target address.

Axis 2

Stop position due to
stop command

Target address

Start address 2 after stop

Start address 1

> Axis 1

7-15
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2) Incremental method...... Positioning control of the travel value
from the stop address.

Axis 2 -
A Stop position due to »
stop command -7

Travel from
address 1 e
Travel from address 2

Address 2 (start address after stop)
N\

\
™ Address 1 (start address)

» Axis 1

To use the incremental method to travel to the original address
(calculated from start address + designated travel value) from
address 2, requires the following processing in the servo program
and sequence program. '

[Servo Program]

Use word devices for indirect designation of the travel value in
the positioning control servo program.

<K 10> +

INC-2 /-— Travel value
Axis 1, D 0
Axis 2, D 2
Resultant speed 5000

7-16
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[Processing in the Sequence Program]

1. Before starting, transfer the start address to the servo system
CPU word devices.

2. Add the travel value to the start address to calculate the target
address.

3. Subtract the stop address from the target address to calculate
the residual travel value.

4. Store the residual travel value in the servo program travel
value register.

5. Run the servo program from the sequence program.

Axis 2
\

Stop position due to stop command
[Address 2 (start address after stop)]

1& [y
Travel
value from

Address 2
Address 1
(start address) Travel value
from
Address 1

\ —» AXis 1
Travel value

from Address 2 T~ |

Stored in travel value registers

Travel value from Address 1
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7.1.7 Acceleration and deceleration processing

Acceleration and deceleration are processed by the two methods described
below.
(1) Trapezoidal acceleration and deceleration processing
The conventional linear acceleration and deceleration processing. The
acceleration and deceleration graph resembles a trapezoid, as shown in
the diagram below.
The acceleration and deceleration times are set automatically.

\Y/ b
Positioning speed

— {

p————————————— .
Time

Acceleration time! 1Deceleration time;

(2) S-curve acceleration and deceleration processing
The S-curve ratio is set as a parameter to provide gentler acceleration
and deceleration than trapezoidal processing. The acceleration and
deceleration graph is sinusoidal, as shown in the diagram below.
Set the S-curve ratio in the parameter block (see Section 4.4.2) orin a
servo program.

Vi

Positioning speed

— t

> Time

f———————————~ ot
iDeceleration time,

Acceleration time!

As shown in the diagram below, the S-curve ratio sets the part of the
sine curve used to produce the acceleration and deceleration curve.

(Example) V!
Positioning speed --~--

1 1 i
: B i
Il "l 1
. B/2 B/2

1

1

1

[}

]

]

1

1

1

]

1

t

4

; Positioning speed ------
M—Sine curve g sp

T
1
1
|
1
|
)
I
1
1
1
]
1
|
|
'
I
1
1

!
o /) ibla=0.7

/
S-curve ratio = B/A x 100%

S

1
1
1
1
1
]
1
]
|
1 > t
: S-curve ratio 100%
1
1
1
i
]
]
]
1
1
t
]
1
1

S-curve ratio 70%

7-18
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The S-curve ratio can be set by a servo program using one of two
methods.
(a) Direct designation _

The S-curve ratio is designated directly as a numeric value from 0

to 100.
<K 10> ——
INC:2 [~ 2-axis linear positioning control
ﬁx!s ;: ;ggggg o Axes used................ Axis 1, Axis 2
xis .
’ e Travel value to stop........ Axis 1....100000
gfcsu“r'::"r‘afizeed 1090 position Axis 2....250000
Positioning speed..... 1000
S-curve ratio............. 80%

(b) Indirect designation
The S-curve ratio is set by the contents of the data registers.
The available data registers are shown below.

CPU
Word Device AT1S A273UH (8-Axis | A273UH (32-Axis
Specification) Specification)
D 0 to 799 0 to 8191" 800 to 8191
W 0 to 3FF 0 to 1FFF 0 to 1FFF

*1: Excluding 800 to 1023

<K 2>—|—

ABS-1 — 1-axis linear positioning control
gns g 1, 488888 o AXiS USED....c0rrererereernnnas Axis 1
pee . e
S-curve ratio D 487 | Pos!t!on!ng address........ 30000
Positioning speed........... 400000

Indirect designation by word device
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7.2 One-Axis Linear Positioning Control

Positioning control of the designated axis from the present stop position to a
fixed position.

Positioning control uses ABS-1 (absolute data method) and INC-1 (incre-
mental method) servo instructions.

Servo

Positioning

Number of

Items Set by Peripherais
Common : Are Parameter Block Others

Allowable Error Range for Clrcular Interpolation

s
o
£
-9
O
Controllabl g ®
ontrollable E il
Instruction Method Axes E 5
= o
o £
s H % 2
z s| 3 H ° ol 81 8] 8
% > e z S1E|E|g|3|8
8 AK3 >| B SirFlr|g|>|a ° ®
» 2l o = |3 | 8|l2]lefj=e|Q]|=|=e = 2
- sl o o E|la Els El 2| 2| =2|E} 2 3 . &
s El1 2| E S AEIREIR A A « £
5 El1 2l o 2 alZ|S1&]l 8| a [ ® [
E el ElEl=|SisE|le|lstle|le]l2]s 2| s tls v
é|l ol s S|lo|l I E|2| E1&|e|=|=] 2] 5]@e sle|le] e
B IR I IHHEIE IR I I HE IR 1IN IRIE: olg| =2
cld|<|8|la|=|8|z|&|8|8|&|<|8lc]|a o|8|la| &
IABS-1| Absolute data ‘
1 AloJolo|Aala AlAalalalala Alalalox

Incremental

[Control Details]

O : Must be set
A : Set if required

Control with ABS-1 (absolute data method).

(1) Positioning control from the present stop address (pre-positioning ad-
dress) to the designated address, using the home position as the
reference.

(2) The travel direction is determined from the present stop address and the
designated address.
r=-- EXample ---------s=-ssocmoosoooooocomsoomoosomsoonom oo oo -

i The travel direction is shown below if the present stop address is 1000, and
i the designated address is 8000.

—Present stop address /—‘Designated address
0 1000 8000
Ho|me : I l I l I ) 1
position ! Positioning control =!

e rccc e r - —-

Figure 7.1 Positioning by Absolute Data Method
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Control with INC-1 (incremental method)

(1) Positioning control of a desighated travel value from the present stop
position.

(2) The trave! direction is designated by the sign of the travel value, as

follows:
» Positive travel value.......... forward direction (increased address)
+ Negative travel value......... reverse direction (decreased address)
P Present stop position
Reverse _ . . Forward
travel | direction
|
Travel direction Travel direction
for negative sign for positive sign
r--- Example --------------------ooooo oo e -

The travel direction is shown below if the present stop address is
-3000, and the travel value is -5000.

~— Present stop address
-3000 -2000 -1000 ©
1 1 1
1 T

-8000
1 I L

T T T T T T

T—Home position

IS S

Travel value = -5000

Figure 7.2 Positioning by Incremental Method
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L ________________________________________________________________ ]

[Program Example] :
This program conducts positioning control using servo program No. 0 under
the conditions below.
(1) System configuration

One-axis linear positioning control of Axis 4.

A171SCPU [A1718]|A1S

ENC| X10
A1728B

t

Positioning start command (X000)
| ] | 1 1 ]
MR[]B MR[]B MR-[ ]- MR-[]-B|

5% b 1%

(2) Positioning details
The positioning by servo program No. 0 is shown in the diagram below
In this example, Axis 4 is used in servo program No. 0 .

Present stop Positioning address in
Home position address /servo program No. 0
0 10000 80000

(3) Operation timing
The operation timing for servo program No. 0 is shown below.

v

10000 ~~--=""""-- ‘/——\Servo program No. 0
PC ready (M2000) ——‘J
All axes servo start command
(M2042)
All-axis servo start accept flag

(M2009)
Positioning start command (X000)

'

SVST Instruction

Axls 4 start accept flag (M2004)
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(4) Servo program example
The servo program No. O for positioning control is shown below.
<K 0> +
ABS-A1 p————— 1{-axis linear positioning control
Axis 4, 80000 o Axis used.......ccccevruneennn. Axis 4
Speed 10000 ¢ Positioning address........ 80000
Commanded speed........ 10000
(6) Sequence program example
The sequence program which runs the servo program is shown below.
M9039 ,
ol (M20004 Turns ON PC ready.
Mo074 Turns ON all axes servo start
2 M2042 . ormand.
o [0 gore Moo e cris wo 3{) Tums ON servo program
No. 0 start command flag
o 3 rser w1 H (M1O)Nwhen X000 turns OFF
- .
. Moo7a M1 MEoo4 [svstT s & 13 Servoprogram No. O execu-
tion request.
- [rRsT M1 M Tumns OFF M1 on comple-
tion of servo program No. 0
CIRCUIT END execution request.
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e .. ]
7.3 Two-Axis Linear Interpolation Control

Linear interpolation control from the present stop position with the two axes
designated in the sequence program positioning commands.

Two-axis linear interpolation control uses ABS-2 (absolute data method) and
INC-2 (incremental method) servo instructions.

ltems Set by Petipherals
Common Arc Parameter Block Others

Number of

=
2
s
o
o
a
5| 2
a| E
El—
g| 3
o
Servo Posltioning ° a| =
Controllable E c| O
Instruction Method Axes & 5| &
I3 :»8
o El e
5 H % 8l 2
z AR s ol el e|lo| 2] 81 &
¥ > & s slE|lE|l8|3|eft
H 3| a >z SIElEl8|>la] 8o °
2 > - | £ - | @ ol = =l 8 <]
m s| B =] o el =| =] €] § ZEi1Slual$s c
- | 2| e E|l o s|E|E| S| 82| E| L o ]
H 52E 3 o:__uo:a—!l! 3
= = oy LS = s I - Sls]| e o
[ a|l 8|l | 2| o]l & o] =| B sl s|Plel ]S -
E slE|l=|38[alS[2|8|2|3[3|%|=l2|%|8|CE|2 3
SI2(8| 5| 8(c|5|5|3|5!/5(|8|18|8|5|5|8[2(¢(515|2
gl d|2|8|aj=|2i2|&|8]3|&|<|8|&|2|8|2|é|Sla|a
Absolute data
-I | 2 Alo|lo]jo]|A]|aA AlAa|A|A|lAa]lAala A|lA]aA|oOK
[ INC-2 | neremental

O : Must be set
A : Set if required

[Control Details]

Control with ABS-2 (absolute data method)

(1) Linear interpolation with two axes from the present stop address (X1, Y1)
to the designated address (X2, Y2), using the home position as the
reference.

(2) The travel direction is determined from the stop addresses and desig-
nated addresses for the respective axes.
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Forward direction ,

Y2

Reverse _,

Present stop address (X1, Y1)

. Y1
Y-axis travel
value

Stop address (X2, Y2) ,

Movement due to X-axis,
Y-axis linear interpolation

[ Positioning speed ]
,» Forward

direction

Reverse direction ¥

r--- Example

(4000-2000=2000)

. 40007 -
Y-axis travel valueI 1

b

: The travel direction is shown below if the present stop address is
i (1000, 4000) and the designated stop address is (10000, 2000).

direction
* I::l indicates set data
X-axis travel value

Present address

,——Stop address

0 1000

' I
T T >

5000 10000
X-axis travel value
(10000-1000=9000)

Figure 7.3 Positioning by Absolute Data Method
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Control with INC-2 (incremental method)

(1) Positioning control from the present stop positioh to the position which
is the resultant of the designated travel directions and travel values of
the respective axes.

(2) The travel direction of each axis is designated by the sign of the travel
value, as follows:

s Positive travel value.......... forward direction (increased address)
» Negative travel value......... reverse direction (decreased address)

| Positioning speed | , Forward : Travel direction for

Y4 positive travel value
"""" A Reverse: Travel direction for

)

*

i

¢

L)

)

)

Forward direction

negative travel value
|:| indicates set data

Y-axis travel value

X1
Reverse _ .. Forward
direction 0 direction
—Present stop address

Reverse direction ¥
X-axis travel value |

r--- Example -----------------mcicmmmccc oo 8

The travel direction is shown below for an X-axis travel value of 6000
and Y-axis travel value of -2000.

1 ]
I 1
I ]
] 1
1 i
1 ]
i - X-axis travel H
i Home posmon_\ value '
g Present stop address : H
' (-1000, -1000) \, — . ;
| :
t 1
! 1 ]
] ]
' : l ] 5000 1
: Y-axis travel value © _Stop position after :
: 3000 L- f------fo-o---T positioning !
i ]
E I Positioning movement E
I 1
L e oo o o o o e o e e e e e emem 4

Figure 7.4 Positioning by Incremental Method
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]
[Program Example]

This program conducts 2-axis linear interpolation control under the conditions
below.
(1) System configuration

Two-axis linear interpolation control of Axis 3 and Axis 4

A171SCPU |A1718|A1S
ENC{ X10
A172B

o

Positioning start command (X000)
| 1 1 1

MR[]B MR-[1-B| MR-} IMR[]

Axis 1@5 Axis 2@5 i’iﬁ%’"-iﬁz’g ';

(2) Positioning details

The positioning by the Axis 3 and Axis 4 servomotors is shown in the
diagram below.

Positioning by No. 11
Axis 3 positioning , servo program
direction

(40000, 50000)

Axis 4 positioning
(0, 0) direction
Home position

(3) Positioning conditions

(a) The positioning conditions are shown below

Servo Program Number
Item

No. 11
30000

Positioning speed

(b) Positioning start

leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for 2-axis linear
below.

interpolation control is shown

Servo program No. 11

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag
(M2009)

Positioning start command (X000)

SVST instruction

5

Axis 3 start accept flag (M2003)

Axis 4 start accept flag (M2004)

(5) Servo program
The servo program No. 11 for 2-axis
shown below.

linear interpolation control is

<K 11> —|-—

ABS-2 f— 2-axis linear interpolation control
ﬁx!s i- igggg ,__[. AXiS USE....vvirrrrerieereeeenas Axis 3, Axis 4
xis .
' I Axis 3........... 50000
» Positioning address
Resultant speed - 30000 ——l_ 9 AXIS 4vernenn.. 40000

Commanded positioning speed
» Resultant speed

(6) Sequence program

The sequence program which runs the servo program is shown below.

M8039 ,
o1 (M2000H Turns ON PC ready.
Mo074 Turns ON all axes servo start
1 {
s H*t {M2042+ command.
4 _xio=oo |v=|s=;o74 N:I2=009 “f?om fpis Mo HY Turns ON servo program
No. 11 start command flag
o B [ser M1 T (M1O)Nwhen X000 turns OFF
- .
13 [N Miore MER0o e [ svsT Jaa 11 1 Servoprogram No. 11 execu-
tion request.
- {RsT M1 1 Turmns OFF M1 on comple-
tion of servo program No. 11
CIRCUIT END execution request.
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. __________________________________________________________________________________________________________________________|
7.4 Three-Axis Linear Interpolation Control

Linear interpolation control from the present stop position with the three axes
designated in the sequence program positioning commands.

items Set by Peripherals
Common Arc Parameter Block Others

=
o
k]
o
2
5| 2
[
E LY
f- N 2
Number of 218
Servo Positioning | ot cioble g o5
- =
Instruction Method Axes = : 5
s £l
S S k- al 2
HELR : THBHEIRE
Z 2 H 2
i 3| & Sle s|ElF| 83 & 8], °
o gl =|3 el 2l2ielcelai=lc|s] 2 °
- 1 9] e El a ElE E|l 218 a2|E| & wi « e
s E1E|E 3| & S1so1E|15| %8| 2|3|%|2l% 5
® - Y -1 d 4 =1 o = | a [ (3]
'} b= o [} [ ] - [} @ 3 o [ [ Z ° o
E SIEl=|B|zlsS|2|le|lz|%|=s|=|l2|2ls)z|5] 8 °
HEEIHHEHEEHHEH B EHEH BRI HER
S|l Z|2|8|18|=|2|2|2|8|8|&|2|8&|2|8[F|a|S8|3|8
Alolo|lo]a]a A Alalalala Afajalok

Absolute data 3

Incrementat

O : Must be set
A : Set if required

[Control Details]

Control with ABS-3 (absolute data method)

(1) Linear interpolation with three axes from the present stop address (X1,
Y1, Z1) to the designated address (X2, Y2, Z2), using the home posnlon
as the reference.

(2) The travel direction is determined from the stop addresses and desig-
nated addresses for the respective axes.
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r--- Example

The travel direction is shown below if the present stop address is
(1000, 2000, 1000) and the designated address is (4000, 8000, 4000).

Forward qirection

Forward direction

SN

Iiddress after positioning (X2, Yz, Zzﬂ

S Linear interpolation con-
=<"trol of X, Y, Z axes

%\4 Positioning speed |

Present stop address (X1, Y1, Z1)

~4
™~

Reverse direction

Home position

4 \
Reverse direction

Forward direction

* D indicates set data

Reverse direction

Positioning address
(4000, 8000, 4000)

-, Y-, Z- axis linear in-
terpolation movement

Present stop address
(1000, 2000, 1000)

4000 ™= 20007
1000 0 : » Forward direction
I 1000\ 4000

Figure 7.5 Positioning by Absolute Data Method
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R,

Control with INC-3 (incremental method)

(1)

(2)

Positioning control from the present stop position to the position which
is the resultant of the designated travel directions and travel values of
the respective axes.

The travel direction of each axis is designated by the sign of the travel

value, as follows:
+ Positive travel value forward direction (increased address)

reverse direction (decreased address)

* |:| indicates set data

r--- Example

i 6000.

Forward
direction

travel value
(6000)

Reverse direction\

5000 7
\{(')00 |
Z-axis i

—
Y1
Forward direction :
' | Y-axis travel value |
: 21\ I . l
Z-axis itioni
b Posmonlnglspeed
value | \| 1
X1
Reverse
T - > Forward direction
direction 0 \Present stop position

| X-axis travel value

Reverse direction

i The travel direction is shown below for an X-axis travel value of
1 10000, a Y-axis travel value of 5000, and a Z-axis travel value of

N

Present stop addre
(1300, 1300, 2000)

N

Stop position after
ositioning

(11300, 6300, 8000)
Positioning
movement

‘T

Y-axis travel value
(5000)

SS

N
i
|
'
|
'
1
|
1
|
|
t
'
|
y

Forward

direction

Home position
4

5000 10000
X-axis travel value (10000)

Reverse direction

Figure 7.6 Positioning by Incremental Method
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[Program Example]

This program conducts 3-axis linear interpolation control under the conditions
below. _
(1) System configuration

Three-axis linear interpolation control of Axis 1, Axis 2, and Axis 3.

A171SCPU |A1718|A1S

ENC| X10
A1728

1— Positioning start command (X000)
[ 1 | 1
MR-[]-Bl MR-[1-B| [MR-[1-8 |MH[]'BI

AGB,\G%A, A&
[ | ]
] (]

(2) Positioning details
The positioning by the Axis 1, Axis 2, and Axis 3 servomotors is shown
in the diagram below. :

Axis 2 positioning direction (Forward direction)

. I b
Axis 3 positioning ____ | (50000, 40000, 30000)
direction HRY s
(Forward direction); "~ /\/Posmomng by No. 21
| /.=
140000 servo program
' I
: |
30000 i
]

Axis 1 positioning
(Reverse direction) < * direction

50000  (Forward direction)
v (Reverse direction)
(0, 0,0) (Reverse direction)

Home position

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
Item
No. 21
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for 3-axis linear
below.

interpolation control is shown

Servo program No. 21

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag
(M2009)

Positioning start command (X000)

=

SVST instruction

Axis 1 start accept flag (M2001)

Axis 2 start accept flag (M2002)

Axis 3 start accept flag (M2003)

(56) Servo program

The servo program No. 21 for 3-axis linear interpolation control is shown

below.
<K 21> -—-|——
ABS-3 l————— 3-axis linear interpolation control
Axis 1, 50000 « Axis used................ Axis 1, Axis 2, Axis 3
ﬁx's ;2;' ggggg L« Positioning  [AXis 1........... 50000
Xus , address i
Resultant speed 1000 Ax!s - I 40000
Axis 3..........t 30000

Commanded positioning speed
+ Resultant speed...... 1000

(6) Sequence program
The sequence program which runs the servo program is shown below.
M9039
o} (M2000)~  Turns ON PC ready.
M9074
, i (M2042- Turns ON all axes servo start
command.
P e oo e ceis war 3{) Tums ON servo program
M2 No. 21 start command flag
4 H [SET M23 H (M203'2l when X000 turns OFF
bacd .
13 —M|9=074 w;z;a mﬁom nﬁooz “f'r%.’oos [svst stz H Servo program No. 21 execu-
tion request.
- {RsT M23 H Turns OFF M23 on comple-
tion of servo program No. 21
CIRCUIT END execution request.
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7.5 Four-Axis Linear Interpolation Control

Linear interpolation control from the present stop position with the four axes
designated in the sequence program positioning commands.

items Set by Peripherals

Common Arc Parameter Block Others
[ -4
S
K
o
f- 3
g
Z| 2
E| »
]
al =
ol 3
Servo Posltioning c’:’w::rll;::e E 7} g
E [
Instruction Method Axos £ AR
s| |22
3 -] K ﬁ::"’
F3 AR H ol e| e| 8| 8| 8| &
¥ =l & s SlE[E|B1S]|8]|%
2 gl @ :E Q;PPBZEEE >
m s O =| o €l =2l =t E| € =2l sl aml % €
0 Sl el e E| & S1E|Ei12l8|=2|E|2 = s
s CEl2|E S| > 231 E1%1%|2|3|%|2 £
g sl glF|ela|&E|a|ls|s|l2|5!lsl% 25|28 % s
E s|Elz|8i3|S|2|8| |32 |=|2|3]8]|%8|% 3
HERIHHEEHEEEHBHEH I EIEIHEE
a <| O ¥|lr|<|ax|]ojo|lo|c|lo|x|rja|l<|ajo|B]a
|ABS-4| Absolute data
4 A|JO|O|O|A]|A AlA|A|A|A]JA]A Al A|A|JOK
Incremental
R ———

[Control Details]

O : Must be set

A : Set if required

Positioning control which starts and completes positioning of the four axes
simultaneously.

r--- Exam
Four-axis linear interpolation

ple

_______________________________________________________ -
1

1

1

1

) 1 )

Vi ! | 4
v/ : '

E Travel value \ Axis 1 i

) ) 't :

H , 1

A I H 1
' : i

i/ \i Axis 2 !

Z st :

\ ) :
vt : i
: : 1
E/——\E Axis 3 '

3

1 T 't )

H : !

Vi ! H )
H : :

i/ \i Axis 4 !

1 N t ' '

b ] 1

1

1

Jd

4
3

Equal time
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[Program Example] _
This program conducts 4-axis linear interpolation control under the conditions
below. '
(1) System configuration
Four-axis linear interpolation control of Axis 1, Axis 2, Axis 3, and Axis
4.

A171SCPU |A1718]A1S

ENC| X10
At1728B

L— Positioning start command (X000)

[ 1 1 ]
MR-(]-B| |MR-[]-B MR-[ ]-B MFl-[]-BI

(2) Positioning details
The positioning by the Axis 1, Axis 2, Axis 3, and Axis 4 servomotors is
shown in the diagram below.

Figure 7.7 Axis Configuration
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Axis 2 positioning
direction

(Forward direction)
Axis 3 positioning 1
direction T 4

(Forward direction) v\

5000 Positioning by No. 22 servo
program (Forward direction)
T A

5000 N xis 4 posi‘tioni'ng direction
N (Forward direction)

Axis 1 positioning
(Reverse direction)+ t + t t t t t t — direction
5000 (Forward direction)

vy -
(Reverse direction) (Reverse direction)

Figure 7.8 Positioning by Four-axis Linear Interpolation Control

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
Item
No. 22
Positioning method Incremental
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)

(4) Operation timing
The operation timing for 4-axis linear interpolation control is shown

below.
~—\ Servo program No. 22
¢

T
I
I
PC ready (M2000)

\
All axes servo start command j : :
(M2042)
All-axis servo start accept flag !
(M2009)

1
Positioning start command (X000) ——w—‘

1

1

T

SVST instruction

Axis 1 start accept flag (M2001) —1 I
Axis 2 start accept flag (M2002) 1 1
AXxis 3 start accept flag (M2003) i I

Axis 4 start accept flag (M2004)

7-36
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(6) Servo program
The servo program No. 22 for 4-axis linear interpolation control is shown

below.
<K 22> ——I—
INC-4 —— 4.-axis linear interpolation control
Axis 1, 3000 o Axis used.............. Axis 1, Axis 2, Axis 3,
Axis 2, 4000 Axis 4
Axis 3, 4000 « Positioning |[Axis 1...
Axis 4, 4000 address Axis 2...
Resultant speed 10000 L
Axis 3
Axis 4

Commanded positioning speed
« Resultant speed..... 10000

(6) Sequence program
The sequence program which runs the servo program is shown below.

o 1 (mM2000H Turns ON PC ready.

| Meo74 (m20s2H Turns ON all axes servo start
2t \M204271  command.

X000 M9o74_M2009 Moo7e
4 it {t it {pLs wm21 H] Turns ON servo program

M24 No. 22 start command flag
14 M [seT Mm2s H (M%slzl when X000 turns OFF

- .

M8074 M23  M2001 M2002 M2003 M2004 K i

13 HIF I i [ svsT Jisasas 22 H Servoprogram No. 22 execu

tion request.

r _ [rsT wm23a H Turns OFF M23 on comple-
tion of servo program No. 22
CIRCUIT END execution request.
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7.6 Circular Interpolation Using Auxiliary Point Designation

Circular interpolation control by designating the end point address and auxil-

iary point address (a point on the arc).

Circular interpolation control using auxiliary point designation uses ABS /~
(absolute data method) and INC /~ (incremental method) servo instructions.

items Set by Peripherals
Common Arc Parameter Block Others
l
=
K]
s
o
a
| 9
2|
=h
al &
ol 3
Servo | Positioning c’:‘:"::::':::. 2 N
Instruction Method Axos E 519
5 2|
- - | ©
@ - 6| o
g H s @| €
z 5| % H ol el | €1 8| 8| &
x >l a s S| E|E|e|E|2].
8 Sl o >i % dZlFIE| 82|21 8]0 ®
] |9 =3 sl 21 =]sl=l|=lel&|=S 2
- | ol o E|la ElS|E|l el e|la|lEje|¥W|= «
g 5| E|E S| e 2|5|E|s|®8|2i3|%5|2l¢ 5
s ¢l sl Frlelal&|lalSls| 2| S5l 5|®]e|5]|81e]l<] |©
E slE|=| 3| S1E(S| 8| 8|z|2|2(=]|23|2| 82| °
HAHHHEHEHHEHEHEHEHHHEHHE
1231818 |=|e|2|&[8|8|&|2|8|&|2|a8|=|s|8|5F|a
ABsz"l Absolute data
2 A|l|O|]O|O|A]| A o AlAa|lAajaja|lAalajalaja)laijNa
| INC .t""l Incremental
———

O : Must be set
A : Set if required

[Control Detalls]

Control with ABS /~ (absolute data method).

(1) Circular interpolation from the present stop address (pre-positioning
address) through the designated auxiliary point address to the end point
address, using the home position as the reference.

(2) The center of the arc is the point of intersection of the perpendicular
bisectors of the start point address (present stop address) to the auxil-
iary point address, and the auxiliary point address to the end point

address.

Reverse _

Forward direction
Y

Start point address (x?, Yo)

Movement due to circular interpolation

End point address (X1, Y1) |

I Auxiliary point address (X2, Yz)J

+Forward direction

direction

\

'

Center of arc

Reverse direction

TN

* D indicates set data

Figure 7.9 Circular Interpolation Control by Absolute Data Method
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(3) The setting range for the end point address and auxiliary point address
is 231 to +2%1-1.

(4) The maximum arc radius is 2311,

R Uk g
[}
]

&\ Maximum arc

0 2314
f Radius R

Arc center point

Figure 7.10 Maximum Arc

Control with INC /&~ (incremental method)

(1) Circular interpolation from the present stop address (pre-positioning
address) through the designated auxiliary point address to the end point
address.

(2) The center of the arc is the point of intersection of the perpendicular
bisectors of the start point address (present stop address) to the auxil-
iary point address, and the auxiliary point address to the end point
address.

Forward direction | Positioning speed . [:l indicates set data
4

Travel - Y2 ---

:’oa'": 4 Travel value
Iet to auxiliary
poin point

Reverse direction

1
— ™ Travel value to

Start point auxiliary point

Travel value to end point

Forward direction

Home position

Figure 7.11 Circular Interpolation Control by Incremental Method

(3) The setting range for the travel value to the end point address and
auxiliary point address is 0 to i(231—1).

(4) The maximum arc radius is 23'-1.
If the designated end point and auxiliary point result in a radius greater
than 23'—1, an error occurs at the start and error code 107 is stored in
the data register.

291 e -

2%1_4

0
§'|._RadiusR
l

Arc center point

7-39
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[Program Example]
This program conducts circular interpolation control using auxiliary point
designation under the conditions below.
(1) System configuration
Circular interpolation control of Axis 1 and Axis 2 using auxiliary point

designation.
A171SCPU |A171S]A1S
ENC| X10
A172B

Positioning start command (X000)

I
|Mn-[1-a] |MR-[]-B| |MR-[]-B| lMR-U-BI

(2) Positioning details
The positioning by the Axis 1 and Axis 2 servomotors is shown in the
diagram below.

Axis 2 positioning direction
(Forward direction)
!

Auxiliary point (40000, 50000)
50000~~~ -~ ~~_=
Positioning by No. 31 servo program
300001 --7/- /- -~1-~~/----< End point (80000, 30000)
]

200007 - !

:Stan point : :

1 (10000, ' Arcl: ;:enter '

' 20000) + Poln ! _ Axis 1 positioning direction

0 {10000 40000 80000 (Forward direction)

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
item
No. 31
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for circular interpolation control using auxiliary
point designation is shown below.

\
/—\Servo program No. 31
T T
] |
‘ 1 1
1 1
PC ready (M2000) N . |
All axes servo start command j 1 1
(M2042) ! !
All-axis servo start accept flag :

1
(M2009) X
Positioning start command (X000) ———ET—-‘ :
1 |
SVST Instruction l : :
Axis 1 start accept flag (M2001) — I

Axis 2 start accept flag (M2002)

(5) Setrvo program
The servo program No. 31 for circular interpolation control using auxil-
iary point designation is shown below.

<K 31> —'—

ABS £~ Circular interpolation control using auxiliary
Axis 1, 80000 point designation
Axis 2, 30000 o Axes USed.....ccueerrevneeenesanns Axis 1, Axis 2
Speed 1000 « End point address [Axis 1.......80000
uxiliary .
point 1, 40000 o Axis 2....... 30000
Auxiliary Positioning speed............... 1000
point 2, 50000 | Auxiliary point address Ax!s 1. 40000
Axis 2....... 50000

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9038 ,
o H1 {M2000- Turns ON PC ready.

Ma074 , Turns ON all axes servo start
2 (M20427 . mmand.
4 _xioioo N:“?OM N%I%OOQ hfl?076 [pLs M3t H Turns ON servo program

a1 }No. 31 start command flag
L rser maz HJ (M33) when X000 turns OFF

— ON.
[ svsT Jiz o1 H Servo program No. 31 execu-
tion request.

- [RST M33 1 Turns OFF M33 on comple-
tion of servo program No. 31
CIRCUIT END execution request.

M2074 M33 M2001 M2002
13 H —— ——F——F

7-41
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]
7.7 Circular Interpolation Using Radius Designation

Circular interpolation control by designating the end point and arc radius.
Circular interpolation control using radius designation uses ABScx , ABS ),
ABS<««, and ABSc ) (absolute data method) and INCcx, INC}, INCw«s,
and INC (incremental method) servo instructions.

Items Set by Peripherals

Common Are Parameter Block Others
=
2
s
o
=
5| 2
a| e
E| =
al| &8
Servo Posltioning c’;‘:;:::l:::. E [Z] %
instruction Method Axes s H
= ol 2
o El o
é s K 212
z AR ] eloje|8]| 8| 8| &
x >3 3 ZIE|E| 8| S| 2|
[ 2|l o >| al S|FE|IF|el>|] 8], s
o gl T =35 el 2|l =| sl sl 12|l=s|5]|= 2
- - 2| e E| a —=§22°-E2'"' ®
s 2| E S| = SIS E|S|E|e|S|5|2t¢e 5
> ucpoou“n-—_l....m“n.no_ o
HRHHEHEBEHEEEEE I I
S| 518|531 8|5(5|2(5|512|5(3|2(3|81z2|8]5/38|2
cld|<|8|lal=|°|<|c|8|81&|<|ad|&|R|a|I|a|ld|5]&
ABS %
ABS
OA""data
. |1 ABS <«
ABS ¥ 2 Alo]o|olafa o Alalalalajalalalalajalna
INC
INC O}
Incremental
INC <«
INC >

O : Must be set
A : Set if required
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[Control Details]

Details of control with the servo instructions are shown in the table below.

Servomotor
Instruction Direction of Ma:;‘clzn;:o:::ble Positioning Path

Rotation 9
ABS (X Start Positioning path

Clockwise point 0 < 180°,, End point

Radius R !
INC (X ~ Center point
0°< 9 < 180°
ABS <_o Radlus R \Center polnt
. Start
Counterclockwise point End point

INC A Positioning

path

ABS q

INC (-}

Clockwise

ass Y

INc ¢

Counterclockwise

180° < 8 < 360°

Positioning
path

\\
RadlusR End point
Start point

Start point

Center point

Positioning
path
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Control with ABSCX, ABS¢), ABS<«, and ABSt >
(absolute data method)

(1) Circular interpolation of an arc of the designated radius from the present
stop address (pre-positioning address) to the designated end point
address, using the home position as the reference.

(2) The center of the arc lies at the point of intersection of the designated
radius and the perpendicular bisector of the start point address (present
stop address) to the end point address.

Forward direction Path of circular interpolation

Positioning speed End address (X1, Y1) |

Start Radius (R)

p)?intYaddress N Center of arc
Reverse _ (Xo, Yo) » Forward direction
direction 0

v * I:l indicates set data
Reverse direction

Figure 7.12 Circular Interpolation Control by Absolute Data Method
(3) The setting range for the end point address is 23! to +23'-1.

(4) The maximum arc radius is 232-1.

P I p———

o
T
1
1
'
1
'
F—————t ===/

o3

(=]

Arc center point Radius R

Figure 7.13 Maximum Arc
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Contro!l with INCX | INC( ), INC<«s, and INC >
(incremental method)

(1) Circular interpolation of an arc of the designated radius from the present
stop address (0, 0) to the designated end point address.

(2) The center of the arc lies at the point of intersection of the designated
radius and the perpendicular bisector of the start point address (present
stop address) to the end point address.

Forward direction Path of circular interpolation

| Positioning speed End address

Center or arc

Reverse _ » Forward direction

direction ¢

\J * |:] indicates set data
Reverse direction - i

Figure 7.14 Circular Interpolation Control by Incremental Method

(3) The setting range for the end point address is 281 to 42311,

(4) The maximum arc radius is 232-1.

A | e A "
t
t
0 | Maximum arc
L. P

:
1

2% :
o 2%

Radius R

Arc center point

Figure 7.15 Maximum Arc



7. POSITIONING CONTROL

[Program Example]
This program conducts circular interpolation control using radius designation
under the conditions below.
(1) System configuration
Circular interpolation control of Axis 1 and Axis 2 using radius designa-
tion.

A171SCPU |A1718

ENC

A1S

X10
A172B

L

Positioning start command (X000)
I LI 1 ]
|MR-[]-B| |MH-{]-B| |MR-[]-B| MR-[]-Bl

Fe=S====r====="
1Axis 1 Axis 1Axis Axis
! 1 ! 2 ! 3 4

(2) Positioning details
The positioning by the Axis 1 and Axis 2 servomotors is shown in the
diagram below.

Axis 2 positioning direction
(Forward direction)
4
] Positioning by No. 41
servo program
80000 -~ -~-~-=-->“-----=-==---=-=7 i End point
| (100000, 50000)
[}
300001 - -£ Start point X
! (10000, 30000) !
i :
! ! Axis 1 positioning
(Reverse ' I > directio‘;
direction) o|10000 '\, 100000 (Forward direction)
Home position Radius 8000
(Reverse direction) Arc center point

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number

Item
No. 41
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start

leading edge of X000 (OFF — ON)
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(4) Operation timing
The operation timing for circular interpolation control using radius des-
ignation is shown below.

Servo program No. 41

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag
(M2009) :

Positioning start command (X000)

u_ .

i

SVST instruction

Axis 1 start accept flag (M2001) i t
Axis 2 start accept flag (M2002)

(5) Servo program
The servo program No. 41 for circular interpolation control using radius
designation is shown below.

<K 41> —'—

ABS ~ L———— Circular interpolation control using radius
Axis 1, 100000 designation
Axis 2, 50000 o Axes Used......ccerrrcreeeerannnns Axis 1, Axis 2

Speed 1000 « End point address [Axis 1.....100000
Radius 80000 Axis 2.....50000

Positioning speed

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9|039

o HH (M2000+ Turns ON PC ready.
M9074 Turns ON all axes servo start
1 rd
2 i (M2042)- command.
o PP Yiore Moo M Cpis  war H1 Tums ON servo program
a1 No. 41 start command flag
Y — Iser w4z H ) (M43) when X000 turns OFF

— ON.
Servo program No. 41 execu-
tion request.

- —{RrsT ™43 H . Tums OFF M43 on comple-
tion of servo program No. 41
CIRCUIT END execution request.

M9074 M43 M2001 M2002
1 ————F

ZT

K
{ svsT J142 41

7-47
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. _________________________________________________________________________]
7.8 Circular Interpolation Using Center Point Designation

Circular interpolation control by designating the end point and arc center
point.

Circular interpolation control using center point designation uses ABS~ and
ABS s (absolute data method) and INC~* and INC«ws (incremental method)
servo instructions.

Items Set by Peripherals
Common Arc Parameter Block Others
=
2
=
2
-] @
3} E
sl
g| 3
Number of - o
Servo Positioning 9 »| =
Instruction Method COn:(o.ll:ble E s|©
= o| &
o El e
S 3 ° o E ] § g
x| |22 3 HHHEHERIE:
[ | o S| S|F|F|8|>|a]| 8], ]
m 2| =|3 =l 2|12 =|l<s|2]l=|ls| 5|2 @
= =l 8| e Eja S|l E{E| 8| 8| 2| E| 2 & [
8 El21E 3 > 2|3} E|5|5| 8|52 5
8 g|lslF|le|le|&]le|l=|3ia|ls|s|®?|s]|8| 2%
E s|Eiz| 2| 2|S12| 8|2\ ¢8|s|s|=2|2|s|8|E]¢% 3
Sls|8| 52| 8|E|5|2(5|5/28|8(8|2(/5|8/2|8/5/8!12
el Z|2|8la|l=|2|2|&|8|8|&|<|8|&|2|8|=|a|8|5]a
p—————o—0=" Absolute data
ABS \{
bl 2 Alolo|lo|a]a o|lala|lajalalajalalalalalNe
l-—=—————"o1 Incremental
O : Must be set
A : Set if required
[Control Details]
Details of control with the servo instructions are shown in the table below.
Servomotor Max. Controllable
Instruction Direction of A;x le of Arc Positioning Path
Rotation 9
ABS /X /xosmonlng path
i Start
Clockwise point ¥.0°< 85 180° 3 End point
-2
INC /7% Center point
0°< 0 < 360°

Center point
ABS '« Phakd
Stan - U ~

- ~

Counterclockwise point w End point
INC \l« Positioning path
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Control with ABS7* and ABS\=« (absolute data method)

(1) Circular interpolation of an arc with a radius equivalent to the distance
between the start point and center point, between the present stop
address (pre-positioning address used as the start point address) and
the designated end point address, using the home position as the
reference.

Movement due to circular interpolation
Iad address (X1, Y1) |

A|Positioning speed]

Radius (R)

Forward direction

Start
point
address
(Xo, Yo)

Reverse _
direction 0

-3 » Forward direction

* D indicates set data

¥

Reverse direction

Figure 7.16 Circular Interpolation Control by Absolute Data Method

(2) To conduct positioning control of a full circle, divide the circular interpo-
lation control into two operations.

Forward direction .
A

1st circular interpolation control
/_q P

1st end address, 2nd start address

/,\/2nd circular interpolation control

Reverse _ 1st start address, 2nd end address
direction

Forward direction

A
Reverse direction

Figure 7.17 Positioning Control of a Full Circle

(3) The sse1tting rahge for the end point address and arc center point is 281
to +2°'~-1.

(4) The maximum arc radius is 2311,

23 sz

& N—Maximum arc

2%14

Radius R

4

Arc center point

Figure 7.18 Maximum Arc
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Control with INC/ and INC\:« {(incremental method)

(1) Circular interpolation of an arc from the present stop address (start point
address, 0, 0) with a radius equivalent to the distance between the start
point (0, 0) and center point.

Forwarc}ldirection

Path of circular interpolation (for INC 7~ )

End address

IPositioning speedl

Start
Reverse point

direction ]
T ~[Conter ot arc]

Home position L
" -
Reverse direction |:| indicates set data

Forward direction

Figure 7.19 Circular Interpolation Control by iIncremental Method
(INC =)

(2) To conduct positioning control of a full circle, divide the circular interpo-
lation control into two operations.

Forward direction
A

1st circular interpolation control
/_q P

Center of
circle

2nd circular inter-
0 ’
Reverse _ ‘-/‘\Polatlon control

direction
Home position

» Forward direction

Y

Reverse direction

Figure 7.20 Positioning Control of a Full Circle

(3) The setting range for the center point and travel value to the end point
is 0 to +(231-1).

(4) The maximum arc radius is 2311,
If the designated end point and center point result in a radius greater
than 2311, an error occurs at the start and error code 107 is stored in
the data register.

231 ng ey

*N—Maximum arc

0

2314

Radius R

Arc center point/(

Figure 7.21 Maximum Arc Radius
7-50
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[Program Example]
This program conducts circular interpolation control using center point desig-
nation under the conditions below.
(1) System configuration
Circular interpolation control of Axis 1 and Axis 2 using center point
designation.

A171SCPU |A171S]A1S

ENC| X10
A1728

t

Positioning start command (X000)

f | I | 1
IMR-[]-B' ,MR-[]-BI IMR-[]-BI IMR-[]-BI

Axis[ T TTAxis|  iAxis]  Axis
1 1 ' 2 3 4

(2) Positioning details
The positioning by the Axis 1 and Axis 2 servomotors is shown in the
diagram below.

Axis 2 positioning direction
(Forward direction)
A

Start address

(11459, 30000) Positioning by No. 51 servo program

| End address

__________ | (78541, 30000)
lCenter point addressl

{45000, 20000) Axis 1 positioning direction
(Forward direction)

30000 1---
20000 1---

2 R

0| 11459 45000 78541

(3) Positioning conditions
(a) The positioning conditions are shown below.

Servo Program Number
Item
No. 51
Positioning method Absolute data
Positioning speed 1000

(b) Positioning start..... leading edge of X000 (OFF — ON)
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(4) Operation timing

The operation timing for circular interpolation control using center point

designation is shown below.

\'

Servo program No. 51

PC ready (M2000)

All axes servo start command
(M2042)

All-axis servo start accept flag ;I
(M2009)

Positioning start command (X000)

SVST instruction

Axis 1 start accept flag (M2001)

Axis 2 start accept flag (M2002)

(6) Servo program

The servo program No. 51 for circular interpolation control using center

point designation is shown below.

<K 51> —I—

ABS = Circular interpolation control using center
Axis 1, 78541 point designation
Axis 2, 30000 o AXeS USed...cceeerrernreeneenaenn, Axis 1, Axis 2
gpe?d 1000 l- End point address Axis 1....... 78541
enter -
point 1, 45000 bosition . AX|1s0266....30000
Center ositioning speed...............
point 2, 20000 | Center point address Ax!s Toeens 45000
Axis 2....... 20000

(6) Sequence program

The sequence program which runs the servo program is shown below.

|

Mg039

oMt (M2000
M9074

Amis (M2042)
X000  M9074 M2009 M9078

4 HF i} {1 it {PLs wMs1 H
M51

11 [ [SET M53 H
MO074 M53  M2001 M2002 K

13 Mt |} HF cas [ svsT Ji2 51 1H
3 [RST M53 1H

CIRCUIT END

Turns ON PC ready.

Turns ON all axes servo start
command.

Turns ON servo program

No. 51 start command flag
{M53) when X000 turns OFF
- ON.

Servo program No. 51 execu-
tion request.

Turns OFF M53 on comple-
tion of servo program No. 51
execution request.
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7.9 One-Axis Fixed-Pitch Feed Control

Positioning control to move the axis designated with the sequence program
positioning commands by the designated travel value from the present stop
position.

Fixed-pitch feed control uses the FEED-1 servo instruction.

ltems Set by Petipherals

Common Arc Parameter Block Others
=
°
s
o
[-3
| @
2| =
Sls
o -
) 3
Servo Posltioning c’:‘:":::l:::‘ E 7] g
Instruction Method Axes s HE
= o 8
K] El o
] - [3 -]
o 3 - o e
2 g3 s elejel 8| 8|88
¥ >l a s S|E|E|8| S| 2]
- | o >| € glF|F|le|>ia]| 8] o )
o sl 2| ® £l=|=ls|s|2|%|s|&|=s g
- = 2| e E| a Ele|Elele|alE|le|%lE ]
® 5 ol E S| = ol S| EjgiglelsS|$|e]x =
- - o o ] L] (. - © a o
HRHHEBRBEEHAHHHHBEBEHEHEIEE
— - [ - - -
TAHHEHEHHHBEHEHHEEHBEEHEHE
gl 3| 2|8|E8|=|2j<|c|8|8|&|<|al&|2|a|T|w|{d]|a|a
Incremental 1 Aloflofo]|a]a Alaflalalala Alafalfok

O : Must be set
A : Set if required

[Control Details]

(1) Positioning control through the designated travel value from the present
stop position (0).

(2) The travel direction is designated by the sign of the travel value, as
follows:
e Positive travel value .... forward direction (increased address)
¢ Negative travel value ... reverse direction (decreased address)

[ Positioning direction]|
\'

Fixed-pitch feed using
FEED-1 instruction

Commanded speedl -------

/— Present stop position

Reverse { Forward
direction l direction
)

Travel direction for Travel direction for
negative sign positive sign DSFRP

Instruction ™ jpqicates set data

Travel value

[N SN,

Figure 7.22 One-Axis Fixed-Pitch Feed Control

POlNTl

Do not set the travel value to zero for fixed-pitch feed control.
If the travel value is set to zero, fixed-pitch feed ends with no feed taking
place.
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[Program Example]
This program conducts repeated 1-axis fixed-pitch feed control under the
conditions below.

(1) System configuration
Fixed-pitch feed control of Axis 4.

A171SCPU |A171S]A1S

ENC} X10
A172B

t———Start command (X000)

| | 1 ] l |
MH[]B MH[]B MH[] MR- }-

Axw& Axns% Axla& -'R;f@gni
L}
[}

(2) Fixed-pitch feed control conditions
(a) The positioning conditions are shown below.

Item ‘ Setting
Servo program humber No. 300
Controlled axis Axis 4
Control speed 10000
Travel value 100000
(b) Fixed-pitch feed control start command ........ leading edge of X000
(OFF — ON)
(c) Fixed-pitch feed control end command ......... leading edge of X001
(OFF — ON)

(3) Operation timing
The operation timing for fixed-pitch feed control is shown below.

Servo program No. 300

N

T

lea

1 second|

1 second

PC ready (M2000)

All axes servo start command (M2042)
)

All-axis servo start accept flag (M2009

Start command (X000)

B o 2y R PRI g EEpp—

SVST instruction

X
jp:em

Axis 4 start accept flag (M2004)
End command (X001) : HE 1 f |
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(4) Servo program
The servo program No. 300 for fixed-pitch feed control is shown below.

<K 300> —I—

FEED-1 L——— 1-axis fixed-pitch feed control
Axis 4, 800001—_[* Axis used.......ccceeunnne Axis 4
Speed 10000 ‘—l_ Travel value............. 80000
Dwell 1000 "_l_ Commanded speed... 10000

Dwell.....ccoervivnnnnnne. 1000

(6) Sequence program example
The sequence program which runs the servo program is shown below.

M8039 ,
oH— {M2000H  Turns ON PC ready.
M2074
2 Hit (M2042- Turns ON all axes servo start
command.
o P tport wzooo o cous wooo 3| | Tums ON servo program
M30 i No. 300 start command flag
uH Q [seT  wmooi HJ (M301) when X000 tumns
OFF — ON.
.  MoT4 Moot M2ood [svsT 44 40 3 Servo program No. 300 exe-
cution request.
X001
23 [ {RST M3o1 H Tums OFF M301 on comple-
. tion of servo program No.
CIRCUIT END 300 execution request.
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7.10 Fixed-Pitch Feed Control Using Two-Axis Linear Interpolation

Fixed-pitch feed control using 2-axis linear interpolation from the present stop

posit

ion with the two axes designated in the sequence program positioning

commands.
Fixed-pitch feed control using two-axis linear interpolation uses the FEED-2
servo instruction. '

items Set by Peripherals
Common Are Parameter Block Others

=
2
s
[-]
o
-| 8
il =
E|
gl 3
o
Servo Positioning c’;':"::_g;:::o E 7} 5
- =
Instruction Method Axes S s| o
= o 2
o Ej e
o - [ o
. ] ]
2 % % s o| @ o & H ] &
¥ >l 2 3 s(B8|8lsl3|e|¢=
8 9| o >| = Slr|kF|2]|>|a] e} o °
@ gl =13 gl=l=|s[s|2|2|s5|&|% g
o 12| e Efa S|l El 2| 2|l=|El2|¥| = s
® s o £ - ol 3| Els| & o|l S|l e|x £
- [ - -4 > [ ot - - - - - = 1)
s gl glF|gials|e|ls|s|nlsls|2(e|s]lS|2ls e
El .| & =[3| iS22 8|&|%|s|s|2|3|e]|5{8|«]%
E|le2|o|E|S|S] 8 x| S| E|E|elololB|lE|loje|lalc|i]|e
[ 5 g| o| 2 ol Sl sg| os| 9|l aloc|l el e| ol @} = s« | 8| a
a |]Oja|EF|jr|<|lax|jO| O]l ojc| |0 <|n]OC|a]on
Incremental 2 Alo|lo|ola]a Alalatatalala Alalalok
_—

O : Must be set
A : Set if required

[Control Details]
(1)

(2)

Positioning control from the present stop position (0) to the position
which is the resultant of the designated travel directions and travel
values of the respective axes.

The travel direction is designated by the sign of the travel value, as
follows:

¢ Positive travel value .... forward direction (increased address)

¢ Negative travel value ... reverse direction (decreased address)

[[ Posttioning direction|j

Forward direction

Operation timing

Fixed-pltch feed using
FEED-2 instruction

v
| Commanded speed || ———————

Reverse _

]

]

)

|

i

Y-axis 1
travel value /<f\T | Commanded speed | i

. Forward

e
direction 0 IX-axIs travel value

Reverse direction
Present stop position

" direction

PP —

DSFRP
instruction

M I:!Indlcates set data

Figure 7.23 Fixed-Pitch Feed Control Using Two-Axis Linear Interpolation
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POINTI

(1) Do not set the travel value to zero for fixed-pitch feed control.
The following results if the travel value is set to zero:
(a) If both axes are set to zero, the fixed-pitch feed ends with no
feed taking place.
(b) If the travel value is set to zero for one axis only, fixed-pitch
feed control will not occur at the normal positioning speed for
the axis set to a non-zero travel value. '

[Program Example]
This program conducts fixed-pitch feed control using 2-axis linear interpola-
tion under the conditions below.
(1) System configuration

Fixed-pitch feed control using 2-axis linear interpolation of Axis 2 and
Axis 3.

A171SCPU |A1718/A1S
ENC| X10
A172B

1— Start command (X000)

C 1
‘MFI-[]-BI IMH-[]-B| |MR-[]-B| |MH-[]-B|

Axis 1 :Axis

...............

(2) Positioning conditions
The fixed-pitch feed control conditions are shown below.

Item Setting
Servo program number No. 310
Positioning speed 10000
Controlled axis Axis 2 Axis 3
Travel value 500000 | 300000
(a) Fixed-pitch feed control start-command ........ leading edge of X000

(OFF - ON)
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(3) Operation timing
The operation timing for fixed-pitch feed control using two-axis linear
interpolation is shown below.

v Servo program No. 310
'

10000 f - - -- - /—\

S

Y
~

PC ready (M2000)

1
All axes servo start command (M2042) j

All-axis servo start accept flag (M2009)

Start command (X000) _fzm

SVST instruction

Axis 2 start accept flag (M2002)

Axis 3 start accept flag (M2003)

(4) Servo program
The servo program No. 310 for fixed-pitch feed control using two-axis
linear interpolation is shown below.

FEED-2 —— Fixed-pitch feed control using 2-axis linear
Axis 2, 500000 interpolation
Axis 3, 300000 o AXis Used....cceeeerernnn. Axis 2, Axis 3
Speed 10000 Axis 2... 500000
¢ Travel value............. [Axis a... 300000

Positioning speed..... 10000

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9038 .
o[tk (20001 Turns ON PC ready.

M9074 '
2 |- — (mzo4z4 Tums ON all axes servo start

command.
000  M9074 M2008 M9076

4 —)|(! i} i} i} [PLs M3i0 4 Turns ON servo program

MB310 No. 310 start command flag
I i IseT  mat1 HJ (M311) when X000 turns

M9074 M311  M2002 M2003 OFF - ON.

K -

13 1 H—F [svsT Jass 310 1 Servoprogram No. 310 exe

cution request.

[RsT M311 1§ Turns OFF M311 on comple-
tion of servo program No.
GIRCUIT END 310 execution request.
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7.11 Fixed-Pitch Feed Control Using Three-Axis Linear Interpolation

Fixed-pitch feed control using 3-axis linear interpolation from the present stop
position with the three axes designated in the sequence program positioning
commands.

Fixed-pitch feed control using three-axis linear interpolation uses the FEED-3
servo instruction.

Items Set by Peripherals .
Common Arc Parameter Biock Others
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8 S|l o >| e Slr|lFlel>|a]l 8] o e
@ il |3 Elz|=|5l5|S1E|s5|als H
= | 8] e Ela Ele|Eleie|l=|E|2|%|®E €
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cli| 2|8 |a|=|2|2|2j8|8|a|<|d|E|2|a|<|w|S|B|a
Incremental 3 Alojolofafa Alalalalalaja Alalalox
==

O : Must be set
A : Set if required

[Control Details]
M

)

Positioning control from the present stop position (0) to the position
which is the resultant of the designated travel directions and travel
values of the respective axes.

The travel direction is designated by the sign of the travel value, as
follows:

» Positive travel value .... forward direction (increased address)

e Negative travel value ... reverse direction (decreased address)

" Positioning direction "

Forward direction

~

Operatlon timing

V'
Fixed-pltch feed using
FEED-3 instruction

Commanded I Commanded speed I """"

speed

Forward i
direction

Z-axis
travel value

[ Y-axis travel vaiue I

Forward

Reverse Elrectlon

DSFRP
v \:\L instruction
Reverse direction X-axls travel value l *[ Jindicates set data

Reverse direction

emmm—mem-—-

" direction

Figure 7.24 Fixed-Pitch Feed Control Using Three-Axis Linear Interpolation
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POINTl

(1) Do not set the travel value to zero for fixed-pitch feed control. The
following results if the travel value is set to zero:
(a) If all three axes are set to zero, the fixed-pitch feed ends with
no feed taking place.
(b) If the travel value is set to zero for any of the three axes,
fixed-pitch feed control will not occur at the normal positioning
speed for the axis or axes set to a hon-zero travel value.

[Program Example]
This program conducts fixed-pitch feed control using 3-axis linear interpola-
tion under the conditions below.
(1) System configuration

Fixed-pitch feed control using 3-axis linear interpolation of Axis, 1, Axis
2, and Axis 3.

A1718SCPU [A171S|A1S

ENC| X10
A172B

T—Start command (X000)

[ 1 f ] f ]
MR-[ ]-BI MR-[ ]-Bl MR-[])-Bf MR- [] B

iAxis [~ Axis "'TA')GE "".Axn l
1 1

| (2

1 1

........ a.......-..-- PO

(2) System configuration
(a) The positioning conditions are shown below.

Iltem Setting
Servo program number No. 320
Positioning speed 1000
Controlled axes Axis 1]Axis 2|Axis 3
Travel value 50000{40000(30000
(b) Fixed-pitch feed control start command ........ leading edge of X000

(OFF 5 ON)
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(3) Operation timing
The operation timing for fixed-pitch feed control using three-axis linear
interpolation is shown below.

v Servo program No. 320 .
1000 f -------- —L . N
| ! : f \ t

PC ready (M2000) ] E ‘ I I
All axes servo start command (M2042) ' ' ' '
All-axis servo start accept flag (M2009) : ' ' '
Start command (X000) 4 ; |_;_f , i
SVST instruction : : aRl . i
Axis 1 start accept flag (M2001) | ' I !_
Axis 2 start accept flag (M2002) [_
Axis 3 start accept flag (M2003) | I |_

(4) Servo program
The servo program No. 320 for fixed-pitch feed control using three-axis
linear interpolation is shown below.

<K 320> -—-i-—

EEED-3 ——— Fixed-pitch feed control using 3-axis linear
Axis 1, 50000 interpolation
Axis 2, 40000 "_L o AXiS USEd.....ccccrrunnen. Axis 1, Axis 2, Axis 3
Axis 3, 30000 Axis 1... 50000
Speed 1000 « Positioning address | Axis 2... 40000
Axis 3... 30000

Positioning speed..... 10000

(5) Sequence program The sequence program which runs the servo
program is shown below.

Mo039 .
o {M2000  Turns ON PC ready.
2 e 2042y Turns ON all axes servo start
command.
X000 M9074 M2009 M9076
4 —— —— —}

{PLs M320 H Turns ON servo program
}No. 320 start command flag

11 _’|v13}20 [SET  wM321 H ) (M321) when X000 turns
M9074 M321  M2001 M2002 M2003 K OFF - ON.
13 -4 M [svsT 1203 520 }{ Servoprogram No. 320 exe-

cution request.

r {RST  M821 H Turns OFF M321 on comple-
tion of servo program No.
CIRCUIT END 320 execution request.
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7.12 Speed Control (I)

(1) Speed control of the axes designated in the sequence program
positioning commands.

2) Control includes positioning loops for control of servo amplifiers.

(3) Speed control (I) uses the VF (forward) and VR (reverse) servo
instructions.

Items Set by Peripherals
Common Arc Parameter Block Others
[
K]
K
°
a
HE
El =
al| &
o 3
Servo Positioning CT::::TI'.::. 2 | L
Instruction Method Axes < 519
c o| &
] £l o
¢ 3 3 2| 2
Sl o e
F4 °® @ @ -]
™ S| e 2 HEIE 2lzalgl =
[ - o (d sl =] = o - = -
o | @ > g SiFlF|a|>|a] 2] o °
o E 3 =|93 gl=l=]sls|O|=|ls|&]|= 2
5 5| g E|la E(s|El8iI8|e|E| 2 ] s
£ 2] & = S(a|Els|%|e|3|%|2e|¢x 5
s slesiF|gle|ls|als|s|lale|s|2(ec|s|8|8]|s
E el El=|ZS|a|l=123lg|l=Z|128]slslz2zlz2l3s| S el ® ]
HAHHHEHEHHEHHEHHEHHEHEE
S| 2[8]28|=[cS|2|2|8|8|&|¢|8|&|2|8|<|ald|@|a
IVF I
-—_ 1 Al oO o A A|lA|A|A}JA|A A|l A}l A|CK
_

O : Must be set
A : Set if required

[Control Details]

(1) Controls the axis at the designated speed between the start of
servomotor operation and the input of the stop command.
s VF ..... movement in forward direction
¢ VR .... movement in reverse direction

(2) The present value does not change at zero.

v

Stop command
received

X

Set speed

Figure 7.25 Speed Control (l)
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[Cautions]

(3) Stop commands and stop processing

The stop commands and stop processing for speed control are listed in

Figure 7.1.

Figure 7.1 Stop Commands and Stop Processing

Stop Stopped '
Stop Command Condition Axis Stop Processing
Deceleration stop according to the
: deceleration time on STOP input
External STOP signal designated in the parameter block or by a
servo instruction.
Stop command OFF —s ON |Designa- |peceleration stop according to the
(M1800+20n/Yno0/ ted axis |deceleration time designated in the
M3200+20n) parameter block or by a servo instruction.
Rapid stop command* Deceleration stop according to the rapid
(M1801+20n/Yn1/ stop deceleration time designated in the
M3201+20n) parameter block or by a servo instruction.
Emergency stop from Deceleration stop according to the rapid
peripheral device* Key input All axes |stop deceleration time designated in the
(test mode) parameter block or by a servo instruction.
i\'/‘a;uee:‘tjored Desiana- Decseleration stop accofding to the
Speed changed to 0 chaz o ted agxi s deceleration time designated in the
regis?er parameter block or by a servo instruction.

POINTI

*:The rapid stop command and emergency stop from a peripheral
device are valid during deceleration due to input of an external STOP
signal or the stop command (M1800+20n/Yn0/M3200+20n), and
processing according to the rapid stop deceleration time parameter
starts at the time the stop condition occurs.

Operating speed

e i

?

Speed limit value

v
A}
|

1
[}
[

:\}V STOP signal or stop command
i—X! from externai source
)

Rapid stop command or emergency stop
signal from peripheral device

(1) After running speed control using the absolute data system, the feed
present value cannot be set to zero by the following operations:

» Reset with the RUN key

¢ Turning on the servo power supply (OFF — ON)

(2) The dwell time cannot be set.
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[Program Example]
This program conducts speed control (I) under the conditions below.

(1) System configuration
Speed control (1) of Axis 1.

A171SCPU |A171S|A1S

ENC| X10
A172B

t——Start/stop command (X000)

| | 1 | 1
MR-[]-BI MR[]B MR[]B MR[]B

fA'x_ls'"" gﬂ) Axis 305 Axns%ﬁ)

(2) Speed control (I} conditions
"(a) The speed control (I) conditions are shown below.

Item Setting
Servo program number No. 91
Controlled axis Axis 1
Control speed 3000
Rotation direction Forward

(b) Speed control (I) start command ...leading edge of X000
(OFF — ON)

(c) Speed control (I) stop command ...trailing edge of X000 (ON — OFF)

(3) Operation timing
The operation timing for speed control (I) is shown below.

Speed control by servo

"
program No. 91
30000 _____ 4 - Stop

\ command
'\ received

PC ready (M2000)

All axes servo start command (M2042)

All-axis servo start accept flag (M2009)

Start command (X000)

SVST instruction ' lj H
Axis 1 start accept flag (M2001) | \: 2
Stop command (M1800)

Py SIOEpEY NP JEpRpIpS MIPU N ——

LﬁLLLL.__
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(4) Servo program

The servo program No. 91 for speed control () is shown below.

<K 91> —i—‘

VF . Speed control (I) (Forward)
Axis 1, Axis used ............... Axis 1
Speed 3000 [— Positioning speed ...3000

(5) Sequence program

The sequence program which runs the servo program is shown below.

M9039
-

{M2000 )

M9074
=1

——(M2042)

X000 M9074 M2009
| ) Iy

M9076
I} {PLs M91 H

{PLF  M94 H

M9t

14 1 {SET Mo3 1
M9074 M93  M2001 K

16 ('t i+ -H { svsT Ji 91 H
L [RST M93 H
Mo4

27 H {SET M1800 H
M2001 M1800

29 | ]} {RST  M1800 H

CIRCUIT END

Turns ON PC ready.

Turns ON all axes servo start command.

Detects leading edge of X000
(OFF — ON)

Detects trailing edge of X000
(ON — OFF)

Turns ON servo program No. 91 start

command flag (M93) when X000 turns
OFF — ON.

Servo program No. 81 execution re-
quest.

Turns OFF M93 on completion of servo
program No. 81 execution request.

Turns ON stop command flag (M1800) at
trailing edge of X000. stops.

Turns OFF stop command flag (M1800}
when Axis 1 stops.
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7.13 Speed Control (1l)

(1) Speed control of the axes designated in the sequence program
positioning commands.

(2) Control does not include positioning loops for control of servo amplifiers.
Use stopper control to prevent errors becoming excessive.

(3) Speed control (ll) uses the VVF (forward) and VVR (reverse) servo
instructions.

Items Set by Peripherals

Common Arc Parameter Block Others
=
°
s
°
3
-
a| g
S| =
g 3
Servo Positioning c':l:::gl.ll;::e g » g
Instruction Method Ax e st 2
es 5
= o| &
IR
o -
o E] [ o £
z 5| 8 - ol el e| 8] 8] & 2
¥ 212 8 S|1E|E|81s|&|%
3 T|o >| ¢ S|F|F|8l>|a]| s8], g
o z2l © =19 ei=l=]|58|s Ol =| e Gl = 2
~l 8! e E|a =] € el e|lalE| S ] ]
5 s vl E 5 S|SIE| =S| =] 0 S|zl el r
% 5|8l ]2l el SISl 8l St a|lolSlalel. o
£ BRI IHEIEIEIR IR IR I IR IR I R 3
Sl%| 85|85 5(/315|5(218|8|2|5(/38(2|8(5/5|32
f|l2|2|8|al=|2la|lc{d8|8|alc|{al&|2|d|Z|wld|a|a
I VVF l
—_ 1 A o] (o] A A A A A A A A A A A | OK

VVR

O : Must be set
A : Set if required
[Control Details]

(1) Controls the axis at the designated speed between the start of
servomotor operation and the input of the stop command.

¢ VVF ..... movement in forward direction
e VVR ..... movement in reverse direction

(2) The present value or deviation counter do not change at zero.

(3) When the setting for "torque" is set in a servo program and an indirect
designation is made, the torque limit value can be changed during
operation by changing the value of the indirect device.

(4) The stop command and stop processing are the same as for speed
controi(l).

[Cautions]
(1) After running speed control using the absolute data system, the feed
present value cannot be set to zero by resetting with the RUN key.

(2) The dwell time cannot be set.

(3) Cannot be used with respect to MR-J-B axes.
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[Program Example]

This program conducts speed control (lI) under the conditions below.
(1) System configuration
Speed control (Il) of Axis 3.

A171SCPU [a171S[AlS

ENC| X10
A172B

L Start/stop command (X000)

H | ! ] I 1
MR-H-B| |MR-H-B| [MR-H-B| [M|
MR-J-B| |MR-J-B| [MR-J-B| [M

-H-B
-J-B

(2) Speed control (II) conditions
(a) The speed control (II) conditions are shown below.

Item Setting
Servo program humber No. 65
Controlled axis Axis 3
Control speed 4000
Rotation direction Forward

(b) Speed control (1) start command ...leading edge of X000
(OFF —» ON)

(c) Speed control (II) stop command ...trailing edge of X000
(ON —» OFF)

(3) Operation timing
The operation timing for speed control (I1) is shown below.

Speed control by servo

\ Y program No. 55 Stop
40000 - ____ ./ command
/ \ received

t

PC ready (M2000)

_ :
All axes servo start command (M2042) j‘ E

All-axis servo start accept flag (M2009)

Start command (X000) fzm i

SVST instruction

J

Axis 3 start accept flag (M2003) :
Stop command (M1840)

.
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(4) Servo program

The servo program No. 55 for speed control (I) is shown below.

<K 55> —f—
VVF
Axis 3,
Speed 4000

Axis used

. Speed control (1) Forward

Axis 3 Positioning speed ...4000

(5) Sequence program
The sequence program which runs the servo program is shown below.

0 M9:039

{M2000 )

9074

2 [
X000 MO74 MR009  M9076

4 -1 1 it [PLS
- [ PLF
M55

14 = F {SET
M9074 M57  M2003 r

16 [t 1} H { svsT J3
- [RST
M58

27 H! {SET
M2003 M1840

29 H+ { t {RsT

CIRCUIT END

(M2042)-
M55
M58

K
55

H
H
mMs7 H
H
M57
M1840 H

M1840 H

Turns ON PC ready.

Turns ON all axes servo start command.

Detects leading edge of X000
(OFF — ON)

Detects trailing edge of X000
{ON — OFF)

Turns ON servo program No. 55 start
command flag (M57) when X000 turns
OFF — ON.

Servo program No. 55 execution re-
quest.

Turns OFF M57 on completion of servo
program No. 55 execution request.

Turns ON stop command flag (M1840) at
trailing edge of X000.

Turns OFF stop command flag (M1840)
when Axis 3 stops.
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7.14 Speed/Position Switching Control

7.14.1 Starting speed/position switching control

Speed/position switching control of the axes designated in the sequence
program positioning commands.
Speed/position switching control uses the VPF (forward), VPR (reverse), and

VP

START (restart) servo instructions.

items Set by Peripherals
Common Arc Paramter Block Others
A mers |

[Control Details]

(1)

)
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8
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5
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] =
Number of ° 218
Servo Positioning Controliable £ (] 5
— =
Instruction Method Axes B el o
[ ol 8
° 2 El o
- e O
- 3 [ al e
2 1% 3 el el el 8| 8| 8] &
¥ > & il 21 E|E| 8|5l e].
o e| o >| e S|liE|i-|e|l>tia] o] o g
E £l 2 £l s Elg|=z|5|5|5|E|5|d|% 5
5 Eug Efln s|S|E[S|2| 81| 2| e| & 2
- E] = -~ 2 a Sle|lelzl <] 8|3 o
® “.._ooninh__l..-.m‘ | 9|
HAHHEHEPEEEEHHER IR
S|2|3|6|8|8|E|5(3|5|5|2|8(s[=|5|8|2|3|s|[5;¢
c|lad|<|o|a|l=|Rr|<|x|ojole|l<|o|lx|~rjo|<]|nv]jo]|®]|a
VPF
Incremental 1 Alo|lojolalala AlAjAbA|Aa]aA AlA]aA|oOK
VPR
_
O : Must be set
A : Set if required

The servomotor starts under speed control, but on input of the external

CHANGE signal the control changes from speed control to position

control and the axis is positioned by the designated travel value.

e VPF ... movement in forward direction (direction in which addresses
increase)

¢ VPR ... movement in reverse direction (direction in which addresses
decrease)

The external CHANGE signal is only valid when M1805+20n (Speed/
position switching enable signal) is ON. If M1805+20n turns ON after
the CHANGE signal turns ON, no speed/position switching occurs and
speed control is continued.

v Set travel value

_.__—_’t

| Speed control | : | Position controll

|<—— CHANGE signal valid *1 ,
ON !
Speed/position Mi180s OFF ! .

switching enable signal _ogn i

T
|
1
e
|
|
'
'
[}

[}
|
I
External CHANGE input* . T_l
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*:1) When using A171SCPU, the external CHANGE signal is an external input to the
A171SENC DOG/CHENGE terminal. When *normally open contact input" is set in the
system settings, CHANGE input occurs when the DOG/CHANGE signhal comes ON, and
when "normally closed contact input® is set, CHANGE input occurs when the
DOG/CHANGE signal goes OFF. (See the A171SCPU Motion Controller User's Manual
(1B-87276) for details.)

2) When using A273UHCPU (8/32-axis specification), the external CHANGE signal is an

external input to the A278LX CHANGE terminal. (See the A273UHCPU (8/32-axis speci-
fication) Motion Controller User's Manual (1B-67262) for details.)

(3) Feed present value processing
The feed present value is determined in one of the following two ways
according to the ON/OFF status of M1812+20n (feed present value
update request command) when speed/position switching control is
started.
(a) M1812+20n...... * The feed present value is cleared to zero at the
OFF start of speed/position switching control.
¢ The feed present value is updated from the start
of control (speed control).
¢ The feed present value after control is stopped
is as follows:

Feed present Travel value Travel value
value after |=| under speed |4| under position

stopping oontrol control

(b) M1812+20n...... ¢ The feed present value is not cleared at start of
speed/position switching control.
¢ The feed present value is updated from the start
of control (speed control).
e The axis makes a deceleration stop if the feed
present value exceeds the stroke limit.

¢ The feed present value after control is stopped
is as follows:

Feed present Address Travel value Travel value
value after |=| before speed |+| under speed |+4| under position

stopping oontrol control control

[M1812+20n OFF] [M1812+20n ON]
CHANGE input CHANGE input

v .
1
t
' \
]
Speed control |Position contnﬂl Speed controL Positlon control
Feed Feed r

T
present ¢ Xo present vy —> !
value . y value . >

R4 A g
Feed present value updated Feed present value updated

'
1
]
i > Feed present value cleared — Feed present value held
:
[}
)

—— o e

ON

OFF

M1812420n M1812+20n 2EF
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POINTI

If control is started by turning M1812+20n/YnC/M3212+20n ON, leave
M1812+20n/YnC/M3212420n ON until positioning control is completed.
The feed present value cannot be guaranteed if M1812+20n /YnC/
M3212+20n is turned OFF during control.

(4) Changing travel value during speed control
After speed/position switching control is started, the travel value for
position control can be changed while speed control is in progress.
Follow the procedure described below to change the travel value.
(a) Indirectly designate the travel value in the servo program using the
2-word data registers shown in the table below.

<A171SCPU>
Data Reglster Data Registers to Change Travel Value
Axis No. Number for Indirect -

Deslgnation Most-Significant Data Least SDIagtr;lflcant

1 D816 D816 D815

2 D835 D836 D835

3 D8ss D856 D855

4 D875 D876 D875

* See Sections 3.4 for the data register numbers used in indirect
designation of travel values with A273UHCPU (8/32-axis
specification).

--- Example -===--------=-s--osssossmsooooosssmsssooosmmessomoomooes
The following servo program moves Axis 4 in the forward direction at
speed 50000 under speed control and after the external CHANGE signal
turns ON, it executes position control for the travel value designated in
registers D875 and D876.

<K 11> —f—
VPF L Indicates indirect designation of travel value
Speed 50000

"
1
1
]
]
]
]
]
1
1
1
1
]
]
]
]
1
1
: 1
H Axis 4, D 875
]
]
]
]
1
1
1
1
1
1
1
'
)
]
]
1
1
]
1
t
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(b) The sequence program sets the travel value in the travel value
change data register while speed control is in progress. When the
external CHANGE signal turns ON, the contents of the travel value
change data register are set as the travel value.

\")
Speed control I Position control |
I t
J—
Travel value :
change possible |
CHANGE signal input from  OFF ]
external source ,L
Travel value change data Pi X P2 |v X Pa
register 3
P2 Is set as the travel value

(5) Travel value area after near-zero point dog turns ON
The travel value since the position mode was selected by the external
CHANGE signal is stored in the travel value area (see section 3.4.1)
when the near-zero point dog turns ON.

[Cautions]
(1) Items checked when the external CHANGE signal turns ON
Speed control switches to position control when the External CHANGE
signal turns ON if the following conditions are met:
o The start accept flag (M2001+1) is ON.
* Speed control is in progress after start of speed/position switching
control.
* Speed/position switching enable signal (M1805+20n) is ON.

(2) To omit speed control
Position control only is executed if M1805+20n and the CHANGE signal
are ON when control starts. The speed control signal (M1604+20n) does
not turn ON.

Position control only if M1805+20n
v and CHANGE are ON at start

r/

Speed/position switching flag
(M1805+20n)

Speed/position switching sig-
nal (CHANGE)

SVST instruction

Speed control in progress
(M1604+20n)

Speed/position switching
latch (M1605+20n)
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(3) If travel value under position control is less than deceleration distance

(a) If the position control travel value is less than the deceleration

distance at the controlled speed, deceleration processing starts
immediately when CHANGE is input.

(b) The difference between travel value for the deceleration stop and
position control is the overrun. If an overrun occurs, the error
detection signal (M1607+20n) turns ON and error code 209 is stored
in the data register.

(c) The positioning completed signal (M1601+20n) does not turn ON.

A/ Travel value under
position control

Overrun
£ § » t

Speed/position switching en- | ON;
able signal (M1805+20n) OFF
Speed/position switching input ON )
(CHANGE) OFF
40N
Error detection (M1607+20n) OFF
Positioning completed signal
{(M1601+20n)

(4) Stoke limit check
No stroke limit range check is made during the speed mode. If the travel
value exceeds the stroke limit range, a minor error (error code: 210)
occurs when position mode is selected, and a deceleration stop occurs.

(5) Switching time from speed control to position control
Switching from speed control to position control takes 1 ms after the
external CHANGE signal turns ON.

[Program Example]

This program executes speed/position switching control under the conditions
below.
(1) System configuration Speed/position switching control of Axis 4.

AI718CPU [A171S|A1S

ENC| X10
A172B

L Start command (X000)
CHANGE signal

1
MR- ]-B| |MH-[ ]-B|

I ]
|MR-[ ]-Bl IMR-[ ]-B|

Axis 1 Axis 2 Axis 3 {Axis T
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(2) Positioning conditions
(a) The positioning conditions are shown below.
Item Setting
Servo program number No. 101
Controlled axis Axis 4
Positioning control
travel value 40000
Commanded speed 1000
(b) Positioning start command ................... leading edge of X000
(OFF —» ON)
(c) Speed/position switching enable flag ....M1865
(3) Operation timing

The operation timing for speed/position switching control is shown

below.

PC ready (M2000)

All axes servo start command (M2042)
All-axis servo start accept flag (M2009)
Start command (X000}

SVST instruction

Axis 4 start accept flag (M2004)

Speed/position switching enable flag
(M1865)

CHANGE (external input)

I Speed control

Servo program No. 101~ P77 ... Position control
L % / % y t

i

pry
S PP RN qpp N

>

'
'
1
1
|
1
'
'
'
'
'
T
1
|
T
(
t
!
'
'
|

N

Speed/position switching latch (M1668) S| n g

(4) Servo program

The servo program No. 101 for speed/position switching control is shown

below.

<K 101> -—1——

VPF
Axis 4, 40000
Speed 1000
Dwell 1000

—— Speed/position switching control

o Axis used .........cc.c... Axis 4
‘_‘L—o Travel value ............ 40000
’_l__ Speed ..cocceueeereceenees 1000

Dwell ....ccevervrinnnnnne 1000
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(6) Sequence program

The sequence program which runs the servo program is shown below.

Mg039

0t {M2000)
M9074

2t (M2042)
X0000 M9074 M2009 M9076

41} i } 1} it {PLS M101 H
F —[SET  M1866
M104

12 1} —{SET M102 1

K

14 {M7074_Mi02  M2004 [SVST J4 101 H
L [RST M102 H
M1665

25 [} [PLF  M103

03
20 |41 [RST  M1866H
CIRCUIT END

}

Turns ON PC ready.

Turns ON all axes servo start command.

Detects leading edge of X000
(OFF — ON})

Turns ON speed/position switching en-
able flag (M1865).

Turns ON servo program No., 101 start
command flag (M102) at X000 leading
edge.

Servo program No. 101 execution re-
quest,

Turns OFF M102 on completion of servo
program No. 101 execution request.

Turns OFF speed/position switching en-
able flag (M1865) on speed/position
switching signal (CHANGE) input.




7. POSITIONING CONTROL

L _______________________________________________ |
7.14.2 Restarting speed/position switching control

Restarting (continuing) speed/position switching control after a stop due to a
stop command. Control is restarted using the VPSTART servo instruction.

items Set by Peripherais

Common Arc Paramter Block Others
=
2
=
[-]
e
Z|2
£ -
al &
o =
Servo Positioning c’i:’:::;:::. H » :_,-3
Instruction Method Axes I | =
c ol 8
-} El e
G s 5 22
z {9 s ol ol 0| 8| 2| 8| &
¥ 212 3 SIE|E|ls|2|8|¢
8 |l o >| g Slr|rl8|l>|al 8| o o
@ K] 1 HEREIHEHREHEEE g
-~ 9] e E| a =|E S|l e| | Ej 8 o ]
5 s s| g = ol S| E|l=|=2|lelS|=|elcx £
K] c| E 3| » cl2|S5|s| 8|22 2 s
3 2lslFrlelalS| ol SIE|ldig| S| 2afe]| =
E stE|l=|38l312|5| 8|21zl 2|2([=|2|2]| 8! 9
HAHHHEHEHHERHE EHHEHEBE
E12|3|8|8l=|c|3|&|8|8|&|2|8|&|cld|l3|a|d8|5|a
VPSTART [o] A| A

O : Must be set
A : Set if required

[Control Details]

(1) Speed/position switching control is continued after it was stopped due
to a stop command.

(2) Restarting using VPSTART is valid whether the stop occurred during
speed control or position control.

(a) If the stop occurred during speed control, then speed control
continues and switches to position control when the CHANGE signal
turns ON.

The control conditionsafter restarting are the same as
the previous speed/position switching control conditions
See 7.14.1 “Starting Speed /Position Switcing Control.

Operation speed Stop command received CHANGE signal ON

Speed/position Set travel value

sw ['] f/ Restart
control start

e Stop Stop
| t

Les- N
r Speed control Speed control Position control

X :
SVST instruction g KI :
] (] ]
N ] ]
VPF/VPR instruction / ! :
: (‘H :
VPSTART ) !
ON .

M18mb5 OFF |

Figure 7.26 Restarting During Speed Control
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(b) If the stop occurred during position control, then position control
continues until the positioning reaches the set travel value.
The travel value after the restart is calculated as follows:

Travel value
| Settravel Travel value be-
[ afte(rr:ze)star( :|_|: value (P) ]+[ fore stop (P1) :I

\Y) Stop command P1: Travel value before stop
Operation speed CHANGE signal ON reczived P2: Travel value after restart

l Restart
Speed/position switching
control start 2 P1 Stop p2
t
™ ol — “
o b i {

' Speed control Position control 1 Position control
SVST instruction |—| |_1
i |
]
VPF/VPR instruction X
1

VPSTART &m

M18m5 OFF

Figure 7.27 Restarting During Speed Control

(8) The speed at restart is the speed stored when the VPF/VPR instruction
occurred.

Therefore, even if a speed change occurred before the stop, control
restarts at the speed set at the time of VPF/VPR instruction execution.

Vy
Speed change Operation speed CHANGE signal ON
Set speed ------ f{ ___________________
Stop command
Restart/
/ N .
Speed control "Speedm Position -
control  control

Figure 7.28 Restarting After Speed Change
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[Program Example]
This program restarts speed/position switching control after a stop, under the
conditions below.
(1) System configuration
Speed/position switching control of Axis 4.

A171SCPU {a1718|A1S
ENC] X10
A172B

3
L— Start command (X000), restart (X001), stop command (X002)

CHANGE signal

I | - | 1
MH-[]-Bl MR-[ ]-B MR-[]-BI MR-[]-B|

Axis 1 Axis 2 Axis 3| L
1 4 1
] ]

(2) Positioning conditions
(a) The positioning conditions are shown below.

Setting
item Speed/Position
Switching Control Restart
Servo program humber No. 101 No. 102
Controlled axis Axis 4 Axis 4
Positioning control
travel value 40000 _
Commanded speed 1000 —_
(b) Positioning start command ................... leading edge of X000
(OFF — ON)
(c) Speed/position switching enable flag ....M1865
(d) Restart command ...........cccceevivviiinnnnnns leading edge of X001
(OFF = ON)
(e) Stopcommand ........cccooevieiiiriiiniiinnennn, leading edge of X002
(OFF = ON)
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(3) Operation timing
The operation timing for speed/position switching control and restarting
is shown below.

T
SVST instruction \RI :

1
T T
" 8VST instruction Axls 4 start accept flag (M2004) :| 1 I |

Speed/position switching enable flag (M1865) ]

\ CHANGE signal accept
1000 - - - - - -
/ Speed control : \ Possition control
, : , i t
| | | | | I
| 1 | 1 t
| | 1 | I
PC ready (M2000) | ! ! ! ' :
All axes servo start command (M2042) | : : : : :
All-axis servo start accept flag (M2009) : : : : :
i i 1 I
Start command (X000) f : : ! ! :
1 1 ]
Restart command (X001) ) i | I i 1
] ]
: 2*1‘1 L
i 1
T T A

CHANGE (external input)

Speed/position switching latch (M1665)

Stop command (X002, 1860)

(4) Servo program
The servo program No. 101 for speed/position switching control and No.
102 for restarting are shown below.

<K 101> —I—-

VPF L—— Speed/position switching control
Axis 4, 40000 __{* Axis used ......ceeruen Axis 4
Speed 1000 ‘—l_o Travel value ............ 40000

Speed .....ccoeveiiiieniees 1000

I
<K 102> ——

VPSTART
Axis 4,

Restart
Axis used ........cccerennnnees Axis 4
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(5) Sequence program
The sequence program which runs the servo programs is shown below.

M9039
ot (MZOOO)— Turns ON PC ready.
M8074
2t (M2042-  Turns ON all axes servo start command.
X0000 M9074 M2009 M9076 .
4 F 1} 1t 1} [ PLS M101 Detects leading edge of X000
I L 1F Ll L }- (OFF S ON)
L r ag Turns ON speed/position switching en-
LSET  Missdh able flag (M1865).
M101 Turns ON servo program No. 101 start
12 I {SET M102 1  command flag (M102) at X000 leading
Mo074 Mi02  M2004 K esi?f& rogram No, 101 execution re-
14 '} i} H— —{ svsT J8 101 H quest.p * '
- Turns OFF M102 on completion of
o {RST  M102 H  servo program No. 101 execution re-
X1888 quest.
25 += } [ PLF M103
Turns OFF speed/position switching en-
M103 able flag (M1865) on speed/position
29 H} { RST M1i888]~ switching signal (CHANGE) input.
X0001 '
Detects leading edge of X001
i r
a1 Hi {PLS M104 H (OFF — ON)
M104 - Turns ON servo program No. 102 start
35 H | {SET  M105 H  command flag (M105) at X001 leading
MO074 M105  M2004 K edge.
37 H} 1} o [ svsT Je 102 H Servo program No. 102 execution re-
quest.
r [RST M10574 Turns OFF M105 on completion of servo
program No. 102 execution request.
X0002 .
48 [ | (M1880)-] Stops Axis 4 when the external stop com-
mand is input.
CIRCUIT END
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7.15 Speed-Switching Control

(1) After a single control start, the speed is switched for positioning control
-to the preset speed-switching points.

(2) The speed-switching points and speed are set by the servo program.

(3) Repeated instructions permit repeated control between any speed-
switching points.

(4) Mcodes and torque limit values can be changed at each speed-switching
point.

7.15.1 Starting speed-switching control, speed-switching points, end designation

Items Set by Peripherals
Common Arc Parameter Block Others
s
2
5
o
g
- ]
3| E
=1 s
Number of 2\ 3
Servo Poslitloning - wl =
Controllable E el O
Instruction Method Axes = 5| =
o D] =
o 2 HE
. 3 s @l
2 AR - elofol 3| S| 38
¥ >l g s Z1E[EI3)S] 8=
H elo >| € S{FIF|a{>la] o], °
o :-u =2|% |l=lolelec|O|=]lecl=l= E’
- “| o] o E|a EEEB.‘ZB-EB"" «
3 12l E o S1215(% 5| 213152 &
® slsFlele|ls|als|Blals|ls|® |58l Ss °
E slEl=z|8[5|512|&|=l3|=|=s| 22 s|2]5]8 g
AEETHHEHEIEHHE I HEHHEEHEH
2l <|8|a|=|[rf{<|2[S|{3|a|<|a|c|2|8|T|wld|B]a
Start IVSTARTI A A|A|JA|A]A|A]|A AjA|A
End VEND
ABS-1_] 1
End point T |
addrzss | ABS-2 Absolute data 2
[aBs3 ] 3 olojo|ajala Alalok
| INC-1 ' 1
Travel value .
to end point Incremental 2
I INC-3 I 3
Speed- [VABS ] | Absolute data olo ala
point [VABC ] | iner
—

O : Must be set
A : Set if required
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[Control Details]

Starting and ending speed-switching control

Speed-switching control is started and ended using the following instructions:
(1) VSTART
Starts speed-switching control.

(2) VEND
Ends speed-switching control.

End address and travel value to end point

The speed-switching control end address and travel value to the end point,
positioning method, and positioning speed to the end point are set using the
following instructions:
(1) ABS-1/INC-1
Designate one-axis linear positioning control.
The control details are described in Section 7.2 "One-axis. Linear
Positioning Control".

(2) ABS-2/INC-2
Designate two-axis linear interpolation control.
The control details are described in Section 7.3 "Two-axis Linear
Interpolation Control".

(3) ABS-3/INC-3
Designate three-axis linear interpolation control.
The control details are described in Section 7.4 "Three-axis Linear
Interpolation Control".

Speed-switching point setting

The address (travel value) to the speed-switching point and the positioning
speed are set using the following instructions:

(1) VABS
Designates the speed-switching point using the absolute data method.

(2) VINC '
Designates the speed-switching point using the incremental method.

POINTl

The settings for speed-switching point (travel value) and the positioning
speed under 2- or 3-axis linear interpolation control apply to the axes
designated for speed-switching control end address and travel value to
the end point (with the ABS/INC instructions).

_|_

VSTART

ABS-2
Axis 2, 75000 ——— Speed-switching point (travel value) set for these
Axis 3, 60000 axes.
Speed 2000
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Operation timing and the procedure to write servo programs

The method to write servo programs for speed-switching control and the
operation timing are shown in Figure 7.29.

[Servo program]
[ Start ]
<KO00> —f—
Start speed-switching | -------.- »| VSTART
control Fe==-=== »| ABS-2
! Axis 4, 75000} ....... P1
1 Axis 3, 60000
! 2000
Designate end address ]—- - Vi%e:d
' Axis 4, 20000 |....... P2
o Speed 7000
Designate speed-switching | ____ J VABS
points Axis 4, 60000 |....... P3
Speed 6000
VABS
Axis 4, 70000 |....... P4
Speed 4000
All speed- r - -» VEND
switching points H
designated? !
i
1
YES !
1
End speed-switching R R
control
[ End ]
[Operation timing]
Axis 3 positioning direction
] P1
600007-=-=-=-=--=--=-=-==---- P4
P3 i1
o
! i1
| [ |
P
P2 Lo
1 [ ]
1 | [ |
| } 70000 :
* Axis 4 positioning direction
0] 20000 60000 80000
] 1 1 [}
: : Speed-swnch-: ::
Vi 1 ingpoint (P2) ;|
1 ] [}
P Speed-switching point
1
sgo0y/ !
_________________ |
\1‘:/‘/ Stop (P1)~
0

Figure 7.29 Servo Program for Speed/Position Switching Control And

Operation Timing
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[Cautions]

(1) The number of controllable axes cannot be changed while control is in
progress.

(2) Designation of position switching points can use a combination of the
absolute data method (ABS[J) and the incremental method (INCJ).

(3) A speed-switching point cannot be designated as an address which
results in a change in travel direction. If the address results in a change
in direction, the error code 215 is stored in the minor error register for
the axis and a deceleration stop occurs.

(4) A maximum of 768 steps (approximately 100 points) can be designated
in a speed-switching control program.

(6) When control is started a check is made to ensure that the end address
lies in the stroke range.
If the check determines that positioning would result in an axis moving
out of the stroke limit range, the error code 106 is stored in the minor
error register for the axis and operation does not start.

(6) Speed switching is not carried out if the travel value between speed-
switching points is so short that the next speed-switching point is
reached while speed switching is still in progress.

(7) If no M code is designated for a speed-switching point, the M code from
the previous point is retained.
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[Program Example]

This program executes speed-switching control under the conditions below.
(1) System configuration
Speed-switching control of Axis 2 and Axis 3.

A171SCPU |A171S|A1S
ENC| Xx10
A172B

L— Start command (X000)

[ 1
MR-[]-BI MR-[]-B| MR-[]-B| MR-[]-Bl

(2) Positioning conditions
(a) The speed-switching control conditions are shown below.

Item Setting
Servo program number No. 500
Controlled axes Axis 2 Axis 3
End address 100000 50000

(b) Speed-switching control start command ....leading edge of X000
(OFF — ON)

(3) Operation timing and speed-switching positions
The operation timing for speed-switching control and the speed-switch-
ing points are shown below.

Axis 3 positioning direction
4

50000 f--------------~==-~-

» AXxis 2 positioning
direction

PC ready (M2000)
Start command (X000)

SVST Instruction &-L
ON

Axls 2 start accept flag

(M2002) oFF A N L______
Axis 3 start accept flag
(M2003) OFF L
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/A CAUTION

/\ The operation that takes place on execution of a skip designated during constant speed
control, when an axis for which "degree" is designated as the unit and which has no stroke
range is included, is described here. If, under these conditions, there is an ABS instruction
following the skip, the final positioning point and the travel distance in the program as a
whole will be the same regardless of whether the skip is executed or not. Examples are
presented below.

(1) When all the instructions after the skip are INC instructions:

Program example Motion when skip is not executed

CPSTART 0 180 [v] 270 [degree]
Axis 1 - % -
Speed 10.000 o v >

INC-1 . e e

Motion when skip is executed
Axis 1, 180.00000 h th k t 100 de r
Skip X100 (when the skip occurs a [degree])

mo-t 280 190 [d
Axis 1, 180.00000 0 100 [degree]

iNC-1 bl gt > N
Axis 1, 270.00000

CPEND

(2) When the instruction immediately following the skip is an ABS instruction
Program example

CPSTARTI Motion when skip is not executed
Axis 1 0 180 350 270 [degree]
Speed 10.000 > > >
INC-1
:::’ " '“°‘°§:’gg Motion when skip is executed
|Nc-: (when the skip occurs at 100 [degree])
Axis 1, 350.00000 0 100 350 270 [degree]
INC-1 . > - -
Axis 1, 270.00000
CPEND Whether or not the skip occurs, the final positioning

point will be the same.

(3) When the instruction immediately following the skip is an INC instruction and there is an
ABS instruction after that

Program example

CPSTART1 Motion when skip is not executed
Axis ! 0 0 180 0 90 [degree]
Speed 10.000; - - > -
INC-1
Axis 1, 360.00000
Skip X100 Motion when skip is executed
INC-1 (when the skip occurs at 80 [degree])
Axis 1, 180.00000 0 80 260 80 90 [degree]
INC-1 > > >~ >
Axis 1, 180.00000| *
ABS-1 At this point there is a motion of 370 degrees, not 10 degrees.
Axis 1, 80.00000]
CPEND

Whether or not the skip occurs, the final positioning
point will be the same.
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(4) Servo program
The servo program No. 500 for speed-switching control is shown below.

<K 500> —|— Stant speed-switching contro!
VSTART £ 2-axis linear interpolation control (absolute data method)
ABS-2 e Axis used.......... Axis 2, Axis 3
Axis 2, 100000 f—— | « End address [A"'s 2..... 100000
Axis 3, 50000 Axis 3..... 50000
Speed 2000 [—— Posltioning speed ....... 2000
VABS jo————— Speed-switching point, speed setting
Axis 2, 4:2:2 Indicated axis number Axis 2
Vigesed Speed-switching points 40000 | 70000
Axis 2 70000 Speed to speed-switching point| 8000 | 5000
Speed 5000
VEND —— End speed-switching control

(5) -Sequence program
The sequence program which runs the servo program is shown below.

Mg039 ,
oMt (M2000+  Tyrns ON PC ready.
| Maor4 (M20an  Turns ON all axes servo start
2 command.
| e Mort ugooo ypore Cpis  weoo 3| Turms ON servo program
No. 500 start command flag
o rser mso1 H J (M501) when X000 turns
' OFF — ON.
13 [ Mioe ML MR R [ svsT s2s 500 H Servo program No. 500 exe-
cution request. -
- —{RsT Ms01 1 Turns OFF M501 on comple-
tion of servo program No.

CIRCUIT END 500 execution request.
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7.15.2 Setting speed-switching points using repeat instructions

Repeated execution between any speed-switching points.

Items Set by Peripherals
Common Arc Parameter Block Others
=
°
=
K]
o
5
-
a| =
S| =
gl 5
Servo Positioning c’::':_z;:::e 2 ) §
Instruction Method Axes F | =
c ol 2
o El o
[ - ol o
o 3 s ol
z s 3 H ol o| | 8| 2] &| & 5
¥ >l 2 ¥ S51E|E|lel3]|8|= g
8 K >| g SlF|F|8|>|a]| 8| o 2 8
2 2138 o £l 2 §==§§°n.§5ﬁ'._'.8 £
8 El 2| E 3l S|I5{Eiz|s|l2|3|5|leiT|3 £
® M"l:"os.m..S"‘a‘.'.”’o;ﬁ's— o
E el E|l=|818|212/8[L|3|sislzel2|l2l8|El%|3 3
HEEIHBEEHEHEHE R B E IR
glI|2|8|a|=|°|<|&|8|8|&|<|8|&|218|Z|0]jc|d|a|a
FOR-TIMES
- - ofafal_
OR-OFF!
= =

[Control Details]

O : Must be set
A : Set if required

Setting the Stant of the Repeated Range

The start of the repeated range is designated using the following instructions:

0

(2)

FOR-TIMES (number of loops setting)
(a) The designated repeated range is executed the set number of times.

(b) The setting range is (1 to 32767) .
An out-of-range setting between -32768 and 0 is controlled as a
setting of 1.

(c) The following devices are available to set the number of repeats:

2) Link register (W)
3) Decimal constant (K)
4) Hexadecimal constant (H)

FOR-ON (loop-out trigger condition setting)
(a) The set repeated range is executed while the designated bit device
is ON.

(b) The following devices are available to set the loop-out trigger
condition:
1) Input (X)
2) Output (Y)
3) Internal reiay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)

7-88
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(3) FOR-OFF (loop-out trigger condition setting)

(a) The set repeated range is executed while the designated bit device
is OFF.

(b) The following devices are available to set the loop-out trigger

condition:
1) Input (X)
2) Output (Y)

3) Internal relay (M)/Special relay (SP.M)

4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)

Repeated operation using FOR-TIMES, FOR-ON, and FOR-OFF is shown

below.

[Servo Program]

<K 701> —'t"'
VSTART 2)
INC-2 1)
Axis 1, 230000 Condition 1 | Condition 2 | Condition 3
Axis 2, 100000 FOR-TIMES K1 K2 K3
Speed 2000 X010 - ON [X010 — ON
VINC FOR-ON X010 — ON {during first |during third
Axis 1, 40000 from start execution of |execution of
"Speed 2000 3) 3)
F3y 1
L1k o5 X011 - OFF | X011 — OFF
L--2-d X011 — OFF |during first | during third
VINC FOR-OFF | fom start execution of |execution of
Axis 1, 30000 3) 3)
Speed 500 3)
VINC
Axis 1, 20000
Speed 1000
NEXT
VEND
(1) Operation under condition 1
X010 —» ON
X011 —» OFFI
2000 \
1000 | o \
0 ‘ 100000 200000
(2) Operation under condition 2
2000 " X010 — ON \
1000 X011 - OFF ./ \
1 I 1 1
0 ) 100000 200000
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(3) Operation under condition 3

2000 (Minor error 215 generated) ! X010 5 ON !
! X011 — OFF

1000 — — FEEIR T LhE
] 1 1 T e-e--- '%

0 100000 ' 200000

Error generated because the distance to the stop position exceeds the
travel value.

[Program Example]
This program executes repeated speed-switching control under the condi-
tions below.
(1) System configuration
Speed-switching control of Axis 2 and Axis 3.

A1718CPU [A171S]A1S
ENC| X10

Al172B

L. Start command (X000)
* Repeated instruction execution command (X001)

I 1 [ 1 I 1
|Mn-[]-al |MR-[]-B| |MR-[]-Bl lMFl-[]-BI

Axis 1 {A_xi_s o :-;x?s o :Axis

(2) - Positioning conditions
(a) The speed-switching control conditions are shown below.

Item Setting
Servo program number No. 501
Controlled axes Axis 2 Axis 3
End address 230000 | 100000

(b) Speed-switching control start command ...... leading edge of X000
(OFF — ON)
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(3) Operation timing and speed'—switéhing positions
The operation timing for speed-switching control and the speed-
switching points are shown below.

Axis 3 positioning direction
4
100000f ~ -~~~ -~~~ ~"----------- R iy ]
]
1
:
]
]
]
]
50000 ! :
I !
] 1
1 1
1 ]
1 1
] 1
] 1
] 1
+ » AXis 2 position-
v 150000 100000 150000 200000 1 Ing direction
A 1 ) 1 ) ' 1
5000071 | : : : : : ,
| I 1 ]
] 1 t 1
] [} ] 1
] ) ) 1
] ]
| ]
] ]
1 1
. > t
t |
[] |
L 1
PC ready (M2000) \ :
All axes servo start ! L
command (M2042) ' '
1
All-axis servo start : )
accept flag (M2009) ' !
Start commarid {X000) f ' | !
1
SVST Instruction \ : '
Axis 2 start accept flag N 1
(M2002) [
Axls 3 start accept flag } l
(M2003) [
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(4) Servo program
The servo program No. 501 for speed-switching control is shown below.

<K 501> _I—‘ Start speed-switching control
VSTART 5 2-axis linear interpolation control (incremental method)
ING-2 o Axis used.......... Axis 2, Axis 3
Axis 2, 230000 e End address [AX'S 2... 230000
Axis 3, 100000 Axis 3... 100000
Speed 10000 |*— Positioning speed ....... 10000
VINC <+ Speed-switching point, speed setting
Axis 2, 40000 ‘—|_( ¢ Indicated axis ...Axis 2
Speed 40000 o Travel value to speed-switching point ..... 40000
FOR-TIMES K ) """ Number of repeats 2
VINC Speed-switching point and speed setting
Axls 2, 30000 Indicated axis number Axls 2
v?z(e:ed 20000 Travel value to speed-switching point | 30000 | 50000
Axis 2, 50000 Speed to speed-switching point 20000 | 40000
Speed 40000
NEXT <+<— End speed-switching range
VEND |*— End speed-switching control

(6) Sequence program
The sequence program which runs the servo program is shown below.

M2039 .
oMl (M2000-  Tyrns ON PC ready.
M9074
2| (M2049 Turns ON all axes servo start
command.
X0000 M2074 M2009 M2076
4 b—— —— —t {rLs  Msto H) Turns ON servo program
No. 501 start command flag
M&10 (M511) when X000 turns
1M} {
— SET  M511 H OFF — ON.
o s ML N W [svsT szs 501 H Servo program No. 501 exe-
cution request.
- [RsT M511 H Turns OFF M511 on comple-
tion of servo program No.
CIRCUIT END 501 execution request.
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7.16 Constant-Speed Control

(1)

()

(3)

(4)
()
(6)

After a single control start, positioning control is executed using the
designated positioning method and positioning speed to the preset pass
point.

The positioning method and positioning speed can be changed for each
pass point.

Set the following parameters with the servo program.

¢ pass point

e positioning method from one pass point to the next pass point.
 positioning speed from one pass point to the next pass point.
Repeat instructions permit repeated control between any pass points.

M code and torque limit value can be changed at each pass point.

From one to four axes can be controlled.

[Procedure to Write Servo Programs]
The method to write servo programs for constant-speed control is shown

below.

[Procedure] [Example: Servo program for 2-axis
C Start ) constant-speed control]

Designated constant-speed Point <K 1> _|_

controlled axes and speed 4| CPSTART2
Axis 2,
Axis 3,
Designate all pass points Resultant speed 10000 | (PLS/sec)

s 1| ABS-2

Designate positioning ‘ Axis 2, 40000 | (PLS)
method R | Axis 3, 60000 | (PLS)
! ABS-2
Axis 2, 60000 { (PLS)
T Axis 3, 60000 | (PLS)
------ -» | Resultant speed 16000 | (PLS/sec)
——3] ABS-2
_______ Axis 2, 100000 | (PLS)
Axis 3, 80000 | (PLS)

4 CPEND

{End constant-speed control [—onw—J

C

End D)
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[Operation Timing]
.The operation timing for constant-speed control is shown below.

[Example: Operation timing for 2-axis constant-speed control]

Axis 3 positioning direction

4
80000 [ --vccovonanannn P3
1
eoooo | ... Pl o g7
Lo :
| ' ]
1 t t
] I ¥
) I l
i 100000 o o
Positioning speed /: ;\ > Axis 2 positioning direction
-axis i | ]
{ﬁ{etﬁ',&iﬁ'(fn""“' \?\ 40000 ' :6°°°° Speed after speed switching
1 1
15000} - -+ - - - - - L
Set speed
10000} - -

i il sl
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[Caution]

(1) The number of controllable axes cannot be changed while control is in
progress.

(2) Positioning control to the pass points can use a combination of the
absolute data method (ABS[J) and the incremental method (INCL).

(3) A pass point can be designated as an address which results in a change
in travel direction.
However, a servo error or some other error may occur if acceleration
processing occurs at a pass point for 1-axis constant-speed control but
no acceleration or deceleration processing occurs at the pass point for
2- to 4-axis constant-speed control.

(4) Speed change is possible after start

Note the following points when changing the speed. v

(a) If constant-speed control includes circular interpolation using center
point designation '
Error compensation (see Section 4.4.3) may not function normally if
the speed is changed when a discrepancy (within the allowable error
range for circular interpolation) exists between the designated end-

. point address and the arc path calculated from the start address and

center-point address.
Therefore, if the circular interpolation using center point designation
positioning method is used under constant-speed control, ensure
that the set start address, center-point address, and end address lie
correctly on the arc.

(b) If both a servo program and the DSFLP/CHGYV instructions are used
for the speed change in the same program
The lower of the speed changed by the DSFLP/CHGV instructions
and the speed set by the servo program is selected.
The DSFLP/CHGYV instructions are executed if the changed speed
is lower than the speed set in the servo program; otherwise the
DSFLP/CHGYV instructions are not executed.
1) If DSFLP/CHGV changed speed>servo program set speed

The speed set in the servo program is selected.

\/
f

Speed in servo program

DSFLP/CHGYV instructions changed speed

Speed change to servo program commanded speed
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2) If DSFLP/CHGYV changed speed<servo program set speed
The speed changed by the DSFLP/CHGYV instructions is valid.

v

4 Speed change due to commanded speed in servo program

(speed set by the DSFLP/CHGYV instructions is valid)

>t
Speed change by DSFLP/CHGYV instructions
(no change as speed exceeds servo program commanded speed)

(5) An overrun occurs if the distance remaining to the final positioning point
when the final positioning point is detected is less than the deceleration
distance at the positioning speed (commanded speed). .

If an overrun occurs, the error code 211 (overrun error) is stored in the
minor error register for the axis.

(6) A maximum of 768 steps (approximately 100 points) can be designated
in a constant-speed control program.

(7) If positioning moves outside the stroke limit range after control is started,
the error code 106 is stored in the minor error register for the axis and
a deceleration stop occurs.

(8) The minimum travel value between constant-speed control pass points
is determined as follows:

| Commanded speed x 0.02 < Travel distance (pulses) |

Positioning speed drops if the distance between pass points is extremely
short.

--Example---------=-c-----oom oo 1

If pass points are set at 1-pulse intervals, the positioning speed be-
comes 280 pps, regardless of the commanded speed setting.

r
]
]
]
]
]
L
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]
7.16.1 Setting Pass points using Repeated Instructions

This section describes the method of designating the pass points used for
repeated execution between pass points.

Items Set by Peripherals
Common Are Parameter Bilock Others
=
k-4
]
o
a
-] &
2| E
-EI-
HE
Servo Positioning c’i‘:"::g;:::. E 5%
Instruction Method Axss s I
= ol &
. 2 HE
5 3 E a
2 AR s 000238,':" s
* =12 K SIE|El8|sl2ls E
3 K3 >| g SlFrlF| 8]l>la] @ 2 °
- > =1 = -| al> a| = El2) 8§ 14
] 213 18 E|l =z =l 8|8 E|S|lu| 8} S £
= o| 2 =] e S| EIEI 2| 2| 5| E| 2| el & =
b s:.E. J| » el2|518|8| 213821513 5
A I NP HEHHHEEEHEHHEIEIRE
= sl ol BlIE|2l|2]lE|e|le|e|B|5lel2|s]e]|e|lele
AEEIHHEEHEIE I HH I HEHHE S IR
S| 21 2|8l &|=|8|3|&|S818|&|2{8|&l2|a&|<|a|®|8|E]4
FOR-TIMES
[For-oN] - - ofpAataAl
[FoR-oFF |
NEXT —_ —
————

O: Must be set
A: Set if required

[Control Details]

Setting the start of the repeated range

The start of the repeated range is designated using the following instructions:
(1) FOR-TIMES (number of loops setting)
(a) The designated repeated range is executed the set number of times.

(b) The setting range is (1 to 32767).
If an out-of-range setting between -32768 and 0 is designated,
control is executed with a setting of "1".

(c) The following devices are available to set the number of repetitions:
1) Data register (D) Indi . .
ndirect designation
2) Link register (W) > g
3) Decimal constant (K)
4) Hexadecimal constant (H)

(2) FOR-ON (loop-out trigger condition setting)
(a) The set repeated range is executed while the designated bit device
is ON.

(b) The following devices are available to set the loop-out trigger condi-
tion:
1) Input (X)
2) Output (Y)
3) Internal relay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)
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(3) FOR-OFF (loop-out trigger condition setting)
(a) The set repeated range is executed while the designated bit device
is OFF. '

(b) The following devices are available to set the loop-out trigger condi-
tion:
1) Input (X)
2) Output (Y)
3) Internal relay (M)/Special relay (SP.M)
4) Latch relay (L)
5) Link relay (B)
6) Annunciator (F)

Repeated operation using FOR-TIMES, FOR-ON, and FOR-OFF is shown
below. :

[Servo Program}

+

CPSTART2 2)
Axis 1, 1)
Axis 2, Condition 1 | Condition 2 | Condition 3
Resultant speed 1000 FOR-TIMES K1 K2 K3
ABS-2 X010 — ON
 Axis 2, 20000 FOR-ON :(010 ? ?N durlngt.flrst ¢ |second
1) rom star execution of |~ ~ . tion of
beetad r====" 3)
L2) ! 3)
INC-2 ST X011 - OFF [X011 — OFF
Axis 1, 30000 during first | during
Axis 2, 0 FOR-OFF fxrg;: s;;r?FF execution of |second
INC-2 3) 3) execution of
Axis 1, 20000 3)
Axis 2, 20000
NEXT
CPEND
Repeat 3)
Axis 2
A
Operation Under Condition 3 e
_______________________________________________ '_ _————— ’
Operation Under Condition 2 '
Y/ > !
it : ! :
50000  ©Operation Under Condition 1 ' , '
--------------------- o i : |
t ¢ 1 | '
1 1 [} [} 1
| 1 | [} 1
] ] | | |
—————————— 1 1 | ! 1
I 1 i ' I | )
] 1 t t [} [} ]
| 1 ] | | | ]
| 1 | | | | ] R
e t————t—— t—————— e p——p————————t———+ > Axis 1
0 100000 200000
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[Program Example] _
This program executes repeated constant-speed control under the conditions
below. ‘
(1) System configuration
Constant-speed control of Axis 2 and Axis 3.

A171SCPU |A1718|A1S

ENC{ X10
A1728

L Start command (X000)
| o | 1 1
MR-[1-B| [MR-[}-B| [MR-[]-B] [MR-[ ]-BI

3

(2) Positioning conditions
(a) The constant-speed control conditions are shown below.

Item Setting
Servo program humber No. 510
Controlled axes Axis 2, Axis 3
Positioning speed 10000

(b) Constant-speed control start command .... leading edge of X000
(OFF —» ON)



7. POSITIONING CONTROL

(3) Operation timing
The operation timing for constant-speed control is shown below.

Axis 3 positioning direction
I Y
100000 {--ccrm e m e et c e e e e e e e e e e o
1
]
80000 |- e o e e e e ememeiie :
. 1 ' 1
1 1] ]
1 ] ]
60000 f-------------------------- ! ! !
I ] ] ] 3
I ] ] [} [}
40000 |- oo : P Voo
[} [} t ] t ]
Radius ! v oo
20000 1------ - ==X 20000 ! ! ! ' !
1 1 ] I ] 1
] ] ] 1 : ] ] ] :
M M N S S L .
50000 100000 150000 200000 ) Axis 2 po-
v ! | sitioning
! 1 direction
10000 : \ :
1 \\ 1
| \
| A
I 1
1 [}
1 1
I [l
[/ \
| ] ot
I ]
I 1
] ]
T B
PC ready (M2000) —! : :
All axes servo start command ' :
(M2042) j . 1
All-axis servo start accept flag : :
(M2009) ! :
t
Start command (X000) —1 : : :
] 1
SVST Instruction : :
Axis 2 start accept flag (M2002) ﬂ !—
]
Axis 3 start accept flag (M2003) L___.
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(4) Servo program

The servo program No. 510 for constant-speed control is shown below.

10000

40000
20000

30000

20000
20000
20000

+«— Start constant-speed control
Axes used.............. Axis 2, Axis 3

[ e

T

Positioning speed...10000
— Pass point setting

[*— Number of repetitions 4

Pass point setting

Clrcular interpolation
Po';l‘ttl:::’ng 7;:.’:,'; ol;:lt‘l?nr Control Using Radius
Designation
Travel | Axis 2 30000 20000
value [ axis 3 ) 20000

e ENd constant-speed range
l—— End constant-speed control

<K 510> ——
CPSTART2
Axis 2,
Axis 3,
Speed
ABS-2
Axis 2,
AXxis 3,
FOR-TIMES
INC-2
Axis 2,
Axis 3,
INC
Axis 2,
Axis 3,
Radius
NEXT
CPEND

(6) Sequence program
The sequence program which runs the servo program is shown below.

M9039 .
o Ht (M2000-  Turns ON PC ready.
Mo074 . Turns ON all axes servo
2 M20427  start command.
4 X?°°° ':“:90" “:‘:2°°° :J:9076 —PLs  MseoHY Turns ON servo program
No. 510 start command flag
1 rser msetH ) (M561) when X000 turns
) - OFF — ON.
1a LJ10074 MBe1  M2002 M2003 [svsT J2is 510 1  Servo program No. 510 exe-
' ' cution request.
L [RST M561 H  Turns OFF M561 on com-
pletion of servo program
CIRCUIT END No. 510 execution request.
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"~~~
7.16.2 Speed switching during instruction execution

The speed can be designated for each pass point during a constant-speed
control instruction.

The speed change from a point can be designated directly or indirectly in the
servo program.

[Cautions]

(1) The speed can be changed during servo instruction execution for 1- to
4-axis constant-speed control.

(2) The speed command can be set for each point.

(3) The speed-switching point designation flag M2016 (see Section 3.2.6)
can be turned ON before control is started to set the desighated speed-
switching point as the end point for the speed change.

The speed change timing is shown below for the cases where the
speed-switching point designation flag M2016 is ON and OFF.
(a) M2016 is OFF '

The speed change starts at the designated speed-switching point.

Y
& Speed change end point

Speed
change
start point

>t

Designated speed-switching point
(b) M2016 is ON
The speed change ends at the designated speed-switching point.

A
Vi Speed change end point

Speed
change
start point

Designated speed-switching point

> t
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[Program Example]

This program turns ON M2016 during constant-speed control instruction

execution and changes the speed, under the conditions below.

(1) System configuration
Switches speed for Axis 1 and Axis 2.

A171SCPU |A1718]|A1S

ENC| X10
A172B

(.

Positioning start command (X000)

[
IMR[]Bl lMR[]Bl |MR[]B‘ IMR[]-BI

|Ax|- B .XXTEMB' i |Axgﬁ> A)ﬂé@

(2) Positioning conditions
(a) The speed switching conditions are shown below.

Item Setting
Servo program 310
number
Positioning speed : 10000
Positioning 2-axis linear C::;‘r:a'c'er‘rt:;fo';?:n 2-axis linear | 2-axis linear
method interpolation dgesignatio':m interpolation | interpolation
Pass point Axis 1 20000 30000 40000 50000

Axis 2 10000 20000 25000 40000

(b) Constant-speed control with speed switching start command ....

leading edge of X000 (OFF — ON)
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(3) Operation timing and speed-switching positions
The operation timing and positions for speed switching are shown below.

Axis 2 positioning direction
4
P4
400007~ """ T T T ST TS oSS oSS mmmm s mm o A
:
;
]
P3 l
; """ \ ;
] ]
200007~ ~-------------_= 3 " ' !
1 ! ]
1 ] ]
] t ]
]
o ____ Py ;Ce'nter: !
: ; point | !
[} [} [} ]
] ] ] ]
! ! ! ! _ Axis 1 positioning
20000 40000 ! direction
| : :
Vi l i
3 ] ]
] 1 1
00
15000 : /'-‘—\\ :
10000+ ' \
[l ]
[/ )
| ] > t
I 1
t 1
] ]
Speed-switching designation flag | ' !
(M2016) ! [
PC ready (M2000) - : '
] 1
All axes servo start command (M2042) j : '
1 1
All-axis servo start accept flag (M2009) : :
[} 1
Start command (X000) —1 i : . L
. ] 1
SVST instruction : ;
Axis 1 start accept flag (M2001) 1 .L—'—'—"—
Axis 2 start accept flag (M2002) I—
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(4) Servo program
The servo program No. 310 for speed switching is shown below.

<K 310> -—1—
CPSTART2
Axis 1
Axis 2
Speed 10000
ABS-2 ——— P1 designation
Axis 1, 20000
Axis 2, 10000
ABS ™ o P2 designation
Axis 1, 30000
Axis 2, 20000
Center 1, 30000
Center 2, 10000
ABS-2 — P3 designation
Axis 1, 40000
Axis 2, 25000
Speed 156000 Speed change
ABS-2 l———— P4 designation
Axis 1, 50000
AXxis 2, 40000
CPEND
I

(5) Sequence program
The sequence program which runs the servo program is shown below.

X0010 ' Turns ON speed-switching
ot {seT M2016H point designation flag (M2016)
M9039 when X110 turns OFF — ON.

} {|
2 Ht (M2000~ Turns ON PC ready.
M9074 p Turns ON all axes servo start
s M2042 ommand.

Yml {PLs M550 1H Turns ON servo program No.
M550 310 start command flag
13 | rser  mss1 H ) (M551) when X000 turns OFF
— ON.
PR A, Al f svsT J1J2 sto H Servo program No. 310 execu-

tion request.

- {RST M55t - Turns OFF M551 and M2016
on completion of servo pro-
L [RST M2016H gram No. 310 execution re-
quest.

CIRCUIT END
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L ]

7.16.3 One-axis constant-speed control

Constant-speed control for the one axis designated with the sequence pro-
gram positioning commands.

Items Set by Peripherals
Common Arc Parameter Block Others
[
2
kS
o
s
5|2
ol £ £~
£ls
al| &
ol 2 y
Servo Positioning c’:‘:":::;:::e E ] §
' - =
Instruction Method Axes = ol »
c o 2
k] £l e
S 3 ® I et
z ; .§ - ol e|le|8lsl8 & T
x 3 3| E|E|®l 3] 8 c
3 Zlea S| S| E|E| 8f{s) 2|5 4
8 AK] >l e F|lF|el>la] o Sle
2 H =| £ -1 B ol = £l 2 sl 2
m s| T =Z|° i 2|l =| 5| 5§ 2| s =11 gl =
- =l 8| e Ela Ele|E|e|le|a|E|lo|W|E® 5| &
H ls Bl E S o|lS|E|lE|=|e|[S5|=|e|c] S| =
-1 = z aljale|lela|2 e ® glo
HERHHEHAEHBHHEHEEHEEBEEEHHERE gl 3
HEEHHHEEEHEHEHHH B EHHEHEHEEE R
&l | <|d|a|=|2|<|&|S]|8|&|<2|8|2|2{8|%|4|8|8|a|a|E|&
Start ICPSTART1| - 1 AloO (o] A|A|A|A|A|A A Al A A
End ICPENDI — —_ A oK
Pass Absolute data 1 o|o AlA A A
point [INC-1} Incremental 1 oo AfA A A
—

O : Must be set
A : Set if required

[Control Details]

Starting and ending one-axis constant-speed control

One-axis constant-speed control is started and ended using the following
instructions:
(1) CPSTARTI1
Starts one-axis constant-speed control. Sets the axis nhumber used and
the commanded speed.

(2) CPEND
Ends the one-axis constant-speed control which was started using
CPSTART1.

Positioning control method to the pass point

The positioning control to the point where control is changed is designated
using the following instructions:
(1) ABS-1/INC-1

Designates one-axis linear positioning control.

See Section 7.2 "One-axis Linear Positioning Control" for details.
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[Program Example]

This program executes repeated onhe-axis constant-speed control under the
conditions below.
(1) System configuration

Constant-speed control for Axis 4.

A171SCPU |A171SA1S
ENG| X10
A172B
T—— Positioning start command (X000)
| 1 | 1

MR[]B MR-[J-B] [MR-[]- MR[]Bl
:
]

Axusﬁg Axisé‘) Axig) 'R;l; T

(2) Positioning conditions
(a) The constant-speed control conditions are shown below.

Item Setting

Servo program
number 500
Controlled axis AXxis 4
Positioning speed 10000
Number of repetitions 100

P1 -1000
Pass point P2 2000
travel value

P3 -2000

P4 1000

(b) Constant-speed control start command .... leading edge of X000

(OFF — ON)

(8) Details of positioning operation

No. of repeats I
b

100 Return .
Oout

]

[}

'

Return
Out

i Return
Out

Return
Out

-

*> Address
-1000 0 1000
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(4) Operation timing ,
The operation timing for servo program No. 500 is shown below.

1 1 . 1

V4 P1 P2 P3 4

1
ot

1) repeated P.
T -

ol S\ T

A VA W

-10000 7

PC ready (M2000)

All axes servo start command (M2042)

All-axis servo start accept flag (M2009)

Start command (X000)

ij”

SVST instruction

L—-,

Axis 4 start accept flag (M2004)

(5) Servo program
The servo program No. 500 for constant-speed control is shown below.

<K 500> -—|—

CPSTART1 ———— Start constant-speed control
Axis 4 Axis used............... Axis 4
Speed 10000 f————positioning speed............... 10000
INA(;; 4, -1000 L One-axis linear positioning control
FOR-TIMES (0 Axis used............... Axis 4
K 100 ¢ Positioning address............ -1000

INC-1 -~ Set 100 repeats
Axis 4, 2000 ._—.l_

One-axis linear positioning control

»j\():(i; 4, -2000 {. Axis used............... Axis 4
NEXT e Positioning address............ 2000
INC-1 — One-axis linear positioning control
Axis 4, 1000 (- Axis used............... Axis 4
CPEND « Positioning address............ -2000
| —— End repeated region

One-axis linear positioning control
[. Axis used............... Axis 4

¢ Positioning address............ 1000
End constant-speed control
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(6) Sequence program
The sequence program which runs the servo program is shown below.

M0039

al (M2000- Turns ON PC ready.
M9074
o HiF (M2042- I::::\a?:: all axes servo start

X000  MO074 M2009 MB8076
mL — | { | i |

{pLs Mseo H Turns ON servo program
}No. 500 start command flag

y | MSS0 [seT  wset HJ (M561) when X000 turns
OFF — ON.
. | M0Te MeeT  Maood [ svsT J4 S0 H Servo program No. 500 exe-
cution request.
- [RsT Mse1 H Turns OFF M561 on comple-
tion of servo program No.
CIRCUIT END 500 execution request.
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Constant-speed control for the two, three, or four axes designated with the

sequence program positioning commands.

7-110

O : Must be set
A : Set if required
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7.16.4 Two- to four-axis constant-speed control
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[Control Details]

Starting and Ending Two- to Four-Axis Constant-Speed Control

Two-, three-, or four-axis constant-speed control is started and ended using
one of the following instructions:
(1) CPSTART2

Starts two-axis constant-speed control.

Sets the axis humbers used and the commanded speed.

(2) CPSTARTS3
Starts three-axis constant-speed control.
Sets the axis numbers used and the commanded speed.

(3) CPSTART4
Starts four-axis constant-speed control.
Sets the axis numbers used and the commanded speed.

(4) CPEND .
Ends the two-, three-, or four-axis constant-speed control which was
started using CPSTART2, CPSTARTS3, or CPSTART4.

Positioning Control Method to the Pass Point

The positioning control to the point where control is changed is designated
using the following instructions:
(1) ABS-2/INC-2

Designates two-axis linear interpolation control.

See Section 7.3 "Two-axis Linear Interpolation Control" for details.

(2) ABS-3/INC-3
Designates three-axis linear interpolation control.
See Section 7.4 "Three-axis Linear Interpolation Control" for details.

(3) ABS-4/INC-4
Designates four-axis linear interpolation control.
See Section 7.5 "Four-axis Linear Interpolation Control" for details.

(4) ABS/INC ./~
Designates circular interpolation control using auxiliary point designa-
tion.
See Section 7.6 "Circular Interpolation Using Auxiliary Point Designa-
tion" for details.

(5) ABS/INC 2 |, ABS/INCC) , ABS/INC <« , ABS/INC >
Designates circular interpolation control using radius designation.
See Section 7.7 "Circular Interpolation Using Radius Designation" for
details.

(6) ABS/INC - , ABS/INC v
Designates circular interpolation control using center point
designation.
See Section 7.8 "Circular Interpolation Using Center Point
Designation" for details.
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[Program Example]

(1) This program executes two-axis constant-speed control under the con-

ditions below.
(a) System configuration
Constant-speed control for Axis 2 and Axis 3.

A171SCPU [A1715]|A1S

ENC]  X10
A172B .

L‘- Start command (X000)

I 1 [ |
MR-[]-BI MH-[]-Bl |MH-[]-B| |MR-[]-B|

Axis|  laxis]  laxs|  iaxis
1 2 i3 s

]
1 1
[ g b ——— ’

(b) Positioning conditions
1) The constant-speed control conditions are shown below.

Item Setting
Servo program 505
number
Positioning speed 10000
Positioning 2-axis linear Circular Interpolation 2-axis linear
method interpolation Using Radius Designation interpolation
.. |Axis 2 30000 50000 90000
Pass point
Axis 3 30000 50000 100000

2) Constant-speed control start command .... leading edge of X000

(OFF —» ON)
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(c) Servo program
Servo program No. 505 for constant-speed control is shown below.

<K 505> —|—
CPSTART2 j— Start constant-speed control

Axis 2 [ AXxis used............... Axis 2, Axis 3

Axis 3 [—Positioning speed............ 10000

Speed 10000 Two-axis lingea:) interpolation control
ABS-2 — polatioh cc

Axis 2, 30000 Positioning address Axis 2....30000

Axis 3, 30000 Axis 3....30000
ABS ™\ — Circular Interpolation control

Axis 2, 50000

Axis 3, 50000 Positioning address :XTS zggggg

Radius 20000 Radius 20000 XI8 3....
ABS.2 o—l ...................

Axis 2, 90000 Two-axis linear interpolation control

Axis 8, 100000 Positioning address Axls 2....90000
CPEND '—‘" Axis 3....100000

| End constant-speed control

(d) Sequence program
The sequence program which runs the servo program is shown

below.
M2039
ol (M2000- Turns ON PC ready.
M2074
, (M2049- I::\;;r: all axes servo start
_xiqooo MQ074 MR00D Mbore L HY Turns ON setrvo program
4 r 1T 11 1F LPLS M550
M550 No. 505 start command flag
1 H [SET Mssi H (OI\I'I=E;=51) Vé:len X000 turns
- ON.
M9074 M551 M2002 M2003 K
13 HI { ——H——3F [ svsT Jass sos H Serve program No. 505 exe-
cution request.
o —{RsT M55t 4 Turns OFF M551 on comple-
tion of servo program No.
CIRCUIT END 505 execution request.
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|}
[Program Example]
(2) This program executes four-axis constant-speed control under the con-
ditions below.

(a) System configuration
Constant-speed control for Axis 1, Axis 2, Axis 3, and Axis 4.

A171SCPU |A171S|A1S

ENC| X10
A172B

1— Start command (X000)

[ 1 I | N |
|MR-[]-B| MR-[]-B| [MR-{1-B| MR[]BI

(b) Positioning details
The positioning by the Axis 1, Axis 2, Axis 3, and Axis 4 servomotors
is shown in the diagram below

Figure 7.30 Axis Configuration
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Axis 2 positioning direction
(Forward direction)
4

110000
Axis 3 positioning direction
(Forward direction) 4

10000 1
15000 N >
AN
5000 N,
T ~
i N
| JRN
Axis 4 positioning direction Axis 1 positioning
T (Forward direction) direction
. (Forward direction)
(Reverse direction)« t } t t } t } } } t } >
5000 10000
v

{Reverse direction) (Reverse direction)

Figure 7.31 Positioning by Four-Axis Constant-Speed Control

(c) Positioning conditions
1) The constant-speed control conditions are shown below.

Item Setting
Positioning speed 10000
Positioning 4-Axis Linear 4-Axis Linear 4-Axis Linear
method Interpolation Interpolation Interpolation
Axis 1 3000 5000 5000
Pass point |AXis 2 4000 3500 3500
Axis 3 4000 -4000 3000
Axis 4 4000 -6000 6000

2) Constant-speed control start command .... leading edge of X000
(OFF — ON)
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(d) Servo program
The servo program No. 506 for constant-speed control is shown

below.
<K 506> —— ,
CPSTART4 ——— Start constant-speed control
Axis 1 Axes used... Axis 1, Axis 2 , Axis 3, Axis 4
AXis 2
Axis 3
Axis 4
Speed 10000 ————— Positioning speed...... 10000
INC-4 -~ Four-axis linear interpolation control (P1)
e b o Axis 1........3000
Axis 3 4000 Positioning address | AXis 2........ 4000
Axis 4, 4000 Axis 3........ 4000
INC-4 — _Axis 4........4000
Axis 1, 5000 Four-axis linear interpolation control (P2)
Axis 2, 3500 (Axis 1........5000
Axis 3, -4000 .
Axis 4, -6000 Positioning address | AXis 2........3500
INC-4 Axis 3........ -4000
Axis 1, 5000 LAXis 4........-6000
Axis 2, 3500 — Four-axis linear interpolation control (P3)
Axis 3, 3000 AXis 1........5000
Axis 4, 6000 -
CPEND Positioning address | AXis 2........3500
Axis 3........ 3000
l \ Axis 4........ 6000

— End constant-speed control

(e) Sequence program
The sequence program which runs the servo program is shown

below.
MQ039
o HI (M2000- Turns ON PC ready.
M9074 , Turns ON all axes servo start
2 {M2042 command.
o [Afpon_Mgor4_ oo ygors Cris  wsso 1 Tums ON servo program
M550 No. 506 start command flag
11 _“ [SET M551 ).. (M551) When XOOO turns
M9074 MS51  M2001 M2002 M2003 M2004 K OFF - ON.
13 M} {1 H——F——F———F [ sVST J1J20304 508} Servo program No. 506 exe-
cution request.
- {rsT M55 H Turns OFF M551 on comple-
_ tion of servo program No.
CIRCUIT END 506 execution request.
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... _______________ ]
7.16.5 Pass point skip function

This is a function whereby, by setting a skip signal for each pass point
associated with a constant speed control instruction, positioning at the current
point can be canceled and positioning carried out at the next point.

[Data setting]
(1) Skip signal device
The following devices can be designated as skip signal devices.
X,Y,M, TC, TT, CC, CT, B, F

[Notes]

(1) If absolute circular interpolation is designated at or beyond the point
where the skip signal was designated, set absolute linear
interpolation up to that point. Otherwise, an error occurs and
operation stops.

(2) When a skip signal is input at the final point, deceleration to a stop
occurs at that point and the program is ended. :

[Program example]

<K 0>—|—

CPSTART2 Point 1 Skip Point 2
Axis 1 v positioning signal ON Positioning
Axis 2 processing 19 “processing
Speed 10000 4 Y

1| ABS-2 ! '
Axis 1, 100000 ' ‘\\
Axis 2, 200000 | L \ t
Speed 10000 ! H
skip X200 : :
2| ABS-2 SVST 1 . .
Axis 1, 200000 [ 1 I
Axis 2, 200000| Startaccept i
Speed 15000 gkip signal 1
GPEND (X100)
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7.16.6 FIN signal wait function

[Data setting]

[Notes]

[Program example]

This is a function whereby, when the FIN wait function is selected and an M
code is set for each point on the way, the end of processing of each point on

the way is synchronized with the FIN signal, and positioning at the subsequent
point is carried out when the FIN signal comes ON.

(1) When the FIN signal wait function is selected, the fixed
acceleration/deceleration time method is used.
Set the acceleration/deceleration time within the range 1 ms to 5000
ms in the servo program by using the "FIN acceleration/deceleration”

option.

Indirect setting is also possible by using D and W devices (1 word).

(1) If the acceleration/deceleration time designation is outside the
permissible range, the servo program setting error “13" will occur on
starting and control will be performed with an
acceleration/deceleration time of 1000 ms.

(2) When interpolation is performed, the M code output in progress signal
is output for all interpolation axes. In this case, turn ON the signal for
one of the interpolating axes.

(3) When an M code is set at the final point, positioning is completed
after the FIN signal has gone from OFF to ON to OFF.

<K 0> —'—
Currently
CPS_TARTZ executed point X 1A war 2\
Axis 1 M cod !
Axis 2 copis 1 1 X
Speed 10000 M code output ! :
FlN acceleration/ 100 [ms] in progress | 1
deceleration P-S H
1| ABS-2 FIN signal
AXxis 1, 200000 S-P Explanat
Axis 2, 200000 =xprangiony.
M code 10 1. When the positioning at point 1 starts, an M code is
2| ABS-2 output and the M code output in progress signal
Axis 1, 300000 comes ON.
Axis 2, 250000 2. On receiving this signal, the relevant processing is
M code 1 performed at the PC, and then the FIN signal is
3] ABS-2 switched ON. Operation does not proceed to the
Axis 1, 350000 next point until the FIN signal comes ON.
Axis 2, 300000 3. When the FIN signal is turned ON from the
M code 12 programmable controller, the M code output in
4 AB_S-2 progress signal goes OFF.
Axis 1, 400000 4. After the M code output in progress signal has gone
Axis 2, 400000 OFF, the FIN signal is turned OFF from the
CPEND programmable controller. After that, positioning at
| the next point, point 2, starts.
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POINTI

The fixed acceleration/deceleration method is a type of acceleration/de-
celeration processing whereby even if the command speed changes,

the. time taken up by acceleration/deceleration remains fixed.
v ‘

5

-]
---4
SR 2
1
I 3

1
t
I
1 e .
!
: |
| '

-t

Fixed acceleration/
deceleration time.

(1) When the fixed acceleration/deceleration method is used, the fol-
lowing processing and parameters are invalidated.
¢ Rapid stop deceleration time in parameter block
¢ Completion point designation method for speed change point
¢ "S" curve acceleration/deceleration

(2) When the type of positioning operation shown below (constant
speed control) is performed, the speed processing for each axis is
as shown below.

Y v
4 4
Ay Axis 1
Axis 2 E Address Ax
»t
1A "
» X Lo
Axis 1 Ax ' !
v '
Positioning operation Y ' E
P
! 1
Axis2 |}
Ve Address Ay
) 1 »t
Ay

Constant speed control processing of
each axis
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L ]
7.17 Position Follow-Up Control

After a single control start, positioning occurs to the address set with the word
device of the servo system CPU designated in the servo program.
Position follow-up control is started using the PFSTART servo program

instruction.
Items Set by Peripherals
Common Arc Parameter Block Others
=
2
5
Q
5
-
2| 2
£l -
g3
(-]
Servo | Positioning | Jemberof £ 5|5
E I3
Instruction Method Axes = S| &
[ |- -4
° El o
6 H s 21 2
z AR e o]l ol o] 8] 31 8 K]
¥ =l 4 s S1E|E|8|ls| &%
[ | o >| & SlFE|F|2]l>]1a] 8l o ®
3 2| o =| 3 - el e|B]| =] el E] 2 b4
o 3| o E| & ElE|lz2|le|e|a|lE|lo|lwis €
H El2|E o sl S| E|lS|E|e|l5|5|e|ca =
- 2l &|lFl el ol & L e B 1 N I 4 sla|le 3]
£ SlE|lEj=1 8188 5|8|oielels| S| e]le|l2]|= v
,,5530‘,-:_.-20130—‘,-03:0‘:»
s| %3] sl 2|2|s|5|8|&8[s|al8|8{&s|s|&|2|e|s|=|a
n.é-tonip-ntmoow-tnmn-n(momw
PESTART Absolute 1 AJOo]|J]oOo]|]oO A A A|AJA|A}A A A| A |OK
—_—

O : Must be set
A : Set if required

[Control Details]

Control Using PFSTART Instruction

(1) Positioning to the address set with the word device of the servo system
CPU designated in the servo program.

(2) Position follow-up control is executed until the stop instruction is input.
If the word device value changes while control is progress, positioning
is executed to the changed address.

Positioning address
v / changed during follow-up

_________ -~ | control
AY
AY
'
/ \ 1\ > t

address changed to B (return

i

I

I

|

E Before reaching A, positioning
i

X direction)

Positioning address A X B
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[Cautions]
(1) The number of controllable axes is limited to one.

(2) Only the absolute data method (ABSL]) is used for positioning control to
the pass points.

(3) The speed can be changed after control is started.
The changed speed remains valid until the stop command is input.

(4) Setthe positioning address in the servo program using indirect designa-
tion with the word devices D and W.

(5) Use only even-numbered devices for indirect designation of positioning
addresses in a servo program.
If odd-numbered devices are used, when an attempt is made to start the
control error 141 occurs and control does not start.

(6) Positioning speeds can be set in the servo program using indirect
designation with the word devices D and W.
However, this set speed is valid only at the start of position follow-up
control (on execution of SVST, DSFRP instructions) and the speed does
not change if the indirect designations are changed while control is in
progress.

[Program Example]
(1) System configuration
Position follow-up control of Axis 3.

A171SCPU A1718 | A1S

ENC | Xi0
A172B

t— Positioning start command (X000)
I ] | 1 I 1
MH[]B' MR[] MR-[ -8 MR[]B

MS& Ax.é A@g ) Aag

(2) Positioning conditions
(a) The position follow-up conditions are shown below.

Item Setting
Servo program number 100
Controlled axis Axis 3
Positioning address D50
Positioning speed 20000
(b) Position follow-up control start command .... leading edge of X000
(OFF —» ON)
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(3) Operation timing
The operation timing for position follow-up control is shown below.

\'J Command in-position
/—\( set value
]
¥ L) > t
I ) [} l\ ’I
] " ] 1
] [N} ] I
] [N ] [}
] [N ] [N
] [N ] [N}
] [N 1 [N
Positioning address (D50
g ®soy X X X
PC ready (M2000) ] X i ii
] [N ] Lt
PCPU ready (M9074) ] ' I 0
All tart command ; s -
axes servo s mman
M20e2) — 1 |
All-axis servo start accept flag | ! e n
(M2009) —J-—o—l 't t I
Start command (X000) - : r—— r
H [N 1 [N}
SVST instruction [] ; — -
Start accept flag (M2001+n) ] ! "o " L
I

Positioning start completed | noo
]
]

(M1600+20n) !

1
I
1
Positioning completed ! ﬂ—:J_.\__
(M1601+20n)
Command in-position _—l__r_L______J—I__

(M1603+20n) !
Stop command (M1800+20n) T
Complete signal OFF command '
(M1804+20n) T
M code J{
Torque limit value X

(4) Servo program
The servo program No. 100 for position follow-up control is shown below.

<K 100> —|—

PFSTART l——— Position follow-up control
Axis 3, D 50p | Axes used ............. Axis 3
Speed 20000}« I Positioning address . . ... D50
Speed .................. 20000
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(5) Sequence program

The sequence program which runs the servo program is shown below.

M9039
o H}

M9074
2 )

P K

X0000
[
T

M1640 M2003
12 | ya

K

r AT

M1641

27 [}

CIRCUIT END

{M2000)
(M2042)-
{pmov 100 D50 H
{svsT 3 100 H

[PLs Mi1840H

Turns ON PC ready.

Turns ON all axes servo start
command.

Transfers No. 100 servo pro-
gram to D50 when X000 turns
OFF — ON.

Servo program No. 100 execu-
tion request.

Turns ON the stop command
on completion of servo pro-
gram No. 100 execution re-
quest.
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7.18 Simultaneous Start

After a single control start, the designated servo programs start simultane-
ously.
Use the START instruction to simultaneously start servo programs.

Items Set by Peripherals -

Common Arc Parameter Block Others
mmon arameter ors |
=
2
5
o
o
~| 8
2l =
s
o =
o 3
[
Servo Posltioning c’:":"::,:ﬁ;::e g 7] 5
E e
Instruction Method Axes = ol =
< o] 8 o
K] El e c
. © = e | o o
o a . ] c =
z AR 2 o]l ol 2| 2} 8| 8| & -
> 13 = =3 = [ ° .
= Zla ] 2 E|E|8| 8|8l = el 9
8 o| o >| B Sgirlrloel>]a]l ol ol 2] 2|2
o sl =|3 € =|s|s|algls|&|%|s|E|¢g
= cl 8| e Ela El=|Ele|e|lalEles|luw|E|°c|Z2]&
& Elel E S SIE|S| S| 8| 215|%|2]|%|5 S
5 S1 2] o o eals3|3| 8| 8| s Elal e| 8} E| ©
E SlElElB|elE|le2lsiziolel e sl elelz|Ei8| =
s|laolS|ElSlole|512| 2|2 ¢|ls|e|=2 gl 2152 =] 8
HEIRIHHEEHEE B HHEI R
s &|<2|8|a|=|8|z|[2|8|5|a|<|8|2|R|8|%|ald8|&| &
START * * O *
R

O : Must be set
» : Differs according to servo program started.

[Control Details]

Control Using START Instruction

(1) Simultaneously start the designated servo programs.

(2) Any servo program can be designated, except the simultaneous start
(START instruction) servo program.

(3) Up to three servo programs can be designated.

(4) After the simultaneous start, each axis is controlled by the designated
servo program.

[Cautions] |
(1) A check is made at the simultaneous start. An error occurs and opera-
tion does not start in the cases shown in the table below.

Stored Codes

Error Error Processing
D9189 D9190
Designated servo program does
not exist Servo program setting error flag Proqram number causing error 19
START instruction designated (M9078): ON on simultaneous start

as servo program Start accept flag

A servo program cannot start (M2001+n): OFF Program number for which error {Error Item Data
due to an error occurred on simultaneous start [(see Section 6.3)

(2) The servo programs cannot be designated for the START instruction
using indirect designation.

(3) If the servo programs designated for the START instruction include
fixed-pitch feed control or speed/position switching control, start may be
delayed a maximum of one second compared to other speed control or
position control.
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[Program Example]
This program executes simultaneous start under the conditions below.
(1) System configuration
Simultaneous start of Axis 1, Axis 2, Axis 3, and Axis 4.

A171SCPU |A1718| A1S

ENC | X10
A172B

L Start command (X000)

| 1 1 1 1 1

r- N

MR[]B MR[]B MR[]B MH[]B I ke Axis involved in -
L-d simultaneous

Axl(hg .Ax% IAxls ,Anéhg-_: start
3(5 1
1

(2) Quantity and numbers of servo programs designated
(a) Designated servo programs: 3

(b) Designated servo program numbers

Servo Program No. Axis Control Detalls
1 1.2 : Circular interpolation
! control
14 3 Speed control
Home position return
45 4 control

(3) Start conditions
(a) Simultaneous start servo program number....... No. 121

(b) Simultaneous start run command.................... leading edge of
X100 (OFF — ON)

(4) Servo program
The simultaneous start servo program No. 121 is shown below.

<K 121> ——

START —— Simultaneous start

1 j———— No. 1 servo program
14 No. 14 servo program
45— No. 45 servo program

AAR
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(5) Sequence program
The sequence program which runs the servo program is shown below.

M9039
o HI (M2000)1  Turns ON PC ready.

M9074
I

Turns ON all axes servo start

command.
X0000 MS074 M2009 M9076
L1 H it e [PLS  Mi21 ]_} Turns ON servo program No.

{M2042)-

121 start command flag

Mi214
1} [SET  Miz2 H (-T102rf) when X000 turns OFF
M9074 M122 M2001 M2002 M2003 M2004 K ’ _
18 H —— b———— 34— F [svsT ttyase 121 3} Servoprogram No. 121 exe

cution request.

I [RsT mi22 1 Turns OFF M122 on comple-
tion of servo program No.
121 execution request.

CIRCUIT END
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7.19 JOG Operation

Runs the set JOG operation.

Individual start or simultaneous start can be used for JOG operation.

JOG operation can be run from a sequence program or in a peripheral device
test mode.

(For information on running JOG operation in a peripheral device test mode,
refer to the operation manual for the appropriate peripheral device.)

To carry out JOG operation, the JOG operation must be set for each axis.

7.19.1 JOG operation data

The JOG operation data is the data required to carry out JOG operation.
Set the JOG operation data from a peripheral device.

Table 7.2 Table of JOG Operation Data

No.

Item

Setting Range Detault Explane-

inch degree PULSE Initial Remarks tory

Units

Setting Range

Unlts

Value Section

Setting Range | Units | Setting Range | Units | Setting Range | Units

JOG
speed limit
value

0.01 to
6000000.00

mm/
min

o Sets the max. speed
during JOG
operation.

¢ The JOG speed limit
value becomes the
JOG operation
speed if the JOG
operation speed is
set greater than
JOG speed limit
value.

d
degree|

PLS/
sec

inch/
min

0.001 to
600000.000

PLS/
sec

0.001 to

600000.000 20000

1 to 1000000
min

Parameter
block
setting

o Sets the parameter
— block number used
for JOG operation.

1 to 16 (A171/A273UHCPU (B-axis specification) } q

1 to 64 (A273UHCPU (32-axis specification)) 44

(1) JOG operation data check

A relative check of the JOG operation data is executed at the following
times:

» Power on

e On PC ready (M2000) leading edge (OFF— ON)

s When test mode is selected.

)

Data error processing

¢ Only data for which errors were detected during the relative check
is changed to its default value for JOG operation control.

e The error code corresponding to the data for axes where an error
was detected is stored in the data register.

POINTI

(1) JOG operation to a position outside the fixed parameter stroke limit
cannot be started.
However, JOG operation is possible in the direction from outside
the stroke limit to back inside the stroke limit.

Stroke limit lower limit Stroke limit upper limit

@=P Doss not start
4=® starts

4=® Does not start
Starts
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oo
7.19.2 Individual start

Starts JOG operation for the designated axes.

JOG operation is controlled by the following JOG operation signals:
e Forward JOG operation .......... M1802+20n
* Reverse JOG operation ........... M1803+20n

[Control Details]
(1) JOG operation continues at the speed value stored in the JOG operation
speed setting register while the JOG operation signal remains ON and
a deceleration stop occurs when the JOG operation signal turns OFF.
Control of acceleration and deceleration is based on the JOG operation
data settings.

Acceleration

v 4 based on JOG JOG operation speed
operation
data Deceleration stop based

on JOG operation data

1
1
|
:
{ : >t
| 1
] 1
ON |

JOG operation signals E___l———.—l_____
(M18m2/M18m3)

JOG operation carried out for axes for which the JOG operation signal
is ON.

(2) The JOG operation signal, JOG operation setting register, and setting
range for each axis are shown in the table below.

<A171SCPU>
) JOG Operation Setting Setting Range
JOa Operation  Rang
No. P Reglster mm Inch degree PULSE
Forward Reverse Most Least Setting Setting Setting Setting
JOa JoQ | Significant | Significant | Range Units Range Unlts Range Units Range Units
1 M1802 M1803 D965 D964 2 _s 3
2 M1822 Mi823 Do71 D970 1to x 10 ) 1to x 10 ) 1to x 10 ) 1to PLS/sec
3 M1842 M1843 D977 D976 600000000 | mm/min | 600000000 | mm/min | 600000000 | mm/min 1000000
4 M1862 M1863 D983 D982

* See Section 3.4.2 for the JOG operation signhal and JOG operation setting
register used for each axis with the A273UHCPU (8-/32-axis specification)
However, the setting ranges are the same as those shown in the table
above.

POINT

To set the JOG operation speed using a sequence program, store a
value in the JOG operation speed setting register which is 100 times
the actual speed in units of millimeters or 1000 times the speed in units
of inches or degrees.

r Example - - - - - - - - --"-"---"-"-"-"-"-"—-"-—-"—"——- 1

" Toseta JOG operation speed of 6000.00 mm/min., store the value
600000 in the JOG operation speed setting register.
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[Cautions]

M

(2

(3)

Forward JOG operation occurs if the forward JOG signal (M1802+20n)
and reverse JOG signal (M1803+20n) turn ON simultaneously for a
single axis. .

After the forward JOG signal turns OFF and deceleration stop is com-
plete, reverse JOG operation starts if the reverse JOG operation signal
remains ON.

Y Forward JOG operation
'
' Stop
]
: >t
H
i
]
1
1
]
]
ON ) Revetse :
Forward OFF i |
. JOG signal
JOG signal ON :
Reverse JOG OFF | Reverse JOG I—
operation _ signal ignored

If the JOG operation signal turns back ON during deceleration after the
JOG operation signal previously turned OFF, deceleration continues
until the speed reaches zero before JOG operation is restarted.

v JOG operation

£

» t

- Va

JOG operation OFF |

signal

| N

et EEELPH

L

JOG operation cannot be started by the JOG operation signals
(M1802+20n/M1803+20n) in a peripheral device test mode.

JOG operation starts on the leading edge (OFF — ON) of the JOG
operation signal after the test mode is reset.

Y] JOG operation not possi-
ble without JOG operation ;nq operation

JOG operation not signal leading edge

possible during test
mode (start error)

I
1
|
2 | .t
I . | |
1 1 I
Test mode ON ! ! !
(M9075) ' OFF |
I i
{ ON . '
JOG operation OFF
sone TR OFF Lt I

7-129



7. POSITIONING CONTROL

[Program Example]
This program executes JOG operation under the conditions below.
(1) System configuration
JOG operation of Axis 4.

A171SCPU |A171§ A1S
ENC| X10
Al172B

t— o Forward JOG operation command (X000) ‘
¢ Reverse JOG operation command {X001)

[ | | I 1
MH-[]-B| |MR-[]-B| |;IIR-[)-BI |MR-[]-B|

Axis? Axis Axis fAxis| ~ 7|
2 3 4 1
'

(2) JOG operation conditions
(a) Axis number ................. Axis 4

(b) JOG operation speed ..... 1000

(c) JOG operation commands
1) Forward JOG operation ........... X000 ON
2) Reverse JOG operation ........... X001 ON

(3) Seduence program

M2039
0} (M2000{ Turns ON PC ready.
M8074
2} (M20421 Turns ON all axes servo start
MOO0D M9074 M2009 Mg076 M2004 K command.
4l Ht 1 1t A { DMOV 1000 pes2 H Stores JOG operation speed
X0001 (1000) in D982, D983 when
4 [SET  M140 }.\XOOO or X001 is ON.
X140 X0000 M1863 Turns ON M140 when stgrage
18 | i} 3+ {(M18e2, . of JOG operation speed is com-
X140 X0001 M1862 ) \plete.
22 i T M129N \Forward JOG operation.
X0000  X0001
26 —H——iF {RST M40 J‘\Revorse JOG operation.
CIRCUIT END Turns OFF M140 when X000
and X001 turn OFF.
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L __________________________________________________________ |

7.19.3 Simultaneous start

Simultaneously starts JOG operation desighated for multiple axes.

[Control Details]

(1) JOG operation continues at the speed value stored in the JOG operation
speed setting register for each axis while the JOG simultaneous start
command (M2015) remains ON, and a deceleration stop occurs when
M2015 turns OFF.

Control of acceleration and deceleration is based on the JOG operation
data settings.

Acceleration based

on JOG operation
data o~ JOG operation speed

Deceleration stop based
:\<V on JOG operation data

» t

JOG operation
based on D1015
¢ data

D1018

X

OFF

J ON

) |
|

M2015

(2) JOG operation is carried out on the axes set in the JOG simultaneous
start axis setting area (D1015).

b1

D1015

bi4

3 8

b7 b6 b5 b4

Axis |Axis [Axis |Axis
4 131211

b3 bi__bO_
| | | |Axis xis |Axis [Axis
4 3 2 1

Reverse JOG

Forward JOQ

— 1: Run JOG operation
0: Do not run JOG operation

r- Example A
| Setting Axis 1 and Axis 2 to forward JOG operation and Axis 4 to reverse JOG operation
| using the MOV instruction. |

[ Mov ] Hosos | pro1s H !

| (1)set as a hexadecimal value (H)...... | —
. M |
|

I (2) set as a decimal value (K)............... L

|
I
L | F [ mov | k2081 | p1o1s | _;

(3) The JOG operation speed setting registers are described below.

<A171SCPU>

JOG Operation Speed Change Value
Speed Setting
Axls Reglster mm Inch degres PULSE
No. Most Least
Signlifl- | Signifl- | Set Range | Units | Set Range | Units | Set Range | Units | Set Range | Units
cant cant
1 D865 D964 2 - -3
2 D971 D970 1to x 10 1to x 10 1to x 10 1to PLS/sec
600000000 | mm/min | 600000000 | mm/min | 600000000 | mm/min | 1000000
3 D977 D976
4 DO83 D982

* See Section 3.4.2 for the JOG operation speed setting register used for
each axis with the A273UHCPU (8-/32-axis specification) However, the
speed change values are the same as those shown in the table above.
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[Program Example]
This program executes simultaneous start of JOG operations under the
conditions below.
(1) System configuration
- JOG operation of Axis 1, Axis 2, and Axis 4.

A171S8CPU A1718| AtS

T—JOG operation command (X000)

[ ] [ 1 l 1
MH-[]Bl MR-[]BI MR-[ ] MR-[]-BI

4%

(2) JOG operation conditions
(a) The JOG operation conditions are tabled below.

Item JOG
AXxis number Axis 1 Axis 2 Axis 4
JOG operation speed 1000 500 1000
JOG operation direction Forward Forward Reverse

(b) JOG operation command .... X000 ON

(3) Sequence program

M9038
0 4} (m2000){ Turns ON PC ready.

M8074
2 (M2042)y1 Turns ON all axes servo start

X0000 M9074 M2000 M9076 M2001 M2002 M2004 H gommand.
4 M " n " e f [MOV 0803 DioisH Storesin D1015 JOG operation

axes while X000 is ON.

K
- ————{DMOV 1000 D064 1~

K
- - TDMOV 500 D970 H
K

L ' [ DMOV 1000 Dog2 H

Stores the JOG operation
speed for each axis in the ap-
propriate JOG operation speed
setting registers.

Turns ON M141 when setting is
- {SET  M141 1 complete for simultaneous start
X0000 M141 axes and JOG operation

a8 I T (M2015) speeds.

Py {rRsT  Mi41 H JOG operation.

CIRCUIT END Turns OFF M141 when X000
turns OFF.
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7.20 Manual Pulse Generator Operation

Positioning control according to the number of pulses input from the manual
pulse generator.

Simultaneous operation of 1 to 3 axes is possible with one manual pulse
generator; the number of modules that can be connected is as shown below.

Number Connectable to the
Manual Pulse Generator

A171SCPU 1
A273UHCPU (8-/32-axis specifcation) 3

IMPORTANTI

When two or more A273EX are installed, connect the manual pulse
generator to the first A273EX (counting from slot 0 of the main base
unit).

(Only one manual pulse generator can be used.)

[Control Details]

(1) Positioning of the axes set in the manual pulse generator axis setting
register according to the pulses input from the manual pulse generator.
Manual pulse generator operation is only valid while the manual pulse
generator enable flag is ON.

<A171SCPU>

Manual Pulse Generator Axis

Setting Register
D1012 D2012

Manual Pulse Generator Enable Flag

<A273UHCPU (8-axis specification)>

Manual Pulse Generator | Manual Pulse Generator | Manual Pulse Generator

Connected Position Axis Setting Register Enable Flag
P1 D1012 M2012
P2 D1013 M2013
P3 D1014 M2014

<A273UHCPU (32-axis specification)>

Manual Pulse Generator | Manual Pulse Generator | Manual Pulse Generator

Connected Position Axis Setting Register Enable Flag
P1 D714, D715 M2051
P2 D716, D717 M2052
P3 D718, D719 M2053

(2) The travel value and output speed are shown below for positioning
control due to manual pulse generator output.
(a) Travel value
The travel value due to the input of pulses from a manual pulse
generator is calculated using the following formula.

[travel value] = [travel value per pulse] x [number of input pulses]
x [manual pulse generator input multiplication factor setting]
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The travel value per pulse during manual pulse generator operation

is shown in the following table.

Units Travel Value
mm 0.1 pm
inch 0.00001 inch

degree 0.00001 degree

PLUSE 1 PULSE

‘For units of millimeters, the commanded travel value for input of one
pulse is: (0.1 pm) x (1 pulse) x (manual pulse generator input

maghnification setting)
(b) Output speed

The output speed is the positioning speed corresponding to the
number of pulses input from a manual pulse generator in unit time.

[output speed] = [input pulses per 1 ms] x

[manual pulse generator input multiplication factor setting]

(3) Setting the axes controlled by the manual pulse generator

(a) The axes controlled by the manual pulse generator are set in the
manual pulse generator axis setting register (D1012/D1012 to

D1014/D714 to D719).

<A171SCPU/A273UHCPU (8-axis specification)>

The value is set as a maximum of three decimal digits, with each
digit representing an axis from Axis 1 to Axis 4/Axis 1 to Axis 8.
(The number of digits represents the number of simultaneously

controlled axes.)

- Example - - - - - - - ---"-"-"-"-"-"-"—-"——-—- - - — -

manual pulse generator.

Set the following value to control Axis 3 and Axis 4 with the

——1+——— movp [ ka4 | D1012 }—4

<A273UHCPU (32-axis specification)>

s Axis 3 and Axis 4 designated

Set bits corresponding to the controlled axes (1 to 32).

generator 1, make the following settings.

bi6 bi4d b13 b12 bty b10 be b8 b7 be bs

- Example - - - - - - ---"-"-"-"-"-"-"-"—-"—-"—-"—-"—- - - -
To control axis 1 and axis 22 and axis 30 with manual pulse

b2

D714 IAxIn 14&!. 14Axla 14\on 1*on 14\)(!: Mlhdo 14Axl. OJAxls aleln 7IAon

b4 b3
6] axis 5| axia 4}

)
Axie 3| axis 2| i1

D716 kxh azlqm s!a 2*):1‘ 24\)(!. dﬁxh zJ/ud‘ 24!xlt 24\:(!. 23 EAAx

(1) When set in hexadecimal (H)............ — ——{ omov [ H2020001 [ 0714 |—]

(2) When set in decimal (K)..........cceceveue |...| |._+ DMOV |K538968065| D714 |—-|

r
|
|
|
|
|
|
|
|
|
|
1
|
L
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The connected position of the manual pulse generator used with the A273UHCPU (8-/32-axis
specification) indicates the A273EX connector pin (P1, P2, P3) to which the manual pulse
generator is connected.
See the A273UHCPU (8/32-axis specification) Motion Controller User's Manual (IB-67262 for
details about A273EX. )

(4) Manual pulse generator 1-pulse input magnification
(a) The magnification setting for a 1 pulse input from the manual
pulse generator is set for each axis.

<A171SCPU> <A273UHCPU (32-axis)>
- -pulse Inpu
Magnification  (Coespondingls v pongol | Magnifioation | COTSSPORAING | g iung pange
Setting Reglster ) Setting Register )
D1016 Axis 1 D720 Axis 1
D1017 Axis 2 1-100 D721 Axis 2
D1018 Axis 3 D722 Axis 3
D1019 Axis 4 D723 Axis 4
D724 Axis 5
D725 Axis 6
<A273UHCPU (8-axis)> D726 Axis 7
- D727 Axis 8
;n:gurlnlsttel:til’:lti cor;;:::;::'“ Setting Range D728 Axis 9
Setting Register : D739 Axis 10
D1016 Axis 1 D730 Axis 11
D1017 Axis 2 D731 Axis 12
D1018 Axis 3 4100 D732 Axis 13 1-100
D1019 Axis 4 -
D733 Axis 14
D1020 Axis 5 D734 Axis 15
D1021 Axis 6 D735 Axis 16
D1022 Axis 7 D736 Axis 17
D1023 Axis 8 D737 Axis 18
D738 Axis 19
D739 Axis 20
D740 Axis 21
D741 Axis 22
D742 Axis 23
D743 Axis 24
D744 Axis 25
D745 Axis 26
D746 Axis 27
D747 Axis 28
D748 Axis 29
D749 Axis 30
D750 Axis 31
D751 Axis 32
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(5) Atthe leading edge of the manual pulse generator enable flag, a check
is made in the manual pulse generator 1-pulse input magnification
setting registers of the manual pulse generator input magnifications set
for the appropriate axes.

If an out-of-range value is detected, the manual pulse generator axis
setting error register (D9187) and manual pulse generator axis setting
error flag (M9077) are set and a value of 1 is used for the magnification.

(6) Manual pulse generator smoothing magnification setting
Set a magnification to smooth the leading edge and trailing edge of
manual pulse generator operation.

<A171SCPU> <A273UHCPU (32-axis)>
Manual Pulse Generator Smoothing Setting Manual Pulse Generator Smoothing Setting
Magnification Setting Register Range Magnification Setting Register Range
D9192 0 to59 Manual pulse generator 1 (P1) : D752
<A273UHCPU (8-axis)> Manual pulse generator 2 (P2) : D753 _ 0 to59
Manual pulse generator 3 (P3) : D754
Manual Pulse Generator Smoothing Setting
Magnlificatlon Setting Register Range
Manual pulse generator 1 (P1) : D9192
Manual pulse generator 2 (P2) : D9193 0 to59

Manual pulse generator 3 (P3) : D9194

(a) Operation

] I

Manual pulse generator input
P P ON

V1

Manual pulse generator OFF
enable flag (M2012)
VT
t |t t]t]

Output speed (V1) = (Bﬂgber of input ) X <manual pulse generator 1 pulse >

es/ms input magnification setting

travel value number manual pulse generator 1

Travel value (L) = ( X (of input | x ulse input magnification
© per pulse > pulsgs getting P g

(1) The travel value per manual pulse generator pulse is as follows.
e Setting unit — mm : 0.1 pm

inch : 0.00001 inch

degree : 0.00001 degree

— PULSE : 1 pulse

(2) The smoothing time constant is a value in the range §6.8 ms to 3408 ms.
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(7) Details of errors occurring during the setting of data for manual pulse
generator operation are shown in the table below.

Error Details Error Processing
A digit was set outside the ¢ Digit ignored where error occurred.
ranges 1-4, 1-8, or 1-32. * Manual pulse generator of valid axes with settings

in rang es 1-4, 1-8, or 1-32.
The designated axis is set for |e Duplicated designated axis ignored.

manual pulse generator « Exscutes the manual pulse generator operation
operation. set first.
More than 4 digits set o All set axes ighored

[Cautions]
(1) The start accept flag turns ON for axes during manual pulse generator
operation.
Consequently, positioning control or home position return cannot be
started by the servo system CPU or a peripheral device.
Turn OFF the manual pulse generator enable flag when manual pulse
generator operation is complete.

(2) The torque limit value is fixed at 300% during manual pulse generator
operation.

(3) When the manual pulse generator enable flag comes ON for a driven
axis, for example one performing positioning control or JOG operation,
error 214 is set for the relevant axis and manual pulse generator input
is not enabled. After the axis has been stopped, the rise of the manual
pulse generator enable flag is validated, the manual pulse generator
input enabled status is established, the start accept flag comes ON, and
input from the manual pulse generator is accepted.

(4) If the manual pulse generator enable flag for another manual pulse
generator No. is turned ON for an axis currently performing manual pulse
generator operation, error 214 is set for the relevant axis and the input
of that manual pulse generator is not enabled.

(5) If, after the manual pulse generator enable flag has been turned OFF, it
is turned ON again for an axis that is performing smoothing deceleration,
error 214 is set and manual pulse generator input is not enabled. Turn
the manual pulse generator enable flag ON after smoothing deceleration
to a stop (after the start accept flag has gone OFF).

(6) If, after the manual pulse generator enable flag has been turned OFF,
another axis is set during smoothing deceleration and the same manual
pulse generator enable flag is turned ON again, manual pulse generator
input will not be enabled. In this case, the manual pulse generator axis
setting error bit of the manual pulse generator axis setting error storage
register (D9187) comes ON, and the manual pulse generator axis setting
error flag (M9077) comes ON. Establish an interlock such that the start
accept flag of the designated axis going OFF is a condition for the
manual pulse generator enable flag coming ON.
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[Procedure for Manual Pulse Generator Operation]

The procedure for manual pulse generator operation is shown below.
( Start )

Set manual pulse generator 1-
pulse input magnification

l

Set manual pulse generator
operation axes

|

Turn ON manual pulse
generator enable flag. /

l

Positioning by manual pulse
generator

Turn OFF manual pulse
generator enable flag. | v

l
C End )

using a sequence program

using a sequence program
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[Program Example]
This program executes manual pulse generator operation under the condi-
tions below.
(1) System configuration
Manual pulse generator operation of Axis 1.

A171SCPU |A171S| A1S

ENC | X10
A1728

oM I pulse g tor op hl
(X000)

«M I pulse g tor operati plet
(X001) D

| 1 I ] | M | pulse
generator

1
MR-[]-B| |MR-[]-B| MR-[]-B| |MR-[]-B‘

TAxis| ~ 7 ) Axis Axis Axis
Yy 12 3 4
] ]

(2) Manual pulse generator operation conditions

(a) Manual pulse generator operation axis........... Axis 1
(b) Manual pulse generator 1-pulse input ............ 100
magnification
(c) Manual pulse generator operation enable....... leading edge of X000
(OFF — ON)
(d) Manual pulse generator operation complete....leading edge of X001
- (OFF —» ON)

(3) Sequence program
A sequence program for manual pulse generator operation is shown

below.
M8038
0} {M2000~  Turns ON PC ready.
M8074
Turns ON all axes servo
2 a1 (M204 :
k M20437 start command.
. _>|(<:>000 h:ﬂ?074 'V:"f:°°9 ’:‘?076 [PLs  Mi40 H Detects leading edge of
K X000 (OFF — ON)
" _hlngou M140  M2001 rMov 1 D1012H Sets axis (Axis 1) for man-
' ' -t - ual pulse generator opera-
R K tion.
- {MOV 100  D10161H

< Axis 1 manual pulse gener-
| [seT Mzo12]—\ i;ct)iro:‘-pulse input magnifi-
X0001 - Turns ON manual pulse
25 | PLS  MI41 1] generator enable flag.
| M4t . ™\ Turns OFF manual pulse
20 | LRST  M2012ZHJ  generator enable flag when
X001 turns ON.

CIRCUT END
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7.21 Home Position Return

(1) Use home position return at power on and other times where confirma-
tion that axes are at the machine home position is required.

(2) The following three methods of home position return are available:
¢ Near-zero point dog method | Used when not using an absolute
e Count method ‘ position system

s Data set method.................... (Recommended for an absolute-posi-
tion system)

(3) To carry out home position return, the home position return data must
be set for each axis.

7.21.1 Home position return data

The home position return data is the data required to carry out home position
return. '
Set the home position return data from a peripheral device.

Table 7.3 Table of Home Position Return Data

Setting Range Default Explans-
No ltem mm inch degree PULSE Initial Remarks s.t:uw
Sefting Range | Units | Setting Range | Units | Setting Range | Unis | Setting Range | unnts | Value on
Home » Sets the direction for
9 position 0: reverse direction (decreased address) o h°f"° posmo'n retu.rn. .
return 1: forward direction (increased address) * Axis travels in designated
direction direction after home posi-
tion return is started.
* Sets the home position re-
turn method.
* The near-zero point dog
" method or count method
orqg 0: near-zero point dog method : is recommended for a
2 P"ts' fon 1: count method 0 servo amplifier which —
ethod 2: data set method : does not support abso-
metho! lute data, and the data
set method is recom-
mended for a servo am-
plifier which supports
absolute data.
« Sets the present value of
the home position after
Home 1 _s s home position return.
s —2147483648 |x10 -2147483648 |x10 x10 -2147483648 o 1t is recommended that _
8 [postion 1102147483647 | um | 102147483647 | inon | O 10 35999998 | qogre | 1o 2147ama6a7 | PLS | O "y ot Cition ad-
dress is set at the stroke
fimit upper limit or lower
limit.
Home
4 position 0.01 to mm/ 0.001 to inch/ 0.001 to degree/ 1 to 1000000 PLS/ J o Sets the speed for home _
return 6000000.00 min 600000.000 min 600000.000 min sec position return,
speed
* Sets the creep speed
{low speed immediately
. before stopping after de-
5 |opoen 600000000 | min | ©06000.000 | mm | 606560.000 | | 1t 1000000 | FLE/} 4 | celeration trom home -
P * ’ . position return speed)
after the near-zero point
dog.
* Sets the travel value after
Travel the near-zero point dog
value for the count method.
Oto Oto . 0to Oto 7.214
6 |afternear-| ) 1748384.7 | MM | 2147483647 | MM | 21474.83647 [9°97°® | 2147483647 | PLS | — |o Setgreaterthanthe de- | (1)
zero point celeration distance at the
dog home position return
speed.
Parameter . I * Sets the parameter block
7 |block 1 ‘°1 1'6 (GT 7;237/25;,_'30%”523 (8'.“'5 SPi:.c"':.’at'o") ) 1 to use for home position —_
setting 064 ( (32-axis specification)) return (see Section 4.4).
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(1) Setting the travel value after near-zero point dog
(a) This parameter sets the travel value after the near-zero point dog
turns ON for home position return using the count method.

(b) After the near-zero point dog turns ON, the home position is the first
zero point after travel by the set travel value is complete.

(c) Set the travel value after the near-zero point dog turns ON greater
than the deceleration distance at the home position return speed.

r--- Example ---=------------oo-o-omcocmommo oo oo oo oo e e -

[}
i The deceleration distance is calculated as shown below from the speed ;
i limit value, home position return speed, creep speed, and deceleration
time.
[Home position return operation]

Speed limit valueVp = 200 kpps
)

Home position return speed:
Vz = 10 kpps |

]

]

1

]

1

1

1

1

1

3

]

]

]

1

L)

1

1

L]

1

1

1

]

I

]

]

]

]

Actual deceleration time: !
Vz 1 !

t=Tex Ve e—TB .. Deceleration time: :

T = 300 ms :

]
]
]
1
]
1
1
1
1
!
1
i
]
]
)
]
]
]
]
1
1
1
1
1
1
]

[Deceleration distance (shaded area under graph)]

Vz

1
"2 000

Change in speed per millisecond
= vz TgxVz

= 2000 Ve

_10 x10° 300 x10 x16°
- 2000 200 x 10

=75 Set greater than 75.

P R e R ittt bl
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7.21.2 Home position return by the near-zero point dog method

(1) Near-zero point dog method
Using the near-zero point dog method, the home position is the first zero
point after the near- zero point dog turns OFF.

(2) Home position return by the near-zero point dog method
The home position return operation using the near-zero point dog
method is shown in Fig. 7.32.

Home position return  * A deceleration stop occurs after
— direction the near-zero point dog turns OFF.
Home position return speed Positioning carried out from this
position to the zero point.

Creep speed The distance to the zero point
( is determined from the servo )
data.

Home position
return st

>t
Near-zero

point dog W

¥ T

] I

1 I

L
/U Uy t Zero point

F .

|

i

|

» The travel value in this range Is
| stored in the monitoring register:
: Travel value after near-zero point

le o1 dog turns ON.
[ 1 The travel value in this range is

stored in the monitoring register:
Home position return second travel
value.

Fig. 7.32 Operation of Home Position Return by the Near-Zero Point
Dog Method
(3) Running home position return
To run home position return, use the servo program described in Section
7.21.5.

(4) Cautions .

Take note of the following points during home position return by the

near-zero point dog method.

(a) Keep the near-zero point dog ON during deceleration from the home
position return speed to the creep speed.
A deceleration stop occurs if the near-zero point dog turns OFF
before deceleration to the creep speed, and the next zero point
becomes the home position.

The zero point in this range does not be-
come the home position.

Home position return speed

Set creep speed

I
|
Near-zero |
point dog W |
|
i

ON IOFF
| U
—i

1 Zetro point

The next zero point becomes the home position.
A zero point is missed during the deceleration
stop after the near-zero point dog turns OFF.
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(b) Adjust the position where the near-zero point dog turns OFF, such
that the home position return second travel value becomes half the
travel value for one revolution of the motor.

A home position discrepancy equivalent to one revolution of the
motor may occur if the home position return travel value is less than
half the travel value for one revolution of the motor.

If the deceleration stop position after the
near-zero point dog turns OFF is very
close to a zero point, the creep speed and
deceleration settings may result in a home
position discrepancy equivalent to one
revolution of the motor.

Near-zero

point dog 2
ON OFF

i Zero point

|

IMPORTANTI

(1) Inthe following cases, before starting the home position return, use
JOG operation or some other method to return the axis to a position
before where the near-zero point dog turned ON. Home position
return will not start unless the axis is returned to a position before
the near-zero point dog position.

(a) Home position return from a position after the near-zero point
dog turned OFF.

(b) When the power is turned ON after home position return was
completed.

7-143



7. POSITIONING CONTROL

7.21.3 Home position return by the count method

(1) Count method
Using the count method, the home position is the first zero point after a
designated distance (travel value after near-zero point dog turns ON)
after the near-zero point dog turns ON.
The travel value after the near-zero point dog turns ON is set in the table
p of home position return data shown in section 7.21.1.
(2) Home position return by the count method
The home position return operation using the count method is shown in
Fig. 7.33.

* After the near-zero point dog
turns ON, positioning by the travel

Home position

A
v return start

Home position return
direction
—_— aas
Home position
return speed

Creep speed

value after the near-zero point
dog set in the home position re-
turn data turns ON is executed.
Positioning is carried out from this
position to the zero point.

is determined from the servo

( The distance to the zero point
data. )

Y >t
| | t
1ON | ]

|

[P
F

Near-zero
point dog

Zero point
H The trave! value in this range is
stored in the monitoring register:
Travel value after near-zero point
dog turns ON.
The travel value in this range is
stored in the monitoring register:
Home position return second travel
value.

Yy

1

Fig. 7.33 Operation of Home Position Return by the Count Method

(3) Running home position return
To run home position return, use the servo program described in Section
7.21.5. ‘

Cautions
(a) Maintain sufficient distance between the position where the near-
zero point dog turns OFF and the home position.

(4)

(b) Using the count method, home position return or resumptive start of
home position return is possible when the near-zero point dog turns
ON. To carry out home position return or resumptive start of home
position return when the near-zero point dog turns ON, return the
axis to a position where the near-zero point dog is OFF before
starting the home position return.
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7.21.4 Home position return by the data set method

(1

)

Data set method

The data set method is a home position return method which does not
use the near-zero point dogs. This method can be used with the abso-
lute position system.

Home position return by the data set method
The address present value becomes the home position address when
the home position return operation is run with the DSFRP instruction.

The address when the home position re-

turn is run is registered as the home po-
sition address.
> t

Home position
return with the
DSFRP instruction

Fig. 7.34 Operation of Home Position Return by the Data Set Method

@)

(4)

Executing home position return
To execute home position return, use the servo program described in
Section 7.21.5.

Cautions

(a) A zero point must be passed between turning on the power and
executing home position return. '
A no zero point passed error occurs if home position return is
executed before a zero point is passed.
After a no zero point passed error occurs, reset the error and turn
the servomotor at least one revolution using JOG operation before
running the home position return operation again.
Use the zero point passed signal (M16m6) to check that a zero point
is passed.

(b) Starting home position return with the data set method when not
using the absolute position system has the same function as the
present value change command.

(c) The home position return data required for the data set method are
the home position return method and home position address.
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7.21.5 Home position return servo program

Home position return uses the ZERO servo instruction.

Servo Positioning
Instruction Method

Number of
Controllable
Axes

Items Set by Peripherals
Common Are Parameter Block

Rapid Stop Deceleration Time
Deceleration Processing on Stop Input
Allowable Error Range for Circular Iinterpolation

Commanded Speed
Torque LImit Value
Speed Limit Value
Acceleration Time
Deceleration Time
Torque Limit Value

Parameter Block No.
Address/Travel Value
Dwell Time

M Code

Auxiliary Point
Radius

Center Point

Control Unit

S Curve Ratlo

Speed Change

Axls

1

o

[Control Details]

[Caution]

O : Must be set

(1)

(1)

Home position return is carried out using the method designated in the
home position return data (see Section 7.21.1).

Refer to the following sections for details about the home position return
methods:

o Near-zero point dogmethod ......... Section 7.21.2
e Countmethod...................... Section 7.21.3
e Datasetmethod.................... Section 7.21.4

If the following circuit conducts home position return using the near-zero
point dog method after the PC ready flag (M2000) turns ON but before
the PCPU ready flag (M9074) turns ON, another home position return
request is issued after home position return is complete.

Therefore, apply interlock conditions to M9074 and X1602+20n (in-posi-
tion signal) when carrying out a home position return.

(See program example.)

M2001 M1610 M9(}74 M1602

I I K
0 | | [svsT J1 o H

CIRCUIT END In-position signal

Start reception flag

Home position return complete signal
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[Program Example]

This program carries out home position return using servo program No. 0,
under the conditions below.
(1) System configuration

Home position return of Axis 4.

A171SCPU |A171S| AiS
ENC| X10
A172B

1— Home position return command (X000)

{ ] I | [ 1
MH-[]-BI MR-[]-B—I MH-[]-BI MR-[ ]-B

Axisi Axis Axis Taxis] "7
2 3 1 4 1
I '

(2) Servo program example
Servo program No. 0 for home position return is shown below,

<K 0>—'—

ZERO [——— Home position return
Axis 4 Axis used........ Axis 4

(3) Sequence program example
The sequence program which runs the servo program is shown below.

° —|M:I9039 (m2009- Turns ON PC ready.
2 ":9074 (M2042 Turns ON all axes servo start
command.
X0000 MS9074 M2000 M9078 i
4t . it i {PLs Mo H } Turns ON servo program No. 0
MO start command flag (M1) when
vl {SET W1 X000 turns ON.
M9074 M1 M2004 M1682 . K )
13 | i +F it { svsT J4 0 H Servo program No. O execution
request.
- frsT Mt H Turns OFF M1 on completion of
servo program No. O execution
CIRCUIT END request.
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7.22 High-Speed Oscillation

Positioning of a designated axis is performed on an oscillating sine wave.

Items Set by Peripherals
Common Arc Parameter Block Others
=
2
5
[-]
g
5] 2
a =
al =
R
ol =
[} 3
Servo Positioning c'::l::zrll;::o ] 9 H
Instruction |  Method Aros £ |9
3 o &
RE ANHE
-] 3| o S €
IR E HRHEHEIEIRIE:
£= -
8 3| & 2| g s s|F[E|812|=|¢8 s
o =| 3 o | = =2l e| =
@ 218 e E| E1S|E|2|2|e|=|E|2|w §
g 12| E prfl 2|°l3| 5| 8|8l 2|S5| &2 5
- sl 2l e =l =| A &S] St @ |l a o
E 8| ElC| ol glSlals|(8jein|2|s glsl®w|ois °
.055%0u=3—-5-—00039°3=0:0
:—u0305525=5333%°3=°=523
m5<o E|lr|g|xjO|Z|O| 0| <ja|lx|+-|a|ld{an|O]|n| o
— 1 Alo]Jolo A A Al aA|Na
—

0O : Must be set
A :Set if required

[Control details]
The designated axis is caused to oscillate on a designated sine wave.
Acceleration/deceleration processing is not performed.

‘/_\ 360[d
Amplitude I \/ [degree]

Starting angle

(1) Amplitude
Designate the amplitude of the oscillation in the setting units.
The amplitude can be set in the range 1 to 2147483647.

(2) Starting angle
Set the angle on the sine curve at which oscillation is to start.
The setting range is 0 to 359.9 (degrees).

(3) Frequency
Set how many sine curve cycles occur in one minute.
The setting range is 1 to 5000 (CPM).

POINTl

Since acceleration/deceleration processing is not performed, you
should set the starting angle to 90 degrees or 270 degrees in order to
avoid an abrupt start.
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[Notes]

[Example program]

(1) If the amplitude setting is outside the permissible range, the servo
program setting error "25" occurs and operation does not start.

(2) If the starting angle setting is outside the permissible range, the
servo program setting error "26" occurs and operation does not start.

(3) If the frequency setting is outside the permissible range, the servo
program setting error "27" occurs and operation does not start.

(4) After starting, operation is continually repeated until a stop signal
is input.

(5) Speed changes during operation are not possible. Attempted
speed changes will cause minor etror "310".

An example of a program for high-speed oscillation is shown below.

<K 5>—'—

osC

Axis 1

Start angle 90.0| [degres]
Amplitude 1000 | [PLS]
Frequency 100 | [CPM]
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8. AUXILIARY AND APPLIED FUNCTIONS

This section describes the auxiliary and applied functions available for posi-
tioning control by the servo system CPU.

(1) Limit switch output function................ Section 8.1
(2) M code output function.................... Section 8.2
(3) Backlash compensation function ........... Section 8.3
(4) Torque limitfunction...................... Section 8.4
(5) Electronic gearfunction................... Section 8.5
(6) Absolute positioningsystem ............... Section 8.6
(7) Speedchange ........................... Section 8.7
(8) Presentvaluechange..................... Section 8.8
(9) Skipfunction ................ ... .. ...... Section 8.9
(10) Teachingfunction........................ Section 8.10
(11) High-speed reading of designated data ... .. Section 8.11
(12) Servo program cancel/start function........ Section 8.12
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8.1 Limit Switch Output Function

The limit switch output function allows the A1SY42 output module or AY42

output module to output ON/OFF signals corresponding to the positioning
address set for each axis.

8.1.1 Limit switch output data

Item Settings Initial Value | Comments
o -2147483648 to Unit
2147483647 "'150_, e Upto 10
ON/OFF point | (x 107! pm, x 107° x 10 g pm points can
setting inch, PLS) x 107 linch 0 be set for
0t 55999999 x 10° degree each axis
) (x .:1>0'5 degree) PLS

8.1.2 Limit switch output function

[Control Details] :
(1) The limit switch function outputs the ON/OFF pattern from the A1SY42/
AY42 at the set addresses.
Before running the limit switch output function, the ON/OFF point ad-
dresses and the ON/OFF pattern must be set from a peripheral device.
(Settings cannot be made by the sequence program.)
The number of limit switch outputs per axis and the ON/OFF points are
as follows:
(a) Number of limit switch output points:.....8 points/axis,
total 64 points

(b) ON/OFF points .......c...cccvvvvimniniennnnnnnn, 10 points/axis
Set an address in the stroke
limit range for each point.

ON/OFF switching points. 10 points/axis.
(Common for Point 1 through Point 8.)

1 2 3 4 5 6 7 8 9 10

[ Point 1

Point 2

Point 3

Point 4

8 points/axis

, OFF :
Point 5

//////////////////////////////////////////////////////

L Point 8
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(2) Limit Switch Enable/Disable Setting
The following devices can be used to enable or disable the limit switch
output from each axis or each point.

Table 8.1 Limit Switch Enable/Disable Settings

Setting Set Data Valid
Set Data/Device Unit Processing Timing
Used |
. . 1) Leading edge of
Limit switch output Set ON/OFF pattern can be output () PC ,eaﬂy 9
used/not used set- |, . for the appropriate axis.
8 xis (M2000)
ting in the fixed pa-
Not Used (2) When test mode
rameters. is started
All outputs OFF for the appropriate Is star
axis.
ON |
ON/OFF pattern is output for the o
o appropriate axis based on the set  |Limit switch output
Limit switch output ON/OFF pattern and the limit used/not used
enable signal Axis switch output disable setting setting in the fixed
(M1806+20n) registers (D1008 and D1009). parameters is set to
"used.” .
oFF_|
All outputs OFF for the appropriate
axis.
Disable bit (1)|
o Outputs corresponding to disable
'a'm':)fw'tct': output bits set to "1* are OFF. Wh ,
isable setting . - ile M1806+20n is
registers Point —lEnabIe bit (0) ON.
(D1008 and D1009) Outputs corresponding to enable
bits set to "0" output an ON/OFF
pattern based on the set ON/OFF
pattern.

The data in Table 8.1 is also valid during the test mode set by a peripheral device.

(3) Cautions
(a) The limit switch output is based on the "feed present value" for each
axis after PC ready (M2000) turns ON and the PCPU ready flag
(M9074) is ON.
All points turn OFF when the PCPU ready flag (M9074) turns OFF.

(b) While the PCPU ready flag (M8074) is ON and the feed present value
is outside the set stroke limits, the limit switch output is based on
M1806+20n.

Consequently, the user should apply an interlock to ensure that the
sequence program turns M1806+20n ON inside the stroke limit range
only.
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8.2 M Code Output Function

An M code is a code number between 0 and 255 which can be set for each
positioning control. During positioning control execution, these M codes are
read by the sequence program to check the current servo program and to
command auxiliary operations, such as clamping, drill rotation, and too!
changing.

(1) Setting M codes
The M code can be set when a servo program is written or modified using
a peripheral device. One M code can be set for each servo program.

(2) M code storage and read timing
(a) M codes are stored in the M code register for the designated axis on
positioning start completion and at designated points (speed switch-
ing control, constant speed control).
During interpolation control, the M code is stored for all axes under
interpolation control.

(b) Toread an M code on positioning start completion, use the position-
ing start completion signal (M16m0) as the read command.

(c) To read an M code on positioning completion, use the positioning
completion signal (M16m1) as the read command.

/—_\ Dwell time
[

Position control or speed control ]

SCPU controlled by [ F'C ready flag (M2000)

r m
sequence progra DSFRP instruction

-q-=-=-4

Start accept flag (M200n)

Positioning start completion
signal (M1600+20n)

PCPU controlled by | pogijtioning completion

servo program signal (M1601+20n) !
]
M code X
Set M code number is stored
Speed switching control P1 (Speed switching point)
v 1 P2 (Speed switching point)
! [
: ' P3 (Sto
ON : : '
PC ready flag (M2000) OFF . , ! !
[ ) 1
. . t ! ) .
DSFRP instruction ' ON ' ! !
OFF T ) J
Start accept flag (M2001+n) X oN ; X IL—-—
' ! 1 X
Positioning start completion signal (M1600+20n) L! ' X !—a—
] ! 1
1 ! 1 I"-—"‘
Positioning completion signal (M1601+20n) OFF : ' : ;
] ' 1 '
M code ?(' )'f '
Set M code number is stored

Figure 8.1 M Code Storage and Read Timing
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(3) Resetting M codes

The M codes can be reset by clearing the M code output devices to zero.
Use this method during positioning control to carry out operations unre-
lated to the servo program, such as when it has been difficult to output
the M code during the previous positioning control.

However, an M code output from the servo program takes priority over
an M code set for an intermediate point under speed switching control
or constant-speed control.

(4) Program example
(a) A sequence program to read M codes is shown below, using the
following conditions.

1) AXisused..........cooeeveiviiiinninnennes Axis 3
2) Processing on positioning........... M code number output as BCD
start due to M code code from Y110 to Y118
3) Processing on positioning completion due to M code
a) ifMcode=3.............. [ turn ON Y120
b) fMcode=5.........conrivnrennnn. turn ON Y121
c) ifMcodeisnot3or5............ turn ON Y122
(b) The sequence program based on the above conditions is shown
below.
Outputs M code number as
BCD code from Y110 to
K3 Y118 when the Positioning
0 {BCD D853 Y0010 14  start completion signal
(M16mO0) turns ON.
6 D853 {Y0020)
- D853 } (voo21)H > Turns ON Y120, Y121, Y122
Y0021 on positioning complete.
- +F {vo022)
CIRCUIT END
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8.3 Backlash Compensation Function

The backlash compensation function compensates for the backlash amount
in the mechanical system. When the backlash compensation amount is set,
extra pulses equivalent to the backlash compensation amount are output after
a change in travel direction resulting from positioning control, JOG operation,
or manual pulse generator operation.

\§ Feed screw

;\\§§ Workpiece

Backlash compensation
amount

Figure 8.2 Backlash Compensation Amount

(1) Setting the backlash compensation amount
The backlash compensation amount is one of the fixed parameters, and
is set for each axis using a peripheral device.
The setting range differs according to whether mm, inch, degree, or
pulse units are used, as shown below.
(a) Millimeter units
e 0to 6553.5
[ «0< (Backlash compensation amount) < 65535 (PLS)
(Travel value per pulse )
(Decimal fraction rounded down.)

(b) Inch or Degree Units
[ e 0 to 0.65535
e 0< (Backlash compensation amount) < 65535 (PLS)
(Travel value per pulse )
(Decimal fraction rounded down.)

(c) Pulse Units
¢ 0to 65535
[ . 0< (Backlash compensation amount) x (Pulses per rotation)
(Travel value per rotation)
< 65535 (PLS)
(Decimal fraction rounded down.)
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(2) Backlash compensation processing
The details of backlash compensation processing are shown in the table
below.

Table 8.2 Details of Backlash Compensation Processing

Condition Processing

* No backlash compensation if travel
direction = home position return direction.

« Backlash compensation if travel direction
# home position return direction.

¢ Minimum backlash amount on first JOG
operation after travel direction change.

» Backlash compensation if travel direction
changed.

Manual pulse generator operation o If travel direction changed.

+ Backlash compensation amount is valid
after home position return is started.

+ Status stored at power off and applied to
absolute position system.

First motion after power on

JOG operation start

Positioning start -

Home position return start

Absolute position system

POINTS

(1) The feed pulses equivalent to the backlash compensation amount
are not added to the feed present value.

(2) Home position return is required after the backlash compensation
amount is changed.
The original backlash compensation amount is retained until home
position return is carried out.
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8.4 Torque Limit Function

The torque limit function controls the torque generated by the servomotor
within the set range.

The torque is controlled to the set torque limit value if the torque required
during positioning control exceeds the set limit value.

(1) Torque limit value set range _
Set the torque limit value between 1% and 500% of the rated torque.

(2) How to set the torque limit value
Set the torque limit value using a peripheral device, as described below.
(a) Setting in the Parameter Block (See Section 4.4)
Set the Torque limit value parameter in the parameter block.
Using the servo program to designate which parameter block number
is used allows the servomotor torque to be controlled to a torque limit
value for any positioning control.

(b) Setting with a Servo Program
Designating the torque limit value with the servo program allows
restriction of the servomotor torque to the designated torque limit
value during execution of the servo program.
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r-Examples - --------- - e -

[Setting the torque limit value for speed switching control (VSTART)]
(1) Servo program

Torque setting to end point
Parameter block 3 (P.B.3) set at start

1
1
1
1
1
1
1
1
|
]
1
1
1
| 1, 100000 ( PLS)
6500] { PLS/s0¢)

| : 50{ (%)
| 6:8.R. 2| vABS

7 A8 1, 45000{ (PLS)
| s:§ SPEED 10000] (PLS/sec)
1 9:E 3| VEND

A:P.TORQ
| s:sg.ap

C:
| D:SPEED
| E:$ RATIO

(“CAN SET) PROGRAM STEPS 12
| USED PROG 9
1
1
1
1
1 (2) Parameter block
1
1
! BLOCK 8 <PULSE> SET DATA SETTING RANGE
! A CONTROL UNIT 3 omm tinch 2:degree B:PULSE
| B SPEED RESTRICTION 200000 1 - 1000000  (PLS/sec)
1 C ACCELERATION TIME 1000 1 65635 {msec)
1 D DECELERATION TIME 1000 1 655356 {msec)

E SHORT STOP TIME 1000 1 65535 {msec)

! W . F SRATIO 0 0 . 100 (%)
I Torque limit value setting G TORQUE LIMIT 100 1 500 (%)
| H $TOP METHOD 0 0:DECEL.STOP 1:SHORT STOP
1 | CIRCULAR ERROR RANGE 100 [ - 100000 ( PLS)
1
1
1
1
1
1 .. .
1 (8) General description of operation
1
1
: 2 P1
! Speed switching V2
: control !
! ! P2
1 lo 140000 100000 l
1 _
1 Torque limit to™ X 100% 50%
1 servo l
I . .
| Torque control using Torque control At start, torque limit value
1 torque limit value (100%) using torque limit  from servo program or pa-
| in parameter block 3 value (50%) from  rameter block designated
: (P.B.3). servo program. in servo program.
1
1
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|
8.5 Electronic Gear Function

The electronic gear function changes the travel value per pulse.

The electronic gear is set by setting the travel value per pulse (see Section
4.2.1).

Using the electronic gear function allows positioning control without the need
to select the encoder to match the mechanical system.

[Example] '
positioning speed
Servomotor .

r===

[ ppopdl )

n: m=electronic gear

Pulses per motor revolution ........... 10000 [PLS]
Travel value per motor revolution ... 10 mm [mm]

(1) Electronic gear 1:1 (electronic gear setting = 1)

Travel value per pulse =
Travel value per motor revolution 10 [mm]
Pulses per motor revolution ~ 10000 [PLS] 0.001 [mm/PLS]

Positioning control is executed at the commanded speed.

(2) Electronic gear 2:1 (electronic gear setting = 0.5)

Travel value per pulse =
Travel value per motor revolution 5 [mm]
Pulses per motor revolution — 10000 [PLS] 0.0005 [mm/PLS]

Positioning control is executed faster than the commanded speed.

(3) Electronic gear 1: 2 (electronic gear setting = 2)

Travel value per pulse =
Travel value per motor revolution 20 [mm] 0.002 [nm/PLS]

Pulses per motor revolution ~ 10000 [PLS]

Positioning control is executed slower than the commanded speed.
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The relationship between the commanded speed (positioning speed set in the
servo program) and actual speed (actual positioning speed) is shown below
for different electronic gear settings.

» if electronic gear setting = 1, commanded speed = actual speed
« if electronic gear setting < 1, commanded speed < actual speed
» if electronic gear setting > 1, commanded speed > actual speed

\
‘ .
- 1) electronic gear setting = 1
Speed limit value - —— - - - T TN 2) electronic gear setting < 1
/ 7 2 | o 3) electronic gear setting > 1
Commanded speed — n —
: | | X
| T ' |
Y
p! L ¢
L L I -
1 ] 1
Actual i ' ' ' 1 Actual deceleration
acceleration [«——»| v time
time : | :
| 1 1
= f—————»
Set acceleration time Set deceleration time

The speed limit value, acceleration time, and deceleration time are data from the designated parameter block.

Figure 8.3 Relationship Between Commanded Speed and Actual Speed
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8.6 Absolute Positioning System

The absolute positioning system can be used for positioning control when
using an absolute- position-compatible servomotor (A273UHCPU (8-/32-axis
specification using ADU) and MR-[ ]-B.
Home position return is not necessary using the absolute positioning system
because after the machine position is initially established at system startup,
the absolute position is sensed each time the power is turned on.
The machine position is established using a home position return initiated
from the sequence program or a peripheral device.
(1) Absolute position system startup procedure

The system startup procedure is shown below.

C Absolute position system startup )
For MR- ]-B <A273UHCPU (8-/32-axis specification) oniy>
e C t CPU to absolute-position-compatible For ADU
MR-[]-B. N
e C ct ADU to absolute-position- patible
* Connect FLS, RLS, STOP etc. wiring to servomotor,
A171SENC/A278LX.
¢ Connect battery unit to main base unit.
e Connect FLS, RLS, STOP etc. wiring to A278LX.

Adjust Machine Position

Adjust machine to home position.

Turn On Power

Turn on the serve amplifier and servo system CPU

power.
Set Positioning Parameters ... *p marked * must be set.
Set the following positioning parameters: (Do not change them after they are set.)

e System settings * Default values are used if the parameter biock is not
o Fixed parameters * set.

® Servo parameters * .
© Home position return data *
o Parameter block

Sense Absolute Positon @ e ® Turn ON M2000 in a sequence program.
Select test mode with a peripheral device.

Make a sense absolute position request from the
sequence program or a peripheral device.

|

Adjust the Machine Positon @ [...... * Enabl i pulse g tor operation from the
- - - — sequence program or a peripheral device.

Make any required adj ts to the machine position ¢ JOG operation is possible from the seq program
using the manual pulse generator or JOG operation. or a peripheral device.
Establish Absolute Position @ |.eeeeead ¢ Use a sequence program to run the home position

- — N — return servo program ZERO.
Establish the absolute position using home position « With a peripheral device, carry out home position return
return by the data set method. in test mode.

|
C End )
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(2) In the absolute positioning system, the absolute position may be lost
under the following conditions:
Re-establish the absolute position using home position return or by
aligning the machine position and using present value change.
(a) After removing or replacing the battery unit.
(b) On occurrence of a servo battery error (detected at servo amplifier

power on).

(c) After the mechanical system is disturbed by a shock.

(3) Power of Allowed Traveling Points can be monitored in the system
setting mode of a peripheral device, and the present value history can
be monitored in the monitor mode.

(For details on monitoring Power of Allowed Traveling Points and the
present value history, refer to the operating manual for the peripheral
device being used.)
(a) Present value history monitor
1) Month/day/hour/minute ‘
The time when a home position return is completed or the servo
amplifier power is turned ON or OFF is indicated.
In order to display the time correctly, it is necessary to first set
the clock data at the programmable controller side, then switch
ON M9028 (clock data read request) from the sequence pro-
gram.
2) Encoder present value
When using MR-H-B (version BCD-B13W000-B2 or later) or
MR-J2-B (version BCD-B20W200-A1 or later), the multiple revo-
lution data and within-one-revolution data read from the encoder
is displayed.
Note:For the encoder present value in the home position data
area, the encoder present value when the motor is within the
in-position range after completion of a home position return is
displayed (not the encoder value at the home position).
3) Servo command value
The command value issued to the servo amplifier is displayed.
4) Monitor present value
The present value controlled within the servo system CPU is
displayed.
Note:A value close to the feed present value is displayed, but,
since the monitor present value and feed present value are
different data, the display of different values does not indicate
an error.
5) Alarms
When an error involving resetting of the present value occurs
while the servo amplifier power is ON, an error code is displayed.
For details of the error, refer to the error contents area (related
error list) at the bottom of the screen.

/A CAUTION

A\ After removing or replacing the battery unit, correctly install the new unit and establish the
absolute position.

/N After a servo battery error occurs, eliminate the cause of the error and ensure operation is
safe before establishing the absolute position.

/\ After the mechanical system is disturbed by a shock, make the necessary checks and
repairs, and ensure operation is safe before establishing the absolute position.
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POINTS

(1) The address setting range for absolute position systems is

-2147483648 to 2147483647.
It is not possible to restore position commands that exceed this limit,

or present values, after a power interruption.
When performing an infinite feed operation, solve this problem by
setting the units to degrees or by setting a rotary table (when using

Sva22).

(2) Even when the present value address is changed by a present
value change instruction, the restored data for the present value
after a power interruption is the value based on the status prior to
execution of the present value change instruction.

(3) When home position return has not been completed, restoration of
the present value after a power interruption is not possible.
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8.7 Speed Change

[Control Details]

[Data Settings]

Changes the speed for positioning control and JOG operation.

Speed change is possible with the sequence program DSFLP instruction (for
A171SCPU/A273UHCPU (8-axis specification), the CHGV instruction, and in
the test mode with a peripheral device.

(See the peripheral device operation manual for the method of changing the
speed in the test mode with a peripheral device. )

(1) Forcibly changes the speed of an axis during operation to the speed
designated in the speed change register.

(2) Speed change is possible with the DSFLP instruction (for A171SCPU/
A273UHCPU (8-axis specification) and the CHGV instruction. See Sec-
tion 5.3 for details about the DSFLP instruction and the CHGV instruc-
tion.

(1) The speed change registers for each axis when using the DSFLP instruc-
tion are listed in the table below.

<A171SCPU>
Axis No. Speed Change Register
) Most Significant | Least Significant
1 D963 D962
2 D969 D968
3 D975 D974
4 D981 D980

<A273UHCPU (8-axis specification)>
Speed Change Register

Axis No.
Most Significant | Least Significant
1 D963 D962
2 D969 D968
3 D975 D974
4 D981 D980
5 D987 D986
6 D993 D992
7 D999 D998
8 D1005 D1004

(2) The setting ranges for the speed change registers are shown below.

unit mm Inch degree PULSE
item Set Range Units Set Range Units Set Range Unlits Set Range Units
_ - -3
Speed 0to %1072 0to %107 oto %10 Oto PLS/se0
°v:|":g° 600000000 | mmvmin | 600000000 | inch/min | 600000000 | degree/min | 1000000 .

POINTl

To set the speed using a sequence program, store a value in the speed
change register which is 100 times the actual speed in units of millime-
ters or 1000 times the speed in units of inches or degrees.

r-Example -—-—-~-----~-------------------osom--—
! To set a speed of 10000.00 mm/min., store the value 1000000 in the :

| speed change register. N
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[Cautions]
(1) To change the speed during 2- to 4-axis linear interpolation control,
change the speed of one of the axes under interpolation control.
(2) The speed units are the control units set in the parameter block.

(3) The values in the speed change registers are ignored during test mode
with a peripheral device.

(4) The speed does not change if any of the following errors occurs during
the check on DSFLP/CHGYV instruction execution.

Error
Error Detalis Error Processing Code
An axis number was set outside the
range 1-4 or 1-8.
Axis number set by indirect e Error step saved in D9010,
designation using index qualification.| D9011,
;r%sglr'ﬂ:‘value change data not set « M9010, M9011 turn ON.
Data set- - {M92010 does not turn ON
ting error Present value change data set by for (A273UHCPU (8-/32-
g indirect designation using index axis specification.)
qualification.
o Error detection flag
(M1607+20n/Yn7/M2407 +
Speed not set in range between 0 20n) turns ON. 305
and speed limit value. « Error code listed at right is
stored in the minor error
register for each axis.
Home position return in progress for 301
designated axis.
. . . ¢ Error detection flag
Error at | Clrcular Interpolation In progress for | * (vt16.20n07/Yn7/M2407+ 302
sﬁ“d 9 ) 20n) turns ON.
change Automatic deceleration in progress « Error code listed at right is 303
under positioning control. stored in the minor error
Deceleration in progress after JOG register for each axis. 304
operation signal turned OFF.

(5) The speed set by the speed change is ignored in the following cases,
but no error occurs:
(a) During deceleration due to a stop command;
(b) When stopped;

(c) During manual pulse generator operation.
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[Operation Timing]

The operation timing for speed change is shown in Figure 8.4.

DSFLP/CHGV

Speed change register X

\
Vi - Positioning at speed Vi

Va2 \

[Program Example]

Figure 8.4 Operation Timing for Speed Change

A program to change the speed is shown below, using the following condi-
tions.
(1) Speed change conditions

(a) Axis for speed change.......... Axis 4
(b) Speed afterchange ............ 5000
(c) Speed change command........ X000

(2) Sequence program

X0000
0 H I {PLS. Mi5f H Senses X000 leading edge (OFF — ON).
4 _|N,“51 [SET M52 H Turns ON speed change command
' L (M152) at X000 leading edge.
M152 M8074 M2024 P K 5000 stored in Axis 4 d ch .
I {1 Iy r stored in Axis 4 speed change regis-
6 I ' 1 —{ DMOV 5000 D980 H ters (D980, DOB1).
P K
r .
o 1DSFL D4 1 H speed change request for Axis 4.
L r Turns OFF M152 on completion of Axis 4
LRST M152 H speed change.
CIRCUIT END
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8.8 Present Value Change

[Control Details]

[Data Settings]

Feed present value of a stopped axis can be changed with the sequence

.program DSFLP instruction (for A171SCPU/A273UHCPU (8-axis specifica-

tion), the CHGA instruction, and in the test mode with a peripheral device.
(See the peripheral device operation manual for the method of changing the
present value in the test mode with a peripheral device.)

(1)

(2)

(3)

(1)

Changes the present value to the value designhated in the present value
change register.

The actual present value is also changed when the feed present value
is changed.

Present value change is possible with the DSFLP instruction (for
A171SCPU/A273UHCPU (8-axis specification) and the CHGA instruc-
tion. See Section 5.3 for details about the DSFLP instruction and the
CHGA instruction.

When a present value change is executed in an absolute position
system, the machine position address is changed.

The present value change registers for each axis when using the DSFLP
instruction are listed in the table below.

<A171SCPU>
Axis No. Present Value Change Register
Most Significant | Least Significant
1 D961 D960
2 D967 D966
3 D973 D972
4 D979 D978

<A273UHCPU (8-axis specification)>

Present Value Change Register

Axis No.
Most Significant Least Significant
1 D961 D960
2 D967 D966
3 D973 D972
4 D979 D978
5 D985 D984
6 D991 D990
7 D997 D996
8 D1003 D1002
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(2) The setting ranges for the present value change re'gisters are shown

below.
unit mm inch degree pulse Comments
Item Set Range Units Set Aange Unlits Set Range Units Set Range Units
P;:f::‘ -2147483648 4 -2147483648 5 2147483648 -5 | -2147483648 No error occurs it the
change to x10 ‘pm to x10 “inch to degree J PLS set value is outside the
vmui 2147483647 2147483647 2147483647 9 2147483647 stroke range. -

POINT|

To set the present value using a sequence program, store a value in the
present value change register which is 10 times the actual present value
in units of millimeters or 100000 times the present value in units of
inches or degrees.

r-- Example =--====---cceco oo cm e e ceem oo
1 To set a present value of 100000.00 mm/min., store the value

1000000 in the present value change register.

1
1
| I T L T R L L TR e

8-19
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[Cautions]

(1) The present value cannot be changed for an axis when it is being
operated.

If an attempt is made to change the present value for an axis which is
being operated, a minor error occurs and the error detection flag
(M16m7) turns ON.

The error code 300 is stored in the minor error register for the appropri-
ate axis.

(2) The values in the present value change registers are ignored during test
mode with a peripheral device.

(3) In the absolute position system, use present value change on system
startup to establish the reference position at the machine position ad-
dress.

(4) The present value does not change if any of the following errors occurs
during the check on DSFLP/CHGA instruction execution.

Error Detalls Error Processing
An axis number was set outside
the range 1-4 or 1-8.
Axis number set by indirect
. designation using index .
Data setting | quaiification. e Error step saved in D9010, DS011.
error = e oh data not e MS010, M9011 turn ON. (M90610 does
T‘t":e'g yallie change data no not turn ON for (A273UHCPU (8-/32-
settoOor 1. axis specification)
Present value change data set by
indirect designation using index
qualification.
Error at Axis designhated for present value |e Error detection flag
present change is in operation. {M1607+20n/Yn7/M2407+20n) turns
value ON. - . :
change Servo not commissioned for axis. |* Efror code 300 is stored in the minor
error register for each axis.

(6) The start accept flag remains ON during present value change.

(6) Present value change is executed whether PC ready (M2000) is ON or

OFF.
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[Operation Timing]
The operation timing for present value change is shown in Figure 8.5,

\
”‘\/——\—_’\)’2
» t
T
Feed present value P1 X P1 ,t A1
Present value change register pd8
DSFLP/CHGA L
I / \
Start accept flag T'
PCPU ON during present value change operation.

Figure 8.5 Operation Timing for Signals during Present Value Change

[Program Example]
A program to change the present value is shown below, using the following

conditions.
(1) Present value change conditions
(a) Axis for present value change ....... Axis 4

(b) Present value change command .... X000

(c) Present value after change ............ 0

(2) Sequence program

X0000
0 I - {PLS M161 H Detects X000 leading edge (OFF — ON).
M161.
4 I {SET M162 H Turns ON present value change command
M162 M8074 M2004 P K flag (M162) at X000 leading edge.
6 k | b ran {bmMov  © D978 H 0 stored in Axis 4 present value change
P K registers (D978, D979).
= {DSFL D4 0 H Present value change request for Axis 4.
+ [RST M162 1 Turns OFF M162 on completion of Axis 4
present value change.
CIRCUT END
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. ___________________________________________________________________|]
8.9 Skip Function

Based on an external input, the skip function halts the current positioning and

executes the next positioning control.

The servo system CPU can run the skip function according to the external

STOP signal and the sequence program.

(1) The procedure for using the skip function based on the external STOP
signal and the sequence program is shown below.

C ' 'Stlart )

Start positioning with servo .... Positioning does not start if the STOP signal, stop
program command (M1800+20n), or rapid stop command
l {M1801+20n) is ON.

Turn ON external STOP sig-
nal when positioning halts.

Turn ON the STOP input valid/ | ---- Turn M1809+20n ON to use the skip function.

invalid signal (M1809+20n). (The external STOP signal becomes invalid when
l the next positioning starts.)

After deceleration stop, start .... Operation stop confirmed when start accept flag

next positioning. (M2001+n) turns OFF.

1
 w )

(2) Operation timing
The operation timing of the skip function is shown in the diagram below.

v Start posi- Positioning to point A
tioning to Deceleration stop due to STOP input
point A ———
(STOP signal turning ON is ignored
while M1809+20n is ON)

VY (Y U [

ON | Start positioning due to skip function
OFF * '
PG ready (M2000) ___ION; !
) 1
OFF T T
All axes servo start command (M2042) — | ' O’;
OFF ) . -
; ON before next positioning starts
External STOP signal ) )
° : fon
OFF '

Turn ON STOP input valid/invalid signal | '
(M1809+20n) at start of positioning. !
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8.10 Teaching Function

The teaching function allows the operator to teach the servo system CPU
when the target position (address) is unknown or to align with an object.
(1) Teaching methods
Two teaching methods are available: "address teaching" and "program
teaching."
(a) Address teaching
Writes the present value to the designated program address. The
program must be created before the address teaching method can
be used.

(b) Program teaching
Writes the present value to addresses while the program is being
created.

(2) For details about teaching, see the A30TU Teaching Unit Operating
Manual (1B-67277).
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8.11 High-Speed Reading of Desighated Data

This function stores the designated positioning data in the designated device
(D, W) with the signal from an input module mounted on the motion base as
the trigger.

It can be set in the system setting of a peripheral device software package.

(1) Positioning data that can be set

1. Feed present value
2. Present value
3. Deviation counter value
4. M codes
5. Torque limit value
6. Motor current
7. Motor rpm
8. Virtual servo motor feed present value
9. Synchronous encoder present value
10. Virtual servo M code
11. Present value after differential
gear of main shaft
. Present value in one rotation o -
2 main virtual axis r f iny valid in SV22
13. Present value in one rotation of virtual mode
auxiliary input axis
14. Present value in one rotation of
cam axis
15. Executed cam No.
16. Executed stroke amount J
(2) Modules and signals used
CPU Input Module Signal I?I"I:n'::nngg Num:::t::,::olnts
When using A171SENC TREN 1
A171SCPU PC input module | X device 8
When using A273EX TREN 0.8 ms
A273UHCPU
(8/32-axis PC input module | X device '8
specification)

Note: Only one PC input module can be used.
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8.12 Servo Program Cancel/Start Function

[Control details]

[Data setting]

[Notes)]

[Operation timing]

This is a function for stopping a servo program being executed by means of
a deceleration stop caused turning the cancel signal ON. When used in
combination with "start" (selectable item), this function also allows a desig-
nated servo program to be automatically started after a deceleration stant.

(1) When the cancel signal is turned ON during execution of a program
for which the cancel function has been designated, the positioning
processing being executed is suspended, and a deceleration stop is
executed. :

(2) If "start" has been designated in conjunction with “cancel", after the
stop has been executed as described above, the designated servo pro-
gram is started.

(1) Cancel signal device
The devices that can be used as cancel signal devices are indicated
below. .
X, Y,M, TC, TT,CC,CT,B, F

(2) Start (selectable item) setting method
Set by indirect designation (1 word) by using a constant (K) or D, W
devices.

(1) Cannot be used with the home position return instruction (ZERO) or si-
multaneous start instruction (START).
For details on whether other instructions can be used or not, refer to
the servo instruction list {6.2(2)). :

(2) If the axes used with a servo program designated by "start" are al-
ready in operation and the program cannot be executed, the axes de-
celerate to a stop and minor error "101" occurs.

PC ready (M2000)

All axes servo start
instruction (M2042)

Cancel signal

v v
Start of po- Execution of servo program km
:';m";:g to Deceleration to stop when cancel signal turned ON
t
: Execution of servo program km
:
! 1 1
| i t
ON : : : Positioning start due to "start" designation
oFF [ i 1o
I ! |
ON, P
OFF [ v
I t |
1 t |
: |
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The operation timing is shown below.

[Program example]
A program example is shown below.

<K 0>_|_

ABS-1
Axis1 1, 30000
Speed 5000
Cancel X0000 j}——— Cancel signal..... X0
Start K 2@0—— Start.........eceveee K2
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APPE‘*\IDIX1 ‘'SCPU ERROR CODE LIST

If an error occurs when the PC is switched to the RUN status or is in the RUN
status, the error indication and error code (including the step number) are
stored in a special register by the self-diagnosis function. When an error
occurs, refer to Table 1.1 for its cause and the corrective action to take.
Eliminate the cause of the error by taking the appropriate corrective action.
Error codes can be read at a peripheral device; for details on the relevant
operation, see the Operating Manual for the peripheral device.

/A CAUTION

/N When an error occurs, check the points stated in this manual and reset the error.

1.1 SCPU Error Code List

The list presented below gives the error numbers, and the error contents,
causes, and corrective actions for each error message.

Table 1.1 Error Code List

Contents
Error Message of Speciai CPU
(When an A273UHCPU Reglster Status Error Contents and Cause Corrective Action
(8/32 Axls Specitication) Is Used) D9008
(BIN Value)
*INSTRCT.CODE ERR" : An instruction code that cannot be decoded has (1)} Read the error step with a peri-
been included in the program. pheral device, and correct the
(1) A ROM which includes undecodable instruction program at that step.
10 Stopped codes has been installed. (2) If the ROM is the problem,

(2) The memory contents have changed for some either rewrite its contents or
reason and now include an undecodable inst- replace it with a ROM into which
ruction code. the correct contents have been

{When an instruction is executed.) written.
‘PARAMETER ERROR" The parameter data in the CPU’s memory has been [(1) Check the installation of the
changed due to noise or incorrect installation of the memory and install it correctly.
On switching on the power or resetting. memory. (2) Read the parameter data of the
On switching from 11 Stopped CPU memory at a peripheral
STOP to RUN : device, check the data, correct
PAUSE STEP RUN it, and write the corrected data
back into the memory.
"MISSING END INS." (1) There is no END (FEND) instruction in the (1) Write an END instruction at the
program. end of the program.
When M9056 or M9057 is ON. {2) When a subprogram is set in the parameters,
On switching from 12 Stopped there is no END instruction in the subprogram.
{STOP } to {HUN }
PAUSE STEP RUN
"CAN'T EXECUTE (P)" (1) The jump destination designated with a CJ/SCJ/|{1) Read the error step with a peri-
CALL/CALLP/JMP instruction does not exist, or pheral device, and correct the
more than one exists. program at that step.

{2) There is a CHG instruction but no subprogram {Correct, for example, by insert-
is set, ing a jump destination, or

(3) Although there is no CALL instruction, there is making sure there is only one
a RET instruction in the program and is has jump destination.)
been executed.

(4) A CJ/SCJ/CALL/CALLP/JMP instruction whose
jump destination is at or beyond the END
instruction has been executed.

i3 Stopped [(5) The number of FOR instructions does not
match the number of NEXT instructions.

{6) A JMP instruction has been included between a
FOR and NEXT command, exiting the FOR -

NEXT sequence.

(7) The subroutine has been exited by execution of

When a CJ/SCJ/IMP/CALL(P)/ a JMP instruction before execution of a RET
FOR~ NEXT instruction is executed, instruction.
On switching from (8) Execution of a JMP instruction has caused a
{STOP } 10 {RUN } jump into a step in a FOR - NEXT range, ot into
PAUSE STEP RUN a subroutine.

APP — 1
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Table 1.1 Error Code List (Continued)

Contents
Error Message of Speclal CPU
{When an A273UHCPU Reglster Status Error Contents and Cause Correctlve Action
(8/32 Axle Specitication) Is Used) D9008
{BIN Value)

*CHK FORMAT ERR." (1) An instruction other than an LDX, LDIX, ANDX, | (1) Check if any of items (1) to (6)
or ANIX instruction (including NOP) has been in the column to the left apply
included in the same ladder block as a CHK to the program with the CHK
instruction. instruction ladder block, correct

(2) More than one CHK instruction exists. any problem in the program

(3) The number of contacts in a CHK instruction with a peripheral device, then
ladder block exceeds 150. restart program operation.

(4) The device number of an X device in a CHK {2) This error code is only valid
instruction ladder block exceeds X7FE when when the I/O control method
using an A373CPU or X1FFE when using an used is the direct method.
A373U/A273U.

(6) The following ladder block

14 Stopped
i
has not been inserted before the CHK instruc-
tion ladder block.

(6) The D1 device (number) of a CHK D1 D2 inst-
ruction is not the same as the device (number)
of the contact before the CJ[] instruction.

(7) The pointer P254 is not appended at the head

On switching from of a CHK instruction ladder block.

STOP to RUN
PAUSE[ ' |STEP RUN P254 +—{ —

*CAN'T EXECUTE ()" (1) An interrupt module is used but there is no {1) Check the whether or not an
number for the corresponding interrupt pointer | interrupt program correspond-
in the program. Or, more than one exists. ing to the interrupt module

(2) There is no IRET instruction in the interrupt exists and either create an
program. interrupt program or eliminate

{3) There is an IRET instruction other than in the the duplicated | number.

15 Stopped interrupt program. {2) Check if there is an IRET inst-
ruction in the interrupt program:

When an interruption occurs. if there is not, insert one.

On switching from {8) Check if there is an IRET inst-
STOP to RUN ruction other than in the inter-
PAUSE STEP RUN rupt program: if there is, delete

it.

"CASSETTE ERROR" No memory cassette is installed. Install a memory cassette and

16 Stopped reset.

(On switching on the power or resetting.)

"RAM ERROR" (1) On checking if data can be read from and There is a hardware fault. Contact
written to the CPU data memory area normally, |your nearest Mitsubishi service

On switching on the power or resetting. 20 Stopped it is determined that one or both are not possi- |center, agent, or office, and ex-

When M9084 is turned ON ble. plain the problem.

in the STOP status.

"OPE.CIRCUIT ERR." {1) The operation circuit that executes sequence

21 Stopped pr ing in the CPU does not operate nor-
- | (On switching on the power or resetting.) mally.

*WDT ERROR* The scan time has exceeded the watchdog error (1) Calculate and check the scan

monitor time. . time for the user program and

(1) The user program scan time has been ex- shorten the scan time, e.g. by
ceeded due to the conditions. using a CJ instruction.

(2) A momentary power interruption has occurred |(2) Monitor the contents of special

22 Stopped during scanning, extending the scan time. register D9005 with a peripheral
device. If the contents are other
than "0" the power supply vol-
tage is unstable: in this case
check the power supply and

(At any time) reduce voltage fluctuation.

"END NOT EXECUTE" (1) When the END instruction is executed it is read | (1) Reset and establish the RUN
as another instruction code, e.g. due to noise. status again.

{2) The END instruction has been changed to If the same error is displayed
another instruction code somehow. again, the cause is a CPU

24 Stopped hardware error.

Contact your nearest Mitsubishi
setvice center, agent, or office,

{When END processing is executed.) and explain the problem.

*WDT ERROR" A loop has been established for tion of the Check if any program will be run in

25 Stopped |sequence program, due for example to a CJ instruc- | an endless [oop: if there is such a

{At any time) tion, and the END instruction cannot be executed. [program, modify the program.

“UNIT VERIFY ERR." The I/O information does not match a loaded mod- (1) The bit in special registers

ule when the power is switched ON. D9116 to D9123 that corres-

(1} An I/O module (this includes special function ponds to the module for which
modules) is loose, or has become detached, the verification error occurred
during operation. Or, a completely different will be set to *1°: check for the

a1 Stopped module has been loaded. module whose bit is set to "1°

{RUN) by monitoring these registers
with a peripheral device and

When an END instruction is executed. replace that module.

However, no check is performed (2) if the current arrangement of
when M9084 or M8094 is ON. loaded modules is acceptable,
reset with the reset switch.
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Table 1.1 Error Code List (Continued)

Contents
Error Message of Special cPU
(When an A273UHCPU Register Status Error Contents and Cause Corrective Action
(8/32 Axis Specification) is Used) D9008
(BIN Value)

*FUSE BREAK OFF" There is an output module with a blown fuse. (1) Check the blown fuse indicator
LEDs of the output modules
and replace the fuse of the
module whose indicator LED is
Iit.

(2) Modules with blown fuses can
a2 RUN also be detected by using a
(Stopped) peripheral device.
The bit in special registers
D8100 to D9107 that corres-
‘When an END instruction is executed, ponds a module whose fuse
However, no check is performed has blown will be setto "1":

[whsn Mo084 or M9094 is ON. J monitor these registers to
check.

"CONTROL-BUS ERR." FROM, TO instructions cannot be executed. (1) There is a hardware fault of the

(1) Fault in the control bus to the special function special function module, CPU
module. module, or base unit: replace

When FROM, TO instructions are executed. each module/unit to find the

On switching on the power or resetting. 40 Stopped defective one.

On switching from . Contact your nearest Mitsubishi
STOP 1, JRUN service center, agent, or office,
PAUSE STEP RUN and explain the problem with

the defective module/unit.

*SP.UNIT DOWN" On execution of a FROM, TO instruction, a special |There is a hardware fault in the ac-

function module was accessed but no response cessed special function module:

When FROM, TO instructions are executed. was received. contact your nearest Mitsubishi

On switching on the power or resetting. 41 Stopped (1) The accessed special function module is faulty. | service center, agent, or office,

On switching from PP and explain the problem.

{STOP } to {HUN }
PAUSE STEP RUN

"LINK UNIT ERROR" (1) A data link module for use with MELSECNET (1) Remove the data link module

has been loaded at the master station, for MELSECNET from the

On switching on the power or resetting. master station.

On switching from 42 Stopped After making this correction,
STOP | ,, [RUN reset and start operation from
PAUSE STEP RUN the initial status.

*)/O INT.ERROR" An interruption has occurred although there is no (1) There is a hardware fault in one

interrupt module. of the modules: replace each
module in turn to determine
which one is defective. Contact
43 Stopped your nearest Mitsubishi service
center, agent, or office, and
explain the problem with the
{When an interruption occurs.) defective module.
*SP.UNIT LAY.ERR.” (1) Three or more computer link modules have (1) Do not install more than two
been installed for one CPU module. computer link modules.
{2) Two or more data link modules for MELSECNET]|(2) Do not install more than one
have been installed. data link module for MELSEC-
m Stopped {3) Two or more interrupt modules have been NET.

On switching on the power or resetting. installed. (8) Install only one interrupt module

On switching from (4) In the parameter settings made at a peripheral |(4) Re-set the /O allocations in the
STOP to RUN device, an allocation for a special function parameter settings made at the
PAUSE STEP RUN module has been made where there is in fact peripheral device so that they

an /0 module, or vice versa. agree with the loaded modules.

"SP.UNIT ERROR" {1) A location where there is no special function (1) Read the error step using a

module has been accessed (when the FROM, pe-ripheral device, check the
46 Stopped TO instruction was executed). contents of the FROM, TO
(RUN) instruction at that step, and
correct it using the peripheral

{When a FROM, TO instruction is executed) device.

"LINK PARA.ERROR" {1) The data written to the link parameter area (1) Write the parameters again and

when link range settings are made by para- check.

On switching on the power or resetting. meter setting at a peripheral device differ for (2) If the error is displayed again,

On switching from 47 RUN some reason from the parameter data read by there is a hardware fault.

{STOP } to {RUN } the CPU. Contact your nearest Mitsubishi
PAUSE STEP RUN (2) The setting for the total number of slave sta- service center, agent, or office,
tions is "0". and explain the problem.

"OPERATION ERROR" (1) The result of BCD conversion is outside the (1) Read the error step with a pe

stipulated range {max. 9999 or 99999999). ripheral device, and correct the
(2) A setting excesding the stipulated device range program at that step.
50 RUN has been made and operation is therefore (Check the device setting -
{Stopped) impossible. range, BCD conversion value,
(3) A file register has been used in the program etc.)
without having made a file register capacity
(When a command is executed} setting.
"BATTERY ERROR" {1) The battery voltage has fallen below the stipu- |(1) Replace the battery.
lated value. {2) If the battery is used to back up
At any time 70 RUN (2) The battery’s lead connecter has not been the RAM memory or to retain
However, no check is performed installed. memory contents during

[when M8084 is ON. ] momentary power interruptions,

install a lead connector.
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APPENDIX2 ERROR CODES STORED BY THE PCPU

The errors that are detected at the PCPU are servo program setting errors
and positioning errors.

(1)

(2)

Servo program setting errors _

Servo program setting errors are errors in the positioning data set in the

servo program and are checked for when a servo program is started.

They are errors that occur when the positioning data is designated

indirectly.

When a servo program setting error occurs, the following happens:

* The servo program setting error flag (M9079) comes ON.

e The program number of the program in which the error occurred is
stored in the error program No. register (D9189).

o The error code is stored in the error item information register (D9190).

Positioning error

(a) Positioning errors are errors that occur when positioning starts or
during positioning: they are classified into minor errors, major errors,
and servo errors. . :

1) Minor errors..... These are errors generated by sequence pro-
grams or servo programs; they are assigned
error codes 1 to 999,
The cause of minor errors can be eliminated
by checking the error code and correcting the
sequence program or servo program.

2) Maijor error....... These are errors generated by external input
signals or control commands from the SCPU;
they are assigned error codes 1000 to 1999,
When a major error occurs, check the error
code and eliminate the error cause in the ex-
ternal input signal status or sequence pro-
gram.

3) Servo error...... These are errors detected by the servo ampli-
fier; they are assigned error codes 2000 to
2999,
When a servo error occurs, check the error
code and eliminate the error cause at the servo
side. '

(b) When an error occurs, the error detection signal for the relevant axis
comes ON, and the error code is stored in the minor error code, major
error code, or servo error code register.

Table 2.1 Error Code Registers,

<A171SCPU> Error Detection Flags
Device Error Code Register Error Detec-
Error Class Axis1 | Axis2 | Axis3 | Axis4 | tion Signal
Minor error D806 D826 D846 D866 M1607+20n
Major error D807 D827 D847 D867
Servo error D808 D828 D848 D868 M1608+20n
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<A273UHCPU Table 2.2 Error Code

(8 axis specification)> Registers, Error Flags
Device Error Code Reglster Error Detec-tion
Error Class Axisi | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis7 | Axis 8 Signal
Minor error Deos | Ds26 | Ds4s | pees | Dsse | Deos | De2e | Doss Xn7
Major error D807 | D827 | Dsa7 | Dse7 | Dss7 | D907 | De27 | Do47
Servo error D808 | De28 | Ds4s | Dses | Dsss | D908 | De28 | Dods Xn8
<A273UHCPU Table 2.3 Error Code Registers,
(32 axis specification)> Error Flags
Device Error Code Register . Error
Detection
Error Axls | Axis | Axis | Axils | Axis | Axls | Axis
Clnss Axis 1| Axls 2 | Axls 3  Axis 4 | Axis § | Axis 6 | Axis 7  Axis 8 | Axis 9 | ") ” 12 12 14 15 16 signal
Minorerror | D6 | D26 | Dae | Des | Des | D106 | D126 | D146 | D166 | D186 | D206 | D226 | D246 | D266 | D286 | D3ce
M2407+20n

Major error D7 D27 D47 D67 D87 | D107 | D127 | D147 | D167 | D187 | D207 | D227 | D247 | D267 | D287 | D307
Servo error D8 D28 D48 D68 D88 | D108 | D128 | D148 | D168 | D188 | D208 | D228 } D248 | D268 | D288 | D308 | M2408+20n

Device ) Error Code Register Error
Error Axis | Axis | Axis | Axis | Axis | Axis | Axts | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axts | Axis D;‘l"’“‘l’“
Class 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 gna

Minor error | D326 | D346 | D366 | D386 | D406 | D426 | D446 | D466 | D486 | D506 | D626 | D546 | D566 | D586 | D606 | D626
Major error | D327 | D347 | D367 | D387 | D407 | D427 | D447 | D467 | D487 | D507 | D527 | D547 | D567 | D687 | D607 | D627
Servoerror | D328 | D348 | D368 | D388 | D408 | D428 | D448 | D468 | D488 | D508 | D528 | D548 | D568 | D588 | D608 | D628 | M2408+20n

M2407+20n

APP - 5



APPENDICES
L]

(c) If another error occurs after an error code has been stored, the
existing error code is overwritten, deleting it.
However, it is possible to check the history of error occurrence by
using a peripheral device started up with the GSV13PE/GSV22PE
software.

(d) Error detection flags and error codes are latched until the error code
reset signal (M1807+20n/Yn7/M3207+20n) or servo error reset sig-
nal (M1808+20n/Yn8/M3208+20n) comes ON.

POINTSl

(1) When some servo errors occur, the same error code will be stored
again even if the servo error reset signal (M1806+20n/Xn8/M3208+
20n: ON) is issued.

(2) When a servo error occurs, reset the servo error after first eliminat-
ing the error cause at the servo side.
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2.1 Servo Program Setting Errors
The error codes, error contents; and corrective actions for servo program
setting errors are shown in Table 2.4. The "*" in error codes marked with an
asterisk indicates the axis number (1 to 4/1 to 8/1 to 32).
Table 2.4 Servo Program Setting Error List
Error Code
Stored in Error Name Error Contents Error Processing Corrective Action
D9190
Parameter The designated p block ber is | The servo program is executed with the Designate the parameter block
1 Block b tside the range 1 to 16 parameter block number set to the default | number in the range 1 to 16
Setting error {A273UH 32-axis specification : 1 to 64). value of "1". {1 to 64).
(1) An address outside the designated (1) Axis motion does not start. (1) If the control unit is
range is. set when executing absolute {When exoeyling interpolati trol, d , set the address in
Address/travel value positioning control. :&r:)of the interpolation control axes the range 0 to 3599908989.
s;""l'g dl’"‘" d Unite Address Setting Renge (2) If the error is detected during speed
no3* { x: ul "9"”“ - degres | 0 to 35000900 Ix 10"degree itching trol or tant speed con-
:zzl:; na:witorhlng ; trol, a deceleration stop is executed.
control) (2) The travel value is set to 2147483648 @) :!(2:’:]3:':‘:‘:I::;:‘;::f";’:: :::‘,:oo:? (2) Set the travel value in the
(HB80000000) when executing incremen- curs in ON® S6rVo pro r:;n nons of the range 0 to +(2%'-1).
tal positioning control. prog
programs are executed,
{1) The commanded speed is set outside (1) The axis does not start if the com- (1) Set the commanded speed
the range of 1 to the speed limit value. ded speed is set at "0" or less. in the range from 1 to the
(2) The designation for the commanded @ :L‘:‘:p’:: J it vaI;eJ :g:::-:l ” ex; speed limit value.
d id b . 4 g
speed Is outside the applicable range outed at the speed limit value.
4 Commanded speed Units Address Setting Range
error mm | 110600000000 | x 10~‘mm/min
inch 1 to 600000000 | x 10"%nchmin
degree | 1 to 600000000 | x 10~°degree/min
PULSE | 1 to 1000000 PLS/sec
5 Dwell time setting The dwell time is set outside the range O to | Control is executed using the default value §{ Set the dwell time in the range
error 5000, of "0°. from 0 to 5000.
. The M code is set outside the range 0 to Control is executed using the default value | Set the M code in the range
8 M code selting error ] ,¢5, of *0". from 0 to 255.
Torque limit value The torque limit value is set outside the Control is executed using the torque limit Set the torque limit value in the
7 q range 1 to 500. value set in the designated parameter range from 1 to 500.
setting error blook
{1) An address outside the designated Positioning control does not start. (1) If the control unit is
range is set when executing absolute degrees, set the address in
positioning control. the range 0 to 35999999.
Units Address Setting Range
3
Auxiliary point setting | Liegree [ to 36090080 [ x 10%degree
error
noB* (when executing (2) The travel value is set to 2147483648 (2) Set the travel value in the
circular interpolation {H80000000) when executing range 0 to +2147483647.
by designating an inor tal positioning control.
auxiliary point). (3) The start point is also the auxiliary (3) Set the start, auxiliary, and
point, or the auxiliary point is also the end points so that they are
end point. not equal to one another.
(4) The auxiliary point is located on a (4) Set the auxiliary point at a
straight line between the start and end location not on the igh
points. line between the start and
end points.
(1) An address outside the applicable Positioning control does not start. (1) If the control unit is
range is set when executing absolute degrees, set the address in
positioning control. the range 0 to 35999999,
Units Address Setting Range
degree | 0 to 36090600 Ix 10"°degres
i . (2) The travel value is set to —2147483648 (2) Set the travel value in the
Radius setting error (H80000000) when executing range 0 to £+2147483647.
(when executing incremental positioning control.
n09* circular interpolation

by designating a
radius)

(3) The start point is also the end point.

(4) The distance between the start and end
points is greater than the radius.

(3) Set the start and end points
so that they are not equal to
each another.

(4)Change the relationship
between the start-to-end
point distance {L) and the
radius (R} so that it
conforms with the following
equation:

L
2RS1
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Table 2.4 Servo Program Setting Error List (Continued)

Error Code
Stored in Error Name Error Contents Error Processing Corrective Action
D9190
(1) An address outside the applicable Positioning control does not start. (1) If the control unit is
range is set when executing absolute degrees, set the address in
Center point setting positioning control. the range 0 to 35899999,
error
n10* (when executing Units Address Setting Range
circular interpolation degree | 0 to 35999999 Ix 10"°degree
by designating a
center point) (2) The travel value is set to -2147483648 (2) Set the travel vaiue in the
(HB80000000) when executing range 0 to +2147483647.
incremental positioning control.
1 Interpolation control The interpolation control unit is set outside | Control is executed at the defauit value of | Set the interpolation control
unit setting error the range 0 to 3. "3 unit in the range 0 to 3.
12 Speed limit value The speed limit value is set outside the Control is executed at the defauit value of | Set the speed limit value in the
setting error applicable range. 200000 PLS/sec. specified range.
13 Acceleration time The acceleration time is set to "0°. Control is executed at the default value of Set the acceleration time in the
setting error 1000. range 1 to 65535.
14 Deceleration time The deceleration time is set to 0", Set the deceleration time in the
setting error range 1 to 65535.
Rapid stop The rapid stop deceleration time is set to Set the rapid stop deceleration
15 deceleration time 0" time in the range 1 to 65535.
setting error
16 Torque limit value The torque limit value is set outside the Control is executed at the defauit value of | Set the.torque limit value in the
setting error range 1 to 500. 300%. range 1 to 500.
The allowable error range for circular Control is executed at the default value Set the allowable error range
interpolation is set outside the applicable (100PLS). for circular interpolation in the
range. applicable range.
a::O;I;:II::"W rangs Units Address Setting Range
17 interpolation setting mm x10”'um
error inch 1 to 100000 % 107inch
degres x 10"°degree
PULSE PLS
The repeat count is set outside the range 1 | Control is executed with the repeat count Set the repeat count in the
18 Repeat count error |, 35767, setto "1". range 1 to 32767.
(1) The servo program designated by the Positioning control does not start. {1) Create a servo program
START instruction does not exist. designated by the START
instruction.
19 START instruction (2) There is a START instruction in the (2) Delete the servo program
setting error designated servo prog containing the START
instruction.
{3) More than one axis has been designat- (3) Do not designate more than
ed for the started servo program. one axis.
. . No point has been designated in the Positioning control does not start. Designate a point between
20 Point setting error | tryotion for constant spaed contral. CPSTART and CPEND.
In linear interpolation using the reference Positioning control does not start. Set one of the axes invoived in
21 Reference axis speed | axis speed designation method, an axis not the interpolation as the
setting error involved in the interpolation has been reference axis.
designated as the reference axis.
s i i The S-curve ratio when designating Contro! is executed with an S-curve ratio of | Set the S-curve ratio within the
22 ~ourve ratio 86MIN9 | s-ourve acceleration/deceleration is 100%. range 0 to 100%.
error outside the range 0 to 100%.
Not even one speed switching point has Positioning control does not start. Set a speed switching point
been set between a VSTART and VEND between the VSTART and
23 VSTART setting error | instruction, or between a FOR and NEXT VEND instructions or the FOR
instruction. (Applies with A273UHCPU and NEXT instructions.
(8/32 axis specification) only.)
The start program No, for the cancel Positioning control does not start. Set the start program No.
24 Cangel (u’:cﬁon start function has been set outside the range within the range 0 to 4095 and
program No. error 0 to 4095, then start.
High- " Operation t be started b the Positioning control does not start. Set the commanded amplitude
25 o;g‘II:t‘i,:: commang | @Mplitude commanded for the high-speed within the range 1 to
ol litude error oscillation function is outside the range 1 to 2147483647 and then start.
amp! 2147483647,
High- " Operation t be started b the Positioning control does not start. Set the starting angle within
26 'gi"s:.’ ee startin commanded starting angle for the high- the range 0 to 3599 (x 0.1
°’°| ation 9 speed oscillation function is outside the degrees) and then start.
angle srror range 0 to 3599 (x 0.1 degrees).
High- d Operation t be started b the Positioning control does not start. Set the frequency within the
27 'g.ns"?:: frequen commanded frequency for the high-speed range 1 to 5000 (CPM) and
oscillati QUeNCY | oscillation function is outside the range 1 to then start.
error 5000 (CPM).
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Table 2.4 Servo Program Setting Error List (Continued)

instruction code error

designated).

Error Code
Stored in Error Name Error Contents Error Processing Corrective Action
D9190
900 START instruction The servo program designated by the Positioning control does not start. Set the correct servo program
setting error DSFRP/SVST program does not exist. number.
{1) The axis number set for the Positioning control does not start. {1) Set the correct axis number.
DSFRP/SVST instruction is different
. . from the axis number set for the servo
901 STAF!T instruction program.
setting error
(2) A DSFRP instruction has been used (2) Use the SVST instruction
when executing 4-axis linear for 4-axis linear
interpolation. interpolation.
Servo program The instruction code cannot be decoded Positioning control does not start. Set the correct instruction code.
002 prog (a non-existent instruction code has been

203 Start error

A virtual mode program was started in the
rea! mode.

Positioning control does not start,

Check the mode allocation for
the program.

A real mode program was started in the

Positioning controi does not start.

Check the mode allocation for

VVF, VVR, OSC) was issued.

904 Start error virtual mode. the program.
An instruction that cannot be used in the Positioning control does not start. Correct the servo program.
905 Start error virtual mode (VPF, VPR, VPSTART, ZERO,

906 Axis No. setting error

An axis not used in the system settings has
been set for the servo program set in a
DSFRP/SVST instruction.

Positioning control does not start.

Set an axis number that is
setted in the system settings.

907 Start error

Start att d during pr g for
switching from real mode to vnrtual mode.

908 Start error

Start pted during pr g for
switching from virtual mode to reel mode.

Positioning control does not start.

Use M2034 (real/virtual mode
switching request), M2044
(real/virtual mode status) as
interlocks for starting.
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2.2 MinorErrors

Minor errors are those that occur in the sequence program or servo program.
The error codes for these errors are from 1 to 999.
Minor errors include set data errors, positioning control start-up errors, posi-
tioning control errors, and control change errors.
(1) Set data errors (1 to 99, 900)
These errors occur when the data set in the parameters for positioning
control is not correct.
The error codes, causes, processing, and corrective actions are shown

in Table 2.5 below.

Table 2.5 Set Data Error List (1 to 99, 900)

Data Where
E'::: Error Check Timing Error Cause Error Processing Corrective Action
Occurred
When count type, |The home position address Set the home position
near-zero-point of a degree axis is outside address within the
29 dog type, or data  |the range 0 to 35999999 permijssible range with
set type home (x 1078 degrees). a peripheral device.
position return is
started.
The home position return Set the home position
” speed i: :ett ot:tside thde :zturn sp:T.d _att orI belgw
range of 1 to the spee e speed limit value by
When a count type |, . - :
of near-zero-point limit value. ::lvnigea peripheral
dog type home -
Hom§ position return is The creep speed is set Home position Set the creep speed at
position started. outside the range of 1 to return is not started. |°" b.ellow the home
23 [return data the home position return position return speed by
speed. using a peripheral
device.
The travel value after the Set the travel value after
When a count type |near-zero-point dog comes the near-zero-point dog
24 home position ON is outside the range to within the permissible
return is started.  |ON2%'-1 (x unit). range with a peripheral
device.
When a count type |The parameter block No. is Set the parameter block
or near-zero-point |outside the range of 1 to No. within the
25 dog type home the maximum No.* permissible range with a
position return is peripheral device.
started.
The unit for interpoiation . Designate the same
When interpola- control designated in the S:i:m;:l:s :::tcr:glted {control unit in the fixed
40 Parameter tion ¢ ontrolpis parameter block is different unit sc,lesi nated in parameters and servo
block from the control unit - ceslg parameters.
started the fixed
designated in the fixed arameters
parameters. P :

POINTI

Sometimes, if the interpolation control unit designated in the parameter
block and the control unit designated in the fixed parameters are differ-
ent, no error code is stored; this depends on the combination of units
designated.

For details, see Section 7.1.4.
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(2) Positioning control start-up errors (100 to 199)

The errors shown in this section are those detected when positioning

control is started.

Error codes, causes, processing, and corrective actions are shown in

Table 2.6 below.

*:  When interpolation control is being executed, the error codes are
stored in the error code storage areas of all the axes involved in the
interpolation.

Table 2.6 Positioning Control Start-Up Error List (100 to 199)

Control Mode
o g
[ [ -
- Q =
s 5| E|8
= = 3
Error o 3 HK 3 Error
-] olm| 3
Code E £ E ~§ 2 < § Error Cause Processing Corrective Action
ol & :“5 g e al=($S
£l e o| B! « alalw
c| ¥ nl € S| ¢
o| & s S wl%| e
=381 88 8|0 S| 21 E
HEHHBEEHHEEHEE
a|jlt|olow|a|lOo!lS|E|xT|a]|o0
100 lololololololololololo . :’etgz;(':';gea(:‘ygggg)(?gzggg) or PCPU » Set the servo system CPU to RUN.
. « Turn the PC ready flag (M2000) ON.
» The start accept flag (M2001 to « Provide an interlock in the program to
M2004/M2001 to M2008/M2001 to prevent the axis from being started
101 |[o|o|o|O}Oo|Oo|O|O|O]|O]|O M2032) of the relevant axis has been while in motion (use the turning OFF of
turned ON. the start accept signal for the axis as
the interlock condition).
» The stop command « Turn the stop command
103 jojo|o|jo|Oo|loOo}jOojOjOjO]O {M1800+20n/Yn0/M3200+20n) of the {M1800+20n/Yn0/M3200+20n) OFF
relevant axis has been turned ON. and start positioning.
« The rapid stop command * Turn the rapid stop command
104 jojo|o|{o|Oo]J]OojojOo|O|O}O {(M1801420n/Yn1/M3201+20n) of the {M1801420n/Yn1/M3201+20n) OFF
relevant axis has been turned ON. and start positioning.
« On starting, the feed present value is * Move back inside the stroke range
outside the stroke limit range. using JOG operation.

105 | O o1 0 (o] « Enter inside the stroke range by execut-
ing a home position return or present
value change.

" « Positioning outside the stroke limit has « Positioning end point must be within

106 olo oo o|o been designated. the specified stroke limit.

* An address that does not generate an arc « Designate correct addresses in the
was designated in circular interpolation Positioning servo program.

107 |l o o for which an auxiliary point is designated. control

( Error in relationship between the start ) does not
point, auxiliary point, and end point start.
¢ An address that does not make an arc
was designated in ci interpolati
108t | o o for whlc.h a rad.ius ls' designated.
( Error in relationship between the start )
point, auxiliary point, and end point
¢ An address that does not generate an arc
was designated in circular interpolation
109 | o o for which a center point is designated.
( Error in relationship between the start
point, auxiliary point, and end point
+ In circular interpolation, the difference
110" | o o between the end point address and the
ideal end point exceeded the allowable
error range for circular interpolation.
* An attempt was besn made to restart * Do not attempt restart when

111 (o] speed/position switching control although speed/position switching control has

it had not stopped. not stopped.

¢ The home position return completed * Resumptive starts are not possible for
signal (M1610+20n/XnA/M24104+20n) has home position return operations.
been turned ON during a near-zero point Use JOG operation or positioning

115 (o] dog type home position return operation. operation to return the axis to a point
before the near-zero point dog signal
was output, then retry the home
position return operation.
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Table 2.6 Positioning Control Start-Up Error List (100 to 199) (Continued)

Control Mode
) g
£ 5|5
(2] -
Error k- N o el 3 _ Error
Code ] gl £ '§ g c g Error Cause Processing Corrective Action
ol & sjl6| a al 2|3
2| 8 ai1z|o 5158
-] o 3| = ala
c| = wn| e <
HEFEIHERERE
HEIEIE IR IR 2 g Bl
HEI I HE A
a|lw|o|o|a|o]SiE|xT|a|O
¢ The set JOQ speed is 0. Positioning | » Set a correct speed {(within the
control specified range).
does not
start.
116 o « The set JOQ speed exceeds the JOG Control is
speed limit value. executed at
the JOG
speed limit
value.
« Both forward and reverse motion were Only the * Set correct data.
designated when simuitaneously starting | axis set to
17 o JOG operation programs. move in the
forward
direction
starts.
« The speed change point is beyond the Positioning | « Set a speed change point that is
118 o final address, control before the final address,
¢ An address that causes positioning in the d:”r: not « Set an address for positioning in the
reverse direction is set. start. forward direction.
ZCT not set Home o Carry out the home position return after
During second travel in dog type or count osition the home position has been passed.
120 o type home position return, or when data retum is not
set type home position return is started, completed
the zero pass signal o orr:etl
(M1606+20n/Xn6/M2406+20n) is OFF. v
* A VVF/VVR instruction has been used for ¢ MR-J-B axes cannot be started with
136 (o] an MR-[ ]-B axis. VVF/VVR instructions: use VF/VR
instructions instead.
s In linear interpolation for which a « Do not set an axis whose travel value
140 | O ref axis is designated, the travel Positioning is 0 as the reference axis.
value of the reference axis is set at "0". control
¢ An odd number has been set for the does not * Set an sven number for the position
141 (o] position command device for position start. command device for position
follow-up control. follow-up control.
« An external input signal has come ON * Perform external input signal setting in
142 o o although external input signal setting has system setting.
not been performed for that signat in the
system settings.

APP -12




APPENDICES

(3) Positioning control errors (200 to 299)
The errors shown in this section are those detected during positioning

control.

Error codes, causes and corrective actions are shown in Table 2.7.

Table 2.7 Positioning Control Error List (200 to 299)

Control Mode
> 2
£ ° =
g HEE
z e
‘E:'::: '§ 212 ;] IR Error Cause Pro?:::lng Corrective Actlon
w 21l e ol ol 2
ol = 5 gl & 2l=|%
=4 ] ol B| « M=
HEMMIHEIREHE
=Tl ol o]l @| @ 3|l el =
HHBBEBEHEEHEHE
cjl|o|jwlo]o|S|EF|x|a]o
¢ The PC ready flag (M2000) was turned ¢ Turn the PC ready flag (M2000) ON
OFF while positioning was being started after all axes have stopped.
200 |lojo]Jojo|oloOojo|O o|o0 in resp 1o a start request i d by a
sequence program. Axis moti
* The PC ready flag (M2000) was turned decelerates | @ After turning the PC ready flag (M2000)
201 (o] OFF during a home position return to a stop. ON or turning the stop command
operation. (M1800+20n/Yn0/M3200+20n) or rapid
« The stop command (M1800420n/Yn0/ ’g’gn;’%",‘:’;‘“""_ (’&“ °°:';‘2°"’Y “”.“".‘32“
202 o M3200+20n) has been turned ON during Tatumy e re-atiemet iome postfion
a home position return operation. In the case of a near-zero point dog
« The rapid stop command type home position return, use JOG
(M1801+20n/Yn1/M3201+20n) has been Axis motion operation or positioning operation to
203 o turned ON during a home position return | stops return the axis to the point before the
operation. immediately. near-zero point dog signal was output,
and re-attempt home position return.
« The PC ready flag {(M2000) was turned * Turn the PC ready flag (M2000) ON-
back ON during deceleration initiated by No after all axes have stopped.
204 |O|O]JO|OjO|O|O|O]|]O|O]|O turning OFF the PC ready flag (M2000). processing Turing ON of the PC ready flag
(M2000) during deceleration is ignored
* While a home position return operation «In the case of a near-zero point dog
was in progress, an emergency stop was type home position return, use JOG
executed in the test mode at a peripheral operation or positioning operation to
device by pressing the [Back Space] key. return the axis to the point before the
near-zero point dog signal was output,
and re-attempt home position return.
« if the near-zero point dog signal is
Axis motion turned OFF when executing a count
2086 (o] stops type home position return, use JOG
immediately. | operation or positioning operation to
return the axis to the point before the
near-zero point dog signal was output,
and re-attempt home position return.
If the near-zero point dog signal is
turned ON when executing count type
home position return, re-attempt the
home position return.
* The feed present value exceeded the ¢ Correct the stroke limit or travel value
stroke limit during positioning. setting so that positioning is executed
In the case of circular interpolation, an within the stroke limit.
error code is stored only for axes whose
207 { O o|lOo]|oO (o] feed present value exceeded the stroke
limit.
In the case of linear interpolation, error
codes are stored for all axes involved in
the interpolation.
« During circular interpolation or during
simultaneous operation of multiple
manual pulse generators, the feed Axis motion
208 | 0 ofo 0 present value of another axis exceeded decelerates
the stroke limit value. (For detection of to a stop.
other axis errors).
« An overrun has occurred because the set » Correct the speed setting so that
travel value ds the decelerati overrun does not occur.
distance when a speed/position change . "
209 (o] (o] {CHANGE) signal is input during ¢ ::'03;::::' value which will not cause
speed/position switching control, or when *
the near-zero-point dog signal is input
during count type home position return.
¢ During speed/position switching control, s Correct the stroke limit or travel value
210 o the set travel value exceeds the stroke setting so that positioning is executed
{imit when a speed/position switching within the stroke limit.
(CHANGE) signal is input.
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Table 2.7 Positioning Control Error List (200 to 299) (Continued)

Control Mode
® 3
= E -«
-— o =
2 HHE
x HEE;
Error -} Nl o o| o d Error
@ c| B o 3 Error Cause Corrective Action
Code o é % i e '_é H Processing
HERNHERHHE
c E AR o 2| =
2l Zl= IHE IR
HHHEHHEBHHHE
cli|a|o|a[d]|8| S| 2| 2|3

« During positioning, an overrun occurs « Set a speed at which overrun does not

b the deceleration dist for the | Axis motion oceur.

211 (o] output speed is not attained at the point decelerates . .
where the final positioning address is to a stop. * Set a travei value which will not cause
detected. an overrun.

* An attempt was made to control an axis The manual |« Perform the manual pulse generator
already being moved by the manual pulse | puise operation after the axis has stopped.
generator by setting the manual pulse generator

214 o] g tor operation ble flag for that input is
axis. ignored
until the

axis stops.

* The speed switching point address is » Set the speed switching point within the
greater than the end point address. . range from the previous speed

* An address to control positioning in the A rapid stop s:’;::t:gg;:'sm address to the end

218 o opposite direction was set during speed is executed. 4 :
switching control.

* The same servo program was been » Modify the sequence program.
executed a second time,

« In position follow-up control, when the +» When the contro! unit is "degrees”, set
controtl unit is "degrees*, a command Axis motion a command address within the range 0
address outside the 0 to 35999999 has decelerates to 35099999,

220 (o] been set. to a stop.

* The command address has exceeded the g/ll:i”:O()h?On * Set an address within the stroke limit
stroke fimit range in position ) range.
follow-up control.

« In constant speed control, the speed at The speed ¢ Set a speed d value bet 1

225 o the pass point exceeds the speed limit is kept at and the velocity limit value.
value. the speed
limit value,
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(4) Errors occurring at present value changes and speed changes (300 to
399)
The errors shown in this section are those that occur on execution of
present value changes and speed changes.
Error codes, causes, processing, and corrective actions are shown in
table 2.8.

Table 2.8 List of Errors that Occur at Present Value/Speed Changes

Control Mode
) 2
- <=
-— o =
3 HEHE
z N
Error o o o sl |2 Error
Code g € E '§ ol ¢ % Error Cause Processing Corrective Action
w =6l a 8123
ol = HEAK) 2|l=]0
£l e ol 3| « &l 8%
e| & a| = e
sla|g|Sl3lE sl %] s
= vl go| ef 0| @ 3| g =
HEF B HEHEEEE
alin|lalo|O|S|E|T|aloO
* An attempt was made to change the « Use the following states of the
present value data of an axis in motion, following devices as interlocks to
ensure that the present value of an axis
in motion cannot be changed.,
¢ An attempt was made to change the Th|e p:s:m (1) OFF state of the start accept flag
N ai value data
300 jOjO|O0)0|O0jOjOjOfO|O]O present value data of an axis that had not | s not {M2001 to M2004/M2001 to
been started up. changed. M2008/M2001 to M2032) for the
relevant axis
+ An attempt was made to change the (2) ON state of the servo READY flag
present value data of an axis whose XnF
status was "servo OFF".
* An attempt was made to change the ¢ The speed of an axis executing a home
301 o speed of an axis executing a home position return cannot be changed.
position return.
* An attempt was made to change the * The speed of an axis executing circular
302 | O (o] speed of an axis executing circular - interpolati t be changed
interpolation.
- The speed
* An attempt was made to change the is not * The speed of an axis cannot b
303 |Oo|O ojo|lo (o] speed of an axis after automatic hanged hanged after aut tic decelerati
deceleration had started in positioning. has started.
* An attempt was made to change the * Do not attempt a speed change during
speed of an axis during deceleration deceleration initiated by turning OFF
304 o initiated by turning OFF the JOG the JOG operation start signal
operation start signal (M1802+20n, {M1802+20n, M1803+20n/Yn2,
M1803420n/Yn2, Yn3/M3202+20n, Yn3/M3202+20n, M3203+20n).
M3203+20n).
* The speed to be changed to in a speed The speed » Set the speed within the range from 0
change was set outside the range of O to | is kept at to the speed limit value.
%5 j0j0]0)0j010 0 0 the speed limit value. the speed
limit value.
* A present value chang d outside | The present |e Make a setting in the range of 0 to
309 the range of 0 to 35999999 (x 10~ value data 35909999 (x 107 degrees).
degrees) has been issued for an axis is not
whose control units are degrees. changed.
« A speed change was attempted during The speed « Do not perform speed changes during
310 o high-speed oscillation. is not high-speed oscillation.
« A speed change to "0" request was changed.
issued during high-speed osciliation.
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(5) System errors (900 to 999)
Table 2.9 System Error List (900 to 999)

Contro! Mode
o g
£ 5 k)
5 HHEE
3 HH G
Error o Nl o ol | 3 Error
Code ] £ E § ‘: P % Error Cause Processing Corrective Actlon
w 2 2
o| = 5 21 & 1=l
£l e ol Bl = HE1R=
I % g | & s/ %| 8
HE IR IR 1R 1R 3l el =
HHHEEHEEHEL
n|lfjo|a|lw]|O|S|Ej{Tia]o
* When the servo amplifier power is » Correct the motor type setting in the
switched ON, the motor type set in the system settings.
200 ‘system settings® differs from the motor
type actually instalied.
{Checked only when using MR-J2-B) Further
* When the servo amplifier power is 9”’“"?;" '8 14 Check the position.
switched ON, the motor travel value whilg | MPOssipte. Check the encoder battery.
901 the power was OFF is found to have
exceeded the "Power of Allowed Travel-
ing Points" setting made in the system
settings.
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2.3 Major Errors

Major errors are caused by external input signals or by control commands
from the SCPU. The error codes for major errors are 1000 to 1999, '
Major errors consist of control start-up errors, positioning errors, absolute
system errors, and system errors.
(1) Positioning control start-up errors (1000 to 1099)
The errors shown in this section are those detected when positioning
control is started.
Error codes, error causes, error processing and corrective actions are
shown in Table 2.10.

Table 2.10 Positioning Control Start-Up Error List (1000 to 1099)

Control Mode

2 o |2
=1 o =
3 HBE
3 K1
(E:"o"g." '§ :’:’ -4 ] s t: 3 Error Cause Pmi:::ln " Corrective Action
w S| Ele o| o 8
o| = 5 2 & 2123
£ L ol Bl « 2] 8l
| = alole ol e
HEI MM EREIRE
HEIRIRIR1R] S| 8| =
HEHBPHEHEEEEE
alcjo|o|v|jo|S|=Z2|x|a]|0
* The external stop signal of the * Turn OFF the STOP signal.
1000 f0]0|0]0O|0[0O]O[O[O;0]0 corresponding axis was turned ON.
* When positioning was started in the * Move the axis in the reverse direction
forward direction (addresses increasing), in the JOG mode until it enters the
1001 jofojofojojojojojojolo the external FLS (upper limit LS) signal external fimit range.
was turned OFF,
* When positioning was started in the * Move the axis in the forward direction
reverse direction (addresses decreasing), in the JOG mode until it enters the
1002 fo,0l0ofojolojojolofojo the external RLS (lower limit LS) signal external limit range.
_was turned OFF, -
* When near-zero point type home position * Move the axis to a point before the
1003 o return was started, the external DOG near-zero point dog in the JOG mode
(near-zero point dog) signal was turned and then execute a home position
ON. Positioning return.
control

« The servo state of the corresponding axis does not « Wait until the servo status is READY
is not servo READY. start (M1615+20n/XnF/M2415+20n : OFF).
(M1615+20n/XnF/M2415+20n : OFF). )
(1) The power supply to the servo ampli-

fier is OFF.

1004 {oj{o|o|jo|lo]ojo|Oo]lojoO]|O {2) Initial processing is in progress after
turning on the servo amplifier.
(3) The servo amplifier has not been in-

stalled.
(4) A servo error has occurred.
{5) Cable fault.
» The servo error detection signal of the « Eliminate the error at the servo side,
corresponding axis reset the servo error detection signal
(M1608+20n/Xn8/M2408+20n) was turned (M1608+20n/Xn8/M2408+20n) by using
1005 fOj0f0fO0)0l0O1010O[OJ0O]0 ON. the servo error reset command

(M1808+20n/Yn8/M3208+20n}), then
start operation.
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(2) Positioning control errors (1100 to 1199)
The errors shown in this section are those detected during positioning.
Error codes, error causes, error processing, and corrective actions are
shown in Table 2.11.

Table 2.11 Positioning Control Error List (1100 to 1199)

Control Mode
oy g
= - -~
P o =
S 5| |8
3 I
Error k-] D o o| a ) Error
Code 2 £ El3 S| Tl 2 Error Cause Processing Corrective Actlon
w ol =] @ ol o| &
=l 06|l a al =13
o = RN =| =10
g1 e o B[ w Sl o|w
c| = ol E el e
HEMEIEE ] ]
=Vl ol ¢| | @ al el =
HEHBEHEHEEHEE:
cle|o|a|a|o|8)={£]&]0

« When positioning was started in the Axis motion | * Move axis in the reverse direction in

forward direction (addresses increasing), | decelerates the JOG mode until it enters the
M1 jofojojojojojojo olo the external FLS (upper limit LS) signal to a stop in external limit range.
was turned OFF. accordance

o When positioning was started in the "’:‘s':::?:raﬁon ¢ Move the axis in the forward direction

reverse direction (addresses decreasing), A in the JOG modé until it enters the
1102 10(0]0]10{0]|0]|0}10j0 010 the external RLS (lower limit LS) signai processing external limit range.
was turned OFF. -;I'::'TOP
« The external STOP signal (stop signal) setting in * When executing a near-zero point dog
was turned ON while the axis was moving. | the type home position return, move the
1103 (] parameter axis to a point before the near-zero
block. point dog in the JOG mode and then
execute a home position return.

« The servo error detection signal (Xn8) The axis « After taking the appropriate corrective
was turned ON while an axis was in stops action for the servo error, the axis can
motion. immediately | be restarted.

1104 |o|ojOo|O|OjOjO|O]O|O]|O without
decelerating.

* The power supply to the servo amplifier Mi615+20n/ | ¢ Turn ON the power supply to the serve
was turned OFF while an axis was in XnE/M2415 amplifier.

1105 jojolojojojojofojofO]O motion. . +20n turned | ¢ Check the cable to servo amplifier
(Servo not installed status detected, OFF connecting cable.
cable fault, etc.) : -
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(3) Absolute System Errors (1200 to 1299)
The errors shown in this section are those detected in an absolute
system.
Error codes, error causes, error processing, and corrective actions are
shown in Table 2.12,

Table 2.12 Absolute Sysyem Error List (1200 to 1299)

Control Mode
g < £
b= el el &
g | Ef©
Error ; H % S‘ Error
Code E - %’ -§ § ﬂg: % Error Cause Processing Corrective Action
ol |E| €| |2|3|8
=| = ol 3| = al o
53| ol%25 [3]|2]5
1 DN I - ) o| < S| ol =
HEIBIRIE- 1B ol 2| el %] o
HEIFIE R EHEE]
afn|oa|lo|o|Oo|S|=E|T|a]|o
* When the servo amplifier power was Home * Check the battery of the CPU module
switched ON, a sum check error occurred osition and execute a home position return.
1201 with the backup data in the controller. return
Home position return has not been t
performed. r;gu;s ON
CPU module battery error. (X0n9)
* When the servo amplifier power is turned | Home * Check the motor and encoder cables
ON, a communication error in position and perform home position return again.
communication between the servo return
1202 amplifier and encoder occurs. request
(X0n9) ON,
servo error
2016 set.
¢ During operation, the t of chang ¢ Check the motor and encoder cables.
in the encoder present value complies
with the following expression : *Amount of
change in encoder present value/3.5 ms
1203 180° of motor revolution”
After the servo amplifier power has been
turned ON, a continual check is
performed (in both servo ON and OFF N
states). °
~ L4
« During operation, the following
expression holds : "Encoder present
value (PLS) = feedback present value
1204* {PLS) ( d ffective bit ber)",
After the servo amplifier power has been
turned ON, a continual check is
performed (in both servo ON and OFF
states).

* : These errors occur only when using MR-H-B and MR-J2-B servo amplifiers.
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(4) System error (1300 to 1399, 1500 to 1599)
This is an error that is detected when the power is turned on.
Error codes, error causes, error processing, and corrective actions are
shown in Table 2.13.

Table 2.13 Main Base Unit Error List (1300 to 1399, 1500 to 1599)

Control Mode
o 2
= H =
g HHE:
Error -] 3 o % E 5 Error
Code E £ E -§ .; < g Error Cause Processing Correctlve Action
|l ol a =!3
2§ s|lgi@ 5| % &
=| = O| | = ajo
HES % Nl g =1aj§
8l 3o ol & 9| g 2
R AR IRIR 1N ol 2 HIEAR
al &) o] o of & € ]
ol X| ala]l alojoi&| 0| 0| ©
aju|ojn|a|]Oo|S|E|X|a]|O
« System setting differs from actual ADU * Review the parameter settings.
1300 installation status.
*» ADU defective. ¢ Replace the ADU.
« Initial communication with servo system + Repl the servo system CPU or ADU.
13 CPU not completed correctly. Positioning
10 . control
« Servo system CPU defective, or ADU does not
defective, start.
* The servo power supply (A230P) is not *Issue the all axes servo ON command
1500 on, or the all axes servo ON command after turning on the servo power supply.
(h‘ll":042 ON) was given during a fault « Replace the servo power supply
status. module.
1501 *When use of A278LX brake output is set, * Supply a 24 VDC power supply to the
.24 VDC is not supplied correctly. A278LX.
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|
2.4 ServoErrors

Servo errors include servo amplifier errors and servo power supply module
errors (only when using an A273UHCPU (8/32 axis specification)).

[When using A273UHCPU (32-axis specification)]

When using A273UHCPU (32-axis specification), the processing when a
servo error is detected can be set separately for each system.

(However, this applies only to servo errors detected at the ADU.)

The processing and systems are set in the system settings at a peripheral
device.

Setting Control Detalls

e If even one ADU axis is subject to a servo error, servo OFF
1 g};sge(':e?::l‘{g is established for all the axes in that system.
(Same control as when all axes servo OFF is performed.)

* Only the ADU axis subject to the servo error goes into the
servo OFF status and other axes are unaffected.

* However:
(1) Where there are two axes per module, if one of the axes
is subject to a servo error then both axes go into the

Servo OFF of servo OFF status.
2 ?:I?(Cted axis (2) When the following servo errors occur, servo OFF for

individual systems becomes effective.
Overcurrent (2032)
Insufficient voltage (2810)
Excessive regeneration (2830)
" Overvoltage (2833)
Amplifier power supply overheated (2847)

(1) Servo amplifier errors (2000 to 2799)

The servo amplifier errors are errors detected by the servo amplifier and

are assigned error codes 2000 to 2799.

Servo errors include errors at an ADU (only when using an A273UHCPU

(8/32 axis specification)) and errors at an MR-[ ]-B.

In the following tables, the types of servo amplifier are indicated by

symbols: (A) for "ADU", and (M) for MR-[ ]-B.

The servo error detection signal (M1608+20n/Xn8/M2408+20n) comes

ON when a servo error occurs. Eliminate the cause of the error, reset

the error by turning ON the servo error reset signal (M1808+20n/Yn8/

M3208+20n), and reset operation. (Note that the servo error detection

signal will not come ON in response to error codes in the range 2100 to

2499 because these codes are for warnings.)

Note: 1. When an excessive regeneration error (code 2030), or overload
1 or 2 error (codes 2050, 2051) occurs, the state that applied
when the error occurred is stored in the servo amplifier even
after the protection circuit has operated. The memory contents
are cleared if the external power supply is turned OFF, but are
not cleared by the reset signal.

2. Repeated resetting by turning OFF the external power supply
after occurrence of error code 2030, 2050, or 2051, may cause
devices to be destroyed by overheating. Only restart operation
after eliminating the cause of the error.

Details of servo errors are given in Table 2.14.

/A\ CAUTION

/\ If a controller or servo amplifier self-diagnosis error occurs, check the points stated in this
manual and clear the error.
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Table 2.14 Servo Amplifier Error List (2000 to 2799)

Error |Amplitier Error Cause Error
Code Type Name Description When Error Checked Processing Corrective Actlon
P-N not * P-N of the ADU are not connected to ¢ Review the wiring.
(A) connected. Zn-or:i :Ifethe servo power supply
¢ The power supply voltage is less ¢ Measure the input voltage (R, S,
| thanigoVvAC, _ _ _ _ _ - | ) with a voitmeter. _ _ _ _ _ |
2010 o A momentary power interruption of | At any time during operation. « Monitor with an oscilloscope to
15 ms or longer has occurred. check whether a momentary
(M) Low voltage e __ e | power interruption has occurred. |
* The power supply voltage dropped, * Review the power capacity.
for example when motion control
started, due to insufficient power
capacity.
A) Internat * ADU SRAM fault ¢ When the servo amplifier « Replace the ADU.
memory error power is turned ON.
o Servo amplifier SRAM is faulty. * When the servo ampiifier * Replace the servo ampilifier.
e Servo amplifier EPROM check sum power is turned ON
error. ¢ At the leading edge of the
2012 PC READY flag (M2000)
(M) Memory error 1 © When a servo error is
reset
¢ When the power to the
servo system CPU is
turned ON
2013 {M) Clock error « Servo amplifier clock fault. * Replaceé the servo amplifier.
¢ Fault in servo control system * Reset the servo system CPU and
(S = = = = = oAt any time during operation | oheckagain. _ _ _ _ _ _ _ |
2014 Watchdog * ADU failure « Replace the ADU.
™) o Servo amplifier hardware fault * Replace the servo amplitier.
* Servo system CPU hardware fault o Replace the servo system CPU.
* Faulty 2-port memory in ADU * When the servo amplifier ¢ Reset the servo system CPU
(A) 2-port memory power is turned ON and check again.
error o When a servo error is * Replace the ADU.
reset
« Servo amplifier EEPROM fault e When the servo amplifier * Replace the servo amplifier.
power is turned ON
2015 At the leading edge of the |Immediate
PC READY flag (M2000) stop.
{M) Memory error 2 o When a servo error is
reset
e When the power to the
servo system CPU is
turned ON
¢ Communication with the encoder is }e When the servo amplifier ¢ Reset the servo system CPU
not normal at initialization. power is turned ON and check again.
{A) o The encoder type set in the system |e When a servo error is ¢ Replace the servomotor
settings (ABS/INC) does not match reset (encoder).
the der actually ted ¢ Review the system settings.
. o Fault in communication with the * When the servo amplifier o Check if the connactor of the
20486 Position encoder power is turned ON encoder cable is loose.
sensor error 1 o At the leading edge of the o Replace the servomotor.
PC READY flag {(M2000) ¢ Replace the encoder cable.
{M) e When a servo error is
reset
o When the power to the
servo system CPU is
turned ON
* ADU A/D onverter faulty * When the servo amplifier o Reset the servo system CPU
A power is turned ON and check again.
A o When a servo error is e Replace the ADU.
reset
+ Faulty device in the servo amplifier |e When the servo amplifier * Replace the servo amplifier.
PCB. power is turned ON
2017 PGB error o At the leading edge of the
PC READY flag (M2000)
(M) o When a servo error is
reset
o When the power to the
servo system CPU is
turned ON
« Servo amplifier flash ROM check * When the servo amplifier ¢ Replace the servo amplifier.
sum error power is turned ON
o At the leading edge.of the
PC READY flag (M2000)
2019 (M) Memory error 3 o When a servo error is
reset
o When the power to the
servo system CPU is
turned ON
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |[Amplitier Error Cause Error
When Error Checked [»]
Code Type Name Desoription Processing orrective Actlon
« Communication with the encoder ® Check the connection between
*) was not performed normally during the encoder and ADU.
operation. * Replace the servomotor
2020 Position {encoder).
sensor error 2 |, Fault in communication with the  Check if the connector of the
encoder encoder cable is loose.
(L]
3 ] * Replace the servomotor.
At any time during operation o Replace the encoder cable.
o U, V, or W of the servo amplifier o Use a multimeter to check
output grounded between the U, V, and W
terminals and the case.
2004 [ (w) |Quiputground o Use a multimeter and
megger tocheck between the U,
V, and W terminals of the
motor and the core.
© The voltage of the sup pacit e When the servo amplifier ¢ Replace the battery
inside the absolute encoder has power is turned ON (MR-JBAT-[]).
A Absolute dropped below 2.5 +0.2 V. * When a servo error is o Check the connection between
position lost © The absolute encoder rotated at reset the encoder and ADU.
greater than 500 rpm during a
momentary power interruption.
« The voltage of the supercapacitor o When the servo amplifier o Turn the power ON for 2 to 3
inside the absolute position sensor power is turned ON minutes to charge the
2025 has dropped. o At the leading edge of the supercapacitor, switch the power
PC READY flag (M2000) OFF then ON again, and execute
e e - - —— | ® When a servo error is | ahome positionreturn. |
(M) |Battery alarm [, The battery voltage is low. reset « Turn the servo amplifier power
® When the power to the OFF, then measure the battery
servo system CPU is I diat voltag
* Failure of battery cable or battery. turned ON stop * Replace the servo amplifier
{Home position return must be re- battery.
executed after clearing the error.)
» There is a discrepancy between the |e When the servo amplifier * Review the system settings.
servo parameters (system settings) power is turned ON
2026 4 Unit mismatoh and the actually installed servo e When a servo error is
amplifier. reset
« The frequency of ON/OFF switching ¢ Reduce the frequency of
of the power transistor for acceleration and deceleration
regeneration is too high. (Caution is or feed speed while checking
required since the regenerative the servo monitor regeneration
resistor could overheat.) level (%).
o Reduce the load,
© Increase the servomotor
________ ——mm e ] | ospactty. _ _ _ _ _ _ __ |
2030 (M) |Exoessive « Servo parameter (system settings) + Check the servo parameters
regeneration setting error (regenerative resistor and motor
type settings in the system
- = = — = = = = = = = = = = At any time during operation | settings). _ _ _ _ _ ___
» Incorrect wiring of regenerative ¢ C t the reg ti
resistor _ _ _ _ _ _ | tesistor correctly. _ _ _ _ _
¢ Failure of regenerative resistor * Repl the reg ative
—— | fesistor._ _ _ _ ]
« Power transistor for regeneration + Replace the servo amplifier.
d ged by short circuit
|+ The commanded speed is oo high. _| j+ Review the commanded speed.
* An overshoot occurred during * Review the servo parameters.
2031 (A) |Overspeed | 8cceleration. _ _ _ _ _ _ - I —
* Encoder failure | * _I:‘(_cg!age _t_I_uL en_co_dak e
« Failure or incorrect wiring of « Check the connection between
encoder cable the encoder and ADU.
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Table 2.14 Servo Amplifier Errdr List (2000 to 2799) (Continued)

Error |Amplifier Error Cause Error
Code Type Name Deseription When Error Checked Processing Corrective Action

¢ The motor rpm has exceeded 115% ¢ Check the motor rpm in the
of the rated rpm, servo parameters.

@ Check if the number of pulses
per revolution and travel value
per revolution in the fixed
parameters match the machine

L e o e e e e | specifications.

+ An overshoot has ocourred because « If an overshoot occurs during
the leration time tant is too acceleration, check the
small. acceleration time and

2031 (M) Overspeed At any time during operation deceleration time in the fixed
I | parameters. _ _ _ _ _ _ |
» An overshoot has occutred because « If overshoot occurs, increase the
the servo system is unstable. speed integral compensation by
adjusting the position loop gain /
position control gain 1, 2, speed
loop gain / speed control gain 1,
| e e e e —— ] |_ 2 in the servo parameters.
o Position sensor fault. ® Check if the encoder cable is
disconnected.

o Replace the servomotor.

« A servomotor that does not match * When the servo amplifier ¢ Review the system settings. -
| the setting has been connected. _ | power is turned ON B

¢ The U, V, W phases in the ADU ® When a servo error is ¢ Check the servomotor cable.
outputs have shorted with each reset

| otherortoground. _ _ _ _ _ _ | 5

A « Incorrect wiring of U, V, W phases in » Correct the servomotor wiring.
the ADU outputs

* The transistor module of the ADU * Replace the ADU.
is damaged.

o ADUtailure_ _ _ _ _ _ _ _ | I

« Failure of coupling between the « Replace the servomotor.
servomotor and encoder

* The servomotor oscillated. « Review the servo parameters.

* U, V, Win the servo amplitier Immediate ¢ Check if there is a short circuit
outputs have short circuited with stop between U, V, W of the servo
each other. amplifier outputs.

2032 Overcurrent o U, V,Win the servo amplifier s Check if U, V, W of the servo

outputs have shorted to ground. amplifier outputs have been
grounded to the ground
terminal. Check if U, V, W of the
ser are g ded to the
core. If grounding is found,
replace the servo amplifier
and/or motor.

(M) * Incorrect wiring of U, V, W phases in o Correct the wiring.
| the servo amplifier outputs. _ _ _ _| S

« The servo amplifier transistor is + Replace the urvo amplifier.
damaged.

« Failure of coupling between * Replace the servomotor.
| servomotor a and encoder

[ » Eneoder oablo falluro e | * Re Replace the orlec»_deL cﬁbl: _

. A servomotor (hat does not match ¢ Check tho connected motor set

| the setting has besn connected. _ _{At any time during operation | in the system settings._ _ _ _ _|

* The servomotor oscillated. ¢ Check and adjust the gain value

set il in tho e servo parameters.

. Nolse entered the overcurrent « Check if any relays or valves are
detection circuit. operating in the vicinity.

o The converter bus voltage has ® Increase the acceleration time
reached 400 V or more. and deceleration time in the

© The freq y of leration and fixed parameters.
deceleration was too high for the * Check the connection between
regenerative ability. C and P of the terminal block

o The regenerative resistor has for the terminal l?!ock for

| been connected incorreotly.  _ _ | fegonerative resistancs. _ _ _ |
* The regenerative resistor in the o Measure between C and P of the
2033 M) Overvoltage servo amplifier is destroyed. terminal block for regenerative
resistance with a multimeter; it
abnormal, replace the serve
amplifier, (Measure about 3
minutes after the charge lamp
has gone out.) _

e The power transistor for « Replace the servo amplifier.
reg is__.__e_J ___________ - en e o o - ——

* The power supply voitage is too high. « Measure the input voltage (R, S,

T) with a voltmeter.

APP — 24



APPENDICES

Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplifier Error Cause Error
When Error Checked Corrective Actlon
Code | Type Name Description Processing
o Error in data received from the servo * Check the connection of the
system CPU motion bus cable,
. Check if there is a
Communica- b Y .
2034 M) tions error di in the
us cable.

e Check if the motion bus cable

is clamped correctly.
(A) | The commanded speed is oo high. _| |+ Review the commanded speed. |
* Servo system CPU failure « Replace the servo system CPU.
* There is excessive variation in the « Check the commanded speed,
position commands from the servo and the number of pulses per
y CPU; ded speed is revolution and travel value per
too high. revolution in the fixed
2035 Data error e | parameters. _ _ _ _ _ _ _ |
+ Noise has entered the commands e Check the connection of the
(M) from the servo system CPU. motion bus cable connector.

o Check if the motion bus cable
is clamped correctly.

© Check if the motion bus cable
is clamped correctly.

o Check if any relays or valves
are operating in the vicinity.

{A) + Servo system CPU failure * Replace the servo system CPU.
¢ Fault in communication with the « Check the connection of the
. servo system CPU motion bus cable connector.
2036 Transmission o Check if there is a
(M) error disconnection in the motion
bus cable.
® Check if the motion bus cable
is clamped correctly.
2042 (M) Feedback error |e Encoder signal fault At any time during operation stop t * Replace the ser tor.
* The fan of the ADU has stopped. _ _| |+ Replace the fan of the ADU. _ |
()  |Amplifier fin  The continuous output current rating * Reduce the load.
overheating | of the ADU was exceeded. _ | o _____d
* Failure of ADU thermal sensor + Replace the ADU.
¢ The heat sink in the servo o If the effective torque of the
amplifier is overheated. servomotor is high, reduce the
o Amplifier error (rated output load.
exceeded) ¢ Reduce the frequency of
o Power repeatedly switched acceleration and deceleration.
2045 ON/OFF during overload. o Check if the amplifier's fan has
e Cooling fault stopped,
{MR-H150B or higher)
. . o Check if the passage of
M) Fin overheating cooling air is obstructed.

o Check if the temperature
inside the panel is too high
(range: O to +55°C).

e Check if the electromagnetic
brake was actuated from an
external device during
operation.

o Replace the servo ampilifier.

¢ The thermal protector incorporated * Replace the servomotor.
* | inthe servomotor operated._ _ _ ¢ |} __]
¢ The continuous output rating of the * Reduce the load.
motor has been exceeded.
Motor * The servomotor is overloaded. o |f the effective torque of the
2046 . servomotor is high, reduce the
overheating i '232' ________ ]
M) e The serv and reg ative * Check the ambient temperature
option are overheated. of the servomotor (range: 0 to
+40°C). o
o The thermal protector incorporated « Replace the servomotor.
in the encoder is faulty.
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplitier Error Cause Error
When Error Checked Corrective Action
Code | Type Name Description Processing
o The rated current of the motor has * Reduce the load.

been exceeded,

(A) Overload ¢ The load inertia or friction is too

great.
o Hunting occurred due to parameter * Review the servo parameters.
setting error.
* An overload current of about 200% e Check if there has been a
has been continuously supplied to collision at the machine.
the servo amplifier and servomotor. e if the load inertia is very large,
2050 either increase the time
tant for leration and

deceleration or reduce the load.

o It hunting ocours, adjust the

(M) QOverload 1 position loop gain in the
ervo parameters.

e Check the connection of U, V,
W of the servo amplifier and
servomotor.

e Check for disconnection of the
encoder cable.

o Replace the servomotor.

+ The servo amplifier and servomotor ¢ Check if there has been a
were overloaded at a torque close to collision at the machine.
the maximum torque (85% or more  If the load inertia is very large,
of the current control value). sither increase the time

constant for acceleration and
deceleration or reduce the load.

o If hunting occurs, adjust the
position loop gain / position

. control gain 1, 2, speed loop

Immediate gain/ speed control gain 1, 2 in

2081 (M) Overload 2 stop the servo parameters.

e Check the connection of U, V,
W of the servo amplifier and
servomotor.

o Check for disconnection of the
encoder cable.

¢ Replace the servomotor.

o If the voltage of the bus in the
servo amplifier has dropped
{charge lamp has gone out),
replace the servo amplifier.

oThe deviation counter value has * Review the servo paramsters,
exceeded the stipulated value.
¢ Adequate acceleration is not

At any time during operation

@) possible because the inertia is

| loogreat o e L e e e ]

* Encoder or cable failure. * Replace the encoder, cable.

* The difference between the servo o Check if there has been a
amplifier command pulses and collision at the machine.
feedback pul has ded ¢ Increase the time constant for

2052 Excessive error | 80000 pulses. acceleration and deceleration.
© Increase the position loop
gain / position control gain 1, 2,
™) in the servo parameters.
o Check for disconnection of the
encoder cable.
* Replace the servomotor.
o |f the voltage of the bus in the
servo amplifier has dropped
{charge lamp has gone out),
replace the servo amplifier.
2057 {A) Hardware fault | Hardware fault in an ADU « Replace the ADU
RS232 o Par ter unit ication error e Check for disconnection of the
2086 (M) communication parameter unit cable.
error « Replace the parameter unit.
¢ The voltage of the backup battery « Replace the battery
(A) for the absolute encoder has {MR-JBAT-{ )).
become low.
2102 Battery warnin: |
i o ¢ The voitage of the battery installed S:net'i':s:: « Replace the battery.
(M) in the servo amplifier has become
low.

s The power supply voltage to the o Replace the battery.

Battery absolute position sensor has ® Check for disconnection of the
2103 (M) di ti b low. encoder cable.
warning o Replace the servomotor.

o Replace the servo amplifier.
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplifier

Error Cause

Code Type Name

Description

When Error Checked

Error
Processing

Corrective Action

Excessive

2140 ™ |

3

An excessive regeneration error
{2030) is likely to occur
{regeneration of 85% of the

i
warning

load ity for the
regenerative resistor has been
detected).

(A)
Overload
warning

2141
(M)

A load of 80% of the ievel that will
cause an overload error (2050) has
been detected.

An overload error (2050, 2051) is
likely to occur (85% of overload
level detected).

Absolute
position
counter warning

2143 (A)

Encoder failure

Servo

2146
emergency stop

™M)

The connection between 1A and 1B
(emergency stop input) of CN6 of
the servo amplifier encoder has
been broken.

(A)

o

An emerﬁency stop has been
oxecuted.

2147 otop

M)

An emergency stop (EMG) signal
has been input from the servo
system CPU.

Main circuit

2149 OFF warning

M)

The servo ON (SON) signal was
turned ON while the contactor was
OFF.

The main circuit bus voltage fell to
215 V or lower at 50 rpm or lower.

Home position
setting error
warning

2196 (M)

After a home position set command,
the droop pulses did not come within
the in-position range.

2201
to (A)
2224

Parameter
warning

An incorrect parameter setting has
been made.

2201 | Amplifier setting

2202 | Motor type

2203 | Motor capacity

2204 | Number of feedback pulese

2205 {in-position range

Position control gain 2

2206 (Actual position gain)

Speed control gain 2

2207 (Actual speed gain}

Speed integral

2208 compensation

2208 | Torque limit {forward)

2210 | Torque limit (reverse)

2211 | Emergency stop time delay

Position control gain 1

2212 (Model position gain)

Speed control gain 1

2213 {Model speed gain)

2214 | Load inertia ratio

2215 | Excessive error alarm level

Special compensation

2216 processing

2217 | Special servo pr ing

2218 | Td dead band compensation

2219 | Feed forward gain

Torque imbalance

2220 compensation

2221 | Dither control

2222 | Gain operation time

2223 | Servo responsibility

2224

At any time during operation

Operation
continues

* Refer to the details on the
excessive regeneration error
(2030).

e Refer to the details on the
overload error (2050). -

+ Refer to the details on the
overload errors (2050, 2051).

+ Replace the encoder.

« Establish a short circuit between
1A and 1B of CN6 of the servo
amplifier encoder.

Immediate
stop

* Release the emergency stop.

Operation
continues

o Turn the main circuit contactor or
circuit power supply ON.

* Re-attempt home position return,

+ Review the system settings and
servo parameters,
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplifier Error Cause Error
When Error Checked Corrective Action
Code | Type Name Description Proceasing
¢ Qut-of-range parameter setting has ¢ Check the servo parameter
been designated. Incorrect setting range.

parameter values are ignored and
the values before setting are
retained.

2301 | Amplifier setting

2302 | Regenerative resistance
2303 | Motor type

2304 | Motor capacity

2305 | Motor rpm

2306 | Number of feedback pulses
2307 | Rotating direction setting
2308 | Automatic tuning setting
2309 | Servo responsibility
2310 | Torque limit {forward)
2311 | Torque limit (reverse)
2312 | Load inertia ratio

2313 | Position control gain 1
2314 | Speed control gain 1
2315 | Position control gain 2
2316 | Speed control gain 2

Speed integral
2317 compensation

2301 2318 | Notch filter Operation
» ;;6 (M) Parameter error 2319 | Feed forward cosffioient At any time during operation o :ntinu es

2320 | In-position range

Electromagnetic brake
2321 sequence output

Monitor output mode
2322 selection

2323 | Optional function 1
2324 | Optional function 2
2325 | Optional function 3
2326 | Optional function 4
2327 | Monitor output 1 offset
2328 | Monitor output 2 offset
2329 | Pre-alarm data selection
2330 | Zero speed

2331 | Excessive error alarm level
2332 | Optional function 5
2333 ] Optional function 6

PI-PID switching position
droop

2334

Torque limit compensation
2338 factor

Speed intsgral
compensation

2336 (actual speed differentiat

compensation)
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error
Code

Amplitier
Type

Error Cauge

Description

When Error Checked

Error
Processing

Corrective Action

2301
to
2324

2500

(A)

(A)

P ter error

* Out-of-range parameter setting has
been designated. Incorrect
parameter values are ignored and
the values before setting are
retained.

2301 | Amplifier setting

2302 | Motor type

2303 | Motor capacity

2304 | Number of feedback pulese

2305 | In-position range

Position control gain 2

2306 {Actual position gain)

Speed control gain 2

2307 {Actual speed gain)

Speed integral

2308 compensation

2309 | Torque limit (forward)

2310 | Torque limit (reverse)

2311 | Emergency stop time delay

Parameter error

Position control gain 1

2312 {Model position gain)

Speed control gain 1

2313 {Model speed gain)

2314 | Load inertia ratio

2315 | Excessive error alarm level

Special compensation

2816 processing

2317 | Special servo pr ing

2318 | Td dead band compensation

2319 | Feed forward gain

Torque imbalance

2320 compensation

2321 | Dither control

2322 | Gain operation time

2323 | Servo responsibility

2324

« The following servo parameters
were set incorrectly.
¢ Amplifier/external regenerative
resistance setting
* Motor type
* Motor capacity

At any time during operation

© When the servo amplifier
power is turned ON

* When a servo error is
reset

Operation
continues

* Check the servo parameter
setting range.

* Review the system settings and
the servo parameters.
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplitier Error Cause Error
When Error Checked Corrective Actlon
Code | Type Name Description Processing
¢ Incorrect parameter settings have © When the servo amplifier * Review the system settings and
been made. power is turned ON the servo parameters.
- - ® At the leading edge of the
2501 | Amplifier setting PC READY flag (M2000)
2502 | Motor type ¢ When a servo error is
reset

2503 | Motor capacity
2504 | Number of fesdback pul

p

2505 | In-position range

Position control gain 2
2506 (Actual position gain)

Speed control gain 2
2507 (Actual speed gain)

Speed integral
2508 compensation

2509 { Torque limit {forward)
2510 | Torque limit (reverse)
2511 | Emergency stop time delay

2501 = - |
to (A) Parameter error || 2512 Position control gain 1 Operation
2524 (Model position gain) continues

Speed control gain 1
2513 {Model speed gain)

2514 | Load inertia ratio
2515 | Excessive error alarm level

Special compensation
2516 processing

2517 | Special servo pr ing

2518 | Td dead band compensation
2519 | Feed forward gain

Torque imbalance
2520 compensation

2521 | Dither control

2522 | Gain operation time
2523 | Servo responsibility
2524 —
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Table 2.14 Servo Amplifier Error List (2000 to 2799) (Continued)

Error |Amplifier Error Cause o ran Error
When Error C
Code | Type Name Description ing

o The set parameter values are o When the servo amplifier * Check and change the set
incorrect. power supply is turned ON parameter values, then switch
* The parameter data has been @ At the leading edge of the the power to the servo system
destroyed. PC READY fiag (M2000) CPU OFF then ON again, press
o When a servo error is the reset key, or turn the PC
2601 | Amplifier setting reset READY flag (M2000) OFF then

2602 | Regenerative resistance ¢ When the power to the ON again.
2603 | Motor type :;’::;gﬁ‘m CPUis
2604 | Motor capacity

2605 | Motor rpm

2606 | Number of feedback pulses
2607 | Rotating direction setting
2608 | Automatic tuning setting
2609 | Servo responsibility

2610 | Torque limit (forward)

2611 | Torque limit {reverse)

2612 | Load inertia ratio

2613 | Position control gain 1

Corrective Actlon

v

2614 | Speed control gain 1
2615 | Position control gain 2
2616 | Speed control gain 2

Speed integral
2617 compensation

2601 2618 | Notoh filter
to vy  |mitial 2619 | Feed forward coefficient Immediate

error sto
2636 P 2620 | In-position range P

Electromagnetic brake
2621 sequence output

Monitor output mode
selaction

2623 | Optional function 1
2624 | Optional function 2
2625 | Optional function 3
2626 | Optional function 4
2627 | Monitor output 1 offset
2628 | Monitor output 2 offset
2629 | Pre-alarm data selection
2630 | Zero speed

2631 | Excessive error alarm level
2632 | Optional function §
2633 | Optional function 6

PI-PID switching position
2634 droop

Torque limit compensation
2835 factor

2622

Speed integral
compensation
{actual speed differential
compensation)

2636
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(2) Servo power supply module errors (2800 to 2999: only applicable when
using 273UHCPU (8/32 axis specification))
Servo power supply module errors are detected by the servo amplifier,
and their codes are 2800 to 2999.
The servo error detection signal (M1608+20n/Xn8/M2408+20n) comes
ON when a servo error occurs. Eliminate the cause of the error, resst
the error by turning ON the servo error reset signal (M1808+20n/Yn8/
M3208+20n), and reset operation. (Note that the servo error detection
signal will not come ON in response to error codes in the range 2900 to
2999 because these codes are for warnings.)

Note: 1. Regarding the excessive regeneration error (error code 2830),
the state at the time the error occurred remains stored in the
servo amplifier even after the protection circuit has operated.
The memory contents are cleared  when the external power
supply is turned OFF, but are not cleared by the RESET signal.

2. If error code 2830 is repeatedly reset by turning OFF the exter-
nal power supply, devices may be destroyed due to overheating:
only restart operation after the cause of the error has been
completely eliminated. :

The servo power supply module errors are shown in Table 2.15.

Table 2.15 Servo Power Supply Module Error List (2800 to 2999)

Error Error Cause When Error Error
Code Name Description Checked |[Processing Corrective Action
¢ The voltage to the power supply + Review the power supply
module fell below equipment.
170 VAC. :
2810 |Low voltage [, A momentary power interruption
| oceurred.  _____ _____ S I U -
¢ The load is too great. * Review the power capacity.
* The maximum load capacity of * Review the operation pattern,
the regenerative resistor has either by reducing the
been exceeded due to frequent frequency of acceleration and
operation or continuous deceleration or reducing the
; regenerative operation. speed. o
2830 Excesslve. il i_—-} ————— — —T:!_I___lh_ ———————
regeneration (*® The power transistor for » Replace the servo power
| regeneration has been damaged. | | supply module. _ _ _ _ _ _ _ -
o The regenerative resistor setting » Review the system settings.
| in_the system settings Is Incorrect. | Immediate | _ _ _ _ _ __________ _
« The regenerative resistor is wired |At any time {stop ¢ Connect the wiring correctly.
incorrectly. during
* The regenerative resistor is operation ¢ Correct the wiring.
| connected incorrectly. _ _ _ _ _ ] -
» The power transistor for ¢ Replace the servo power
2833 |Overvoltage | regeneration has been damaged. | | supply module. _ _ _ __ _ _ —
¢ The regenerative resistor is ¢ Replace the regenerative
| destroyed. _ _ _ _ _ _ ____ - | fesistor. _ _ _ _ _ _ ___._ —]
¢ The power supply voltage is too ¢ Review the power supply
high. equipment.
* The servo power supply module » Replace the fan.
Amplitier |- fanisstopped. _ _ ______ e —
power « The continuous output current of ¢ Reduce the load.
2847 I the power supply module has
supply
overheating | been exceeded. _ _ _ _ _ _ _ e N A _
¢ Thermal sensor fault. * Replace the servo power
supply module.
Excessive * 80% of the level that would cause Overation |° Refer to the details on the
2940 |regeneration | an excessive regeneration error c:ntinu os excessive regeneration error
warning (2830) was detected. ) (2830).
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2.5 LED Indications when Errors Occur at the PCPU

When the errors listed below occur, they are indicated by the "ERROR" LED
on the front panel of the A171SCPU, and the LED on the front panel of the
A273UHCPU. The error message can be read on the error list monitor screen
of the peripheral device.

For details on the operating procedure, refer to the operating manual for the
peripheral device.

Table 2.16 LED Indications When Errors Occur at PCPU

A171SCPU
ET:[O,R LED Display on Front Error Cause (Er:':::( v?hp:r:aE‘:::r Error Set Corrective
®:Lit Panel of A273UHCPU Timing Occurs Device Action
O : Not lit
LAY, ERROR, .(5.LEE ) |eThe slot set in the +Set the
(*1) Base No. + slot No. | "system settings” *system
° has nothing mounted settings”
In it, or has a correctly in
different module accordance
mounted in It. with the
AXIS. N0, U.LT.I.0.E.F]| e AXis number settings modules -
® are duplicated in the actually
“system settings". mounted, then
AMF _No, _sEeTT 186 . ]|*Not even one axis :;;:E#I:'ethe
[ ] No. has been set in switch y
the "system settings". '
PW, N0, SET,T.I.NG eWhen an ADU axis

has been set in the
system settings, no
servo power supply
module (A230P) has
been set.

§.Y.5, S.F,T, DAT.A, .ERA]|*No system setting When power
data has been switched ON
written, On resetting

+The system setting with the RESET
data has been written | key switch
without performing a

[ J relative check. Orit
has been written
although an error
occurred in the
relative check.

sThere is no battery In
the memory cassette.

AX. 1,5, NO E,R,R,0 ¢An axis No. that
exceeds the "number
of controlled axes”
setting in the
"system settings"
has been set.

[LZ0.F.0.T.NT.5, oV.i.k || * The total number of
1/0 points of the PC

1/0 modules set.In
motion slots In the
"system settings"
exceeds 256. "

+The amplifier type sServo
Axis No. | set in the "system operation does
(0110 32)| settings” (MR-H- When the servo not start for the
[ B/MR-J-B/MR-J2-B) |amplifier power relevant axis
disagrees with the is turned ON only. Starting
amplifier type of this axis is
actually installed. disabled.

eStart is
disabled.

+System setting
error flag
(M2041) ON

Note : "—" in the A171SCPU "ERROR" LED area indicates errors that do not occur with A171SCPU.
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Table 2.16 LED Indications When Errors Occur at PCPU (Continued)

A171SCPU
» L]
EE:S R LED Display on Front Error Cause g,::::( v?hpe:'.Et:::r " Error Set Corrective
®:Lit Panel of A273UHCPU Timing Occurs Device Action
O : Not it
ADU ERROR .(SLEN When the power |The servo ON *Try replacing
(*1) Base No. + siot No. Is switched ON  |status cannot be the ADU.
o +ADU hardware error |(or on resefting |established for
with the RESET |[the relevant
key switch) ADU axis.
For servo eOccurrence of a «In the case of «Eliminate the
error Servo error code Axﬁo_ servo error or servo MR-H-B, MR-J- error cause
L (01to 32)| warning B, and MR-J2- |,gervo error and perform a
o *("™)* if applicable eWhen using B axes, only detection flag servo error
to all axes. A171SCPU, the LED the relevant (M1608+20n/ reset. After
does not light for a axis enters the | xn8/M2408+ servo error
warning. servo OFF 20n) ON reset, if the
(SV13, sV22, Ver.U status. e«Servo error servo status is
For warning or later) «In the case of code device normal at all
o ADU axes, the (D808+20n/ axes, the LED
operation D8o8+20n/Do8 | display is
follows the +20n) set cleared.
ADU servo
error
processing.
eOccurrence of servo
i_‘—ﬁ:___'_;___:l'; error detected at a
—_ Servo error " ndicates ' for| ggryg power supply
code gfw;‘,'tu;;,';“ module (A230P)
eOccurrence of a «All axes in the | *Major error «Eliminate the
System error _ Indicates| system error (major | At ali times affectod detection flag | error cause
code (major  *n"for | error) detected at a system (M1607+20N/Xn| and issue the
error) detected the "nth*| gervo power supply assume the 7/M2407+20n) | all axes servo
atasevo =~ sewo . | moqyg servo OFF ON. ON command,
power supply power
_ supply status. «Major etror It all axes
module. code device enter the servo
X (D807+20n/ ON status
‘{ZQ‘Z‘,E‘:L",?,Q&Q}{S,‘,’,PU D807+20n/D07 | normally, the
indicates a system error that is +20n) set. LED display is
unconnected with the servo cleared.
power supply module system. .
eDetection of motion +Motion slot *Switch off the
(.1)E;e No. + slot No. slot module module error power and
° abnormality (module detection flag mount the
comes out, or is (M2047) ON module
foose, during correctly.
operation)
(F.CPU, WY, FRR. Bual|eOccurrence of a *PCPU WDT +See Section
PCPU WDT error code | PCPU WDT error error flag 3.5.2,
° Immediate stop |[«(M9073) ON
of all axes PCPU WDT
error cause
(D9184) set

(*1) Indicates the base No., slot No., and the slot information where the error occurred.

(sL.0J0)

Slot No. at which the error occurred
0:1/0slot0

to

to

7 :1/0 slot 7
Extension stage of the base unit where the error occurred

0 : Main base unit

1 : First motion extension base unit

2 : Second motion extension base unit

3 : Third motion extension base unit

4 : Fourth motion extension base unit
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Numerical values corresponding to axis numbers are entered for "'m" and "n" in Table 2.16

(error set device).

<A273UHCPU (32 axis specification)>

<A273UHCPU
<A171SCPU>  (8-axis specification)>

Axis Axis

No. n No. n

1 0 1 0

2 1 2 1

3 2 3 2

4 3 4 3

5 4

6 5

7 6

8 7

Axis Axis
Noo | " |Noe| ™ | Mol ™ | e m
1 0 9 8 17 16 25 24
2 1 10 9 18 17 26 25
3 2 11 10 19 18 27 26
4 3 12 11 20 19 28 27
5 4 13 12 21 20 29 28
6 5 14 13 22 21 30 29
7 6 15 14 23 22 31 30
8 7 16 15 24 23 32 31

* Calculate "n" when using A273UHCPU (8-axis specification), and
the device No. corresponding to each axis when using A273UHCPU
(32-axis specification), as shown below.

Example : For 32 axes...
M2408+20n (servo error detection flag) = M2408+20x31 = M3028
DO07+20n (major error code device) = D07+20x31 = D627
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APPENDIX3 SPECIAL RELAYS AND SPECIAL REGISTERS

3.1 Special Relays (SP, M)
The special relays are internal relays with fixed applications in the program-
mable controller. Accordingly, they must not be turned ON and OFF in
sequence programs (those marked *1 and *2 in the table are exceptions).
Table 3.1 Special Relay List
Number Name Stored Data Explanation  Applicability
A273UH | A171S
. OFF Normal o Comes ON even if there is only one output
M9000'! |Fuse blown ON There is a module with module with a blown fuse, and remains ON ® e
a blown fuse. even after return to normal.
. . ¢ Comes ON if there is a discrepancy between
Msg002"! Ie/r?ol:nlt verify 8;': g::r:)r:\al the actual I/O modules and the registered ® ®
information when the power is turned on.
. OFF Normal e Come ON when a module detects an error at
M9004’! [MINI link error ON Error the master station of the MINI link. Remains [ J ®
ON even after return to normal.
e Comes ON when there is a momentary
M9005"" AC DOWN OFF AC DOWN detected power interruption not exceeding 20 ms; ® °
detection ON AC DOWN not detected | reset by turning the power OFF then ON
again.
OFF Normal e Comes ON when the battery voltage falls
M9006 |Battery low ON Low battery voltage below the stipulated value; goes OFF when ® ®
y g normal battery voitage is re-established.
. OFF Normal ¢ Comes ON when the battery voltage falls
M9007"! Battery low latch ON Low battery voltage below the stipulated value; remains ON even ® ®
y 9 after normal battery voltage is re-established.
Mg0o8"! Self-diagnostic [OFF No error ¢ Comes ON when an error occurs as a result ° °
error ON _Error of self-diagnosis.
M9009 Annunciator OFF No F number detected |° Sroem:xseg;tlezhen OUTF, SET F instructions P °
detection ON F number detected Goes OFF when 0 is stored in D9124.
¢ Comes on when an operation error occurs
during execution of an application
M9010 ﬁaperatlon error ng g:’r :r"°r instruction; goes OFF when the error is — {
g cleared. Cannot be used with A273UHCPU
(8/32 axis specification).
» Comes on when an operation error occurs
M9011"! Operation error (OFF No error during execution of an application P °
flag ON Error instruction; remains ON even after the error
is cleared.
M9012 |Carry flag 8;F g:;x 8;': o Carry flag used in an application instruction. ® ®
+ When M9016 is ON, all data memory
contents, including those in the latch range
M90162 Data memory OFF No processing but with the exception of special P ®
clear flag ON Output cleared relays/registers, are cleared on reception of
remote RUN from a computer or other
device.
¢ When M9017 is ON, all data memory
’ contents that are not latched, with the
M9017"2 Slztaar l;rllaemory 8;': gztp:;c;::n% " exception of special relays/registers, are ® ®
9 P cleared on reception of remote RUN from a
computer or other device.
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Table 3.1 Special Relay List (Continued)

Number Name Stored Data Explanation Applicability
A273UH [A171S
M9020 User timing » Relay repeats ON/OFF switching at fixed
clock No.0 scan intervals.
M9021 User timing » Starts from the OFF status when the power
clock No.1 n2 n2 — | isturned ON or on resetting.
M9022 User timing <Scan i, »leSCAR e The ON/OFF intervals are set with the DUTY ® ®
clock No.2 instruction.
User timing n1-scan
M9023
Elocktl;loi.s { | | {DUTY n | n2 M9020|_
ser timing
M9024 clock No.4
* Writes the clock data stored in D9025 to
M90252 Clock data set |OFF No processing D9028 to the clock devices after execution ° ®
request ON Data set request of the END instruction in the scan in which
Mg025 is switched ON.
OFE No error o Comes ON when there is an error in the
M8026 |Clock data error ON Error clock data (D9025 to D9028) values. OFF ® L J
when there is no error.
» Displays the clock data (D9025 to D9028) on
M9027 Clock data OFF No processing the LED display on the front panel of the ® _
display ON Display CPU module, as the month, day, hour,
minute, and second.
M9028"2 Clock data read [OFF No processing * When M9028 is ON, the clock data is read to ° °
request ON Read request D9025 to D9028 as BCD data.
¢ By turning M9029 ON in the sequence pro-
gram, all of the data communication requests
received during one scan are processed at
the END processing of that scan.
Data OFF Batch processing not  |* Data communication request processing can
M9029"2 communication performed be switched between ON and OFF during the . _
request batch |ON Batch processing RUN status.
processing performed ¢ The default is OFF (one request at a time is
processed at END processing, in the order in
which the data communication requests were
received).
M9030 [0.1 second clock 0.05 | 0.05
sec. sec.
0.1 0.1 [ These relays generate the 0.1 second, 0.2
. . (] . , O
M9031 0.2 second clock sec. | sec. second, 1 second, 2 second, and 1 minute
T clocks.
05 0.5 ¢ These relays do not go ON/OFF with each ® ®
M9032 11 second clock sec. | sec. scan but when their respective fixed inter-
— vals have elapsed, even during a scan.
s These relays start from the OFF status
M8033 |2 second clock 1 sec. | 1 sec. when the power is turned on or resetting.
M9034 |1 minute clock 30 sec. |30 sec.
ON » Relay used for initialization during a se-
M9036 |Always ON quence program or as a dummy contact for ® ®
OFF an application instruction.
ON * M9036 and M9037 retain their ON or OFF
M9037 |Always OFF status regardless of the settings of the key ® ®
OFF switch on the front of the CPU, but M2038
ON and M9039 change in accordance with the
Mmoosg |CON for 1 scan j¢————————>]1 scan key switch status. They go OFF when the ° PY
only after RUN key switch is set to the STOP position.
OFF When the key switch is at ition other
C) itc at a position othe
Ms03s |ov ) ngn(g:l; OoN, 1 scan than STOP, M9038 comes ON forone scan | o | o
after RUN) OFF ‘ only, and M9039 goes OFF for one scan only.
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Table 3.1 Special Relay List (Continued)

Number Name Stored Data Explanation Applicabliity
: A273UH [ A171S
M9040 PAUSE enable |OFF PAUSE disable * When the RUN/STOP key switch Is set to
coil ON__PAUSE enabled PAUSE or the remote PAUSE contact is
turned on, provided M9040 is ON, the ® ®
Moosy |PAUSE status OFF PAUSE not in effect PAUSE status is established and M9041
contact ON PAUSE in effect
comes ON.
M9042 STOP status OFF STOP not in effect o ON when the RUN/STOP key switch is set to PY °®
contact ON__STOP in effect STOP.
e Comes ON on completion of the number of
OFF Sampling trace in sampling traces set in the parameters are
M9043 Sampling trace progress completed after execution of the STRA ° PY
completed ON Sampling trace instruction.
completed After that, it is reset by execution of the
STRAR instruction.
¢ By switching M9044 ON/OFF the [STRAY/
[STRAR] instruction can be executed.
0—1 Same as executing (M9044 is turned ON/OFF by executing
. [STRA] forced ON/OFF at a peripheral device.) _
MS044  |Sampling trace |y 4 Same as executing M9044 OFF — ON . ¢
[STRAR] : [STRA] instruction | The sampling trace
MS044 ON — OFF condition depends
: [STRAR] instruction ) on D9044.
« By turning M9045 ON, WDT can be reset
. when a ZCOM instruction is executed or
M9045 méc;_t;drc;gséltmer ng WB; :: ?:st erte sot when data communication request batch ® —
processing is executed.
(Used when the scan time exceeds 200 ms.)
: OFF Trace not in progress : . : :
M9046 |Sampling trace ON__Trace in progress ¢ ON during execution of a sampling trace ® ®
» A sampling trace cannot be executed unless
M9047 Sampling trace [OFF Sampling trace stop M9047 has been turned ON. PY PY
preparation ON Sampling trace start When M9047 is turned OFF, the sampling
trace is stopped.
» When M9049 is OFF, output continues until
Number of out- | yce 6100t until NULL code | the NULL (00H) code.
M2049 |put characters ON 16 ch t tout . ® ®
selection characters outpu * When M9049 is ON, ASCII code for 16
characters is output.
« Turned ON to disable execution of the CHG
CHG instruction instruction.
- OFF Enabled
M9051 |execution ON Disabled « Turn ON when issuing a program transfer ® —
disable request; automatically turned OFF on
completion of transfer.
e When M9052 is ON it is executed as the 1/0
M9052"2 SEG instruction |OFF 7-segment display partial refresh instruction. ® P
switch ON 1/O part refresh When M9052 is ON, it is executed as the 7-
segment display instruction.
Mgos3"2 |[EV/DI instruction OFF f::;:;‘ce interrupt * Turn ON when a link refresh enable/disable _ PY
switch ON _ Link interrupt control (El, DI) instruction is executed.
OFF STEP RUN not in effect |« ON when the RUN/STOP key switch is set to
Mo054 |STEP RUNflag |5\ STEP RUN in effect the RUN position. ¢ °
' Comes ON when status latch is completed.
Status latch OFF Not completed ¢ : .
M9055 : Goes OFF on execution of a reset ® ®
completion flag [ON Completed instruction. )
Main side P. 1 ON P, | set being requested |» These relays switch ON the P, | set request
M9056 setre uest' OFF Other than when P, | on completion of program transfer while L —
q set being requested another program is being run (for example a
ON P, | set being requested | subprogram during execution of a main
Mgosy |Sub side P, | OFF Other than when P, | program). Automatically turned OFF on PY -
set request set being requested completion of P, | setting.
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Table 3.1 Special Relay List (Continued)

Number Name Stored Data Explanation Applicability
A273UH | A171S
M9058 Main program Momentarily ON on ° .
P, | set complete |completion of P, | setting » Comes ON momentarily on completion of P,
M9059 Subprogram Momentarily ON on | setting, then goes OFF immediately. P _
P, | set complete |completion of P, | setting
. : « ON during partial processing of an
::::I:;sin g OFF ;a;:l:;g:: essing not instruction given with respect to AD57(S1) or
M9085 | cution ON Partial processing in AD58; goes OFF on completion of this e —_
detection pr ogies s execution (when partial processing is not
being performed).
* When an instruction with a long processing
., |Partial time is executed with respect to AD57(S1) or
M9066 2 processing gr‘F E::;:lpr?::: : :I..ngg ADS8 and the scan time is lengthened, this ® -
request flag P instruction can be dealt with by partial
processing by turning M9066 ON.
" « By turning this relay ON, the time required
Meo702 |A8UPU/ABPUY  OFF Mo reduction ofreading | *5; 4 search at an ABUPU/ABPUJ can be o | _
search time shortened. (In this case the scan time is
ON Reading time reduced increased by 10%.) .
Communication OFF S:t':'mal::f: tal?’r;"r:g;est * 32 entry areas are provided for FROM/TO
M9081 request entry ON Cor:munlcation request instructions waiting for execution at ° _
areas busy entry areas not MNET/MINI(-S3); this relay comes ON when
signal av ai‘ll able there are no more empty areas.
¢ Set whether or not the error check shown
] below is executed on END instruction
. processing. (Used to shorten END
M9084 2 [Error check 8::': ::)roe’r: :::: ez):(ecuted instruction processing time.) [ ] [
(1) Blown fuse check
(2) /0 module verification check
(3) Battery check
s linstruction error |OFF No error ¢ Comes ON when an instruction related error
M9091" occurs. ° —
flag ON  Error Remains ON even after return to normal.
e When M9094 is turned ON after the head 1/0O
number of the 1/0 module to be replaced has
been set in it, it Is possible to replace the
1/0 module in the online status. (it is only
possible to replace one 1/O module per
setting.)
g OFF No replacement T | 1/0 module in the RUN mod
M9094°2 ?]1/O change fla ¢ To replace an module in ode, ® -
92749 lon Replacement use the program or a peripheral device to
turn this relay ON; to replace an I/O module
in the STOP mode, use the test mode of a
peripheral device to turn this relay ON.
« Do not switch between RUN and STOP
modes until I/O module replacement is
completed.
* ON when an SFC program is registered and
M Existence of OFF No SFC program a work area for SFC has been sec.ured. ° .
9100 ISFC program  |ON  SFC program exists « OFF when no SFC program is registered, or
the work area for SFC could not be secured.
¢ Turned ON by the user in order to start an
. SFC program.
M91012 :tl;g/g:ggram 8::': :Eg p:gg::: :::rt When turned OFF, the operation output of ® _—
P prog the step being executed is turned OFF and
the SFC program Is stopped.
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Table 3.1 Special Relay List (Continued)

Number| . Name Stored Data Explanation Applicabllity

A273UH | A171S

¢ Selects the start step when an SFC program
is restarted using M9101.
When OFF
: All execution statuses that applied when
the SFC program was stopped are cle-
ared and the program is started from
SFC program OFF Initial start the initial step of block 0.

*2
Me102 start status ON Continued start When ON d -
: The SFC program is started from the
block and step that were being executed
when it was stopped.

¢ Once this relay has been turned ON, it is
latched (memory back up) by the system.

* Selects whether or not to execute all the
steps whose transition conditions have been
satisfied in one scan in cases where all the

OFF Continuous transition ::\r/‘eslgg:nc::glstfliz r:‘s of consecutive steps
M9103"2 Continuous ineffective When ON : . ° _
transition setting |[ON Continuous transition . Steps are executed continuously
effective (continuous transition effective).
When OFF
: One step at a time is executed within the
scan (continuous transition ineffective).

« When continuous transition is effective, ON

when continuous transition is not being
Continuous OFF At completion of g:::g"s?: ai:dcg?nes' e?eF dF when the transition
M9104 transition transition > Step P : . L4 —
g - By writing M9104 with an AND condition as
prevention flag (ON  Before transition the transition condition, continuous
transition of the relevant step can be
prevented.
Step transition
+2 i monlitor timer start
Me108 (corresponds to
D9108)
Step transition
«2 i monitor timer start
Mo109 (corresponds to
D9109)
Step transition
«2 |monitor timer start
Ms110 (corresponds to
D9110) .
Step transition OFF Monitor timer reset ¢ I,::In:'g ogb:r‘zonﬁza',r:i:;me:ng by the step Y —
Mg111"2 |monltertimerstart (AN \onitor timer reset start . .
(corresponds to When turned OFF, the monitor timer is reset.
D9111)

Step transition

*2 |monlitor timer start
Me112 (corresponds to
D9112)

Step transition

*2 | monitor timer start
Mo113 (corresponds to
D9113)

Step transition
monitor timer start
(corresponds to
D9114)

M9114'2

Active step
M9180 |sampling trace
completed flag

e Comes ON on completion of sampling trace
for all designated blocks, and goes OFF at ® —
the start of sampling trace.

OFF Trace start
ON Trace complete

Active step
M9181 |sampling trace
execution flag

¢ ON during sampling trace execution, goes
OFF on completion or suspension of ® —
sampling trace.

OFF Trace not executed yet
ON Trace being executed

APP — 40



APPENDICES

Table 3.1 Special Relay List (Continued)

Number

Stored Data

Explanation

Applicabllity

A273UH | A171S

M9182"2

Active step
sampling trace
enabled

Trace disabled/
suspended
Trace enabled

OFF
ON

¢ Selects whether to enable or disable
sampling trace.
When ON
: Execution of sampling trace is enabled.
When OFF
: Execution of sampling trace is disabled.
When this relay is turned OFF during
execution of sampling trace, the trace is
suspended.

M9196"2

Operation
output at block
stop

OFF Coil output OFF
ON Coil output ON

* Selects the operation output when a block
stop is executed.
When ON
: The coil ON/OFF status used for the
operation output of the step that was
being executed when the block was
stopped is retained.
When OFF
: All coil outputs are turned OFF.
(Operation output by a SET instruction
is retained regardiess of the ON/OFF
status of M9196.)

M9197

Mo198

Fuse blown /
1/O verify error
display switching

The display is selected by
the combination of the
M9197 ON/OFF and M9198
ON/OFF statuses.

M9197 |M9198 Display Range

OFF | OFF | Statuses X/Y0 to 7F0

ON OFF | Statuses X/Y800 to FFO

OFF ON | Statuses X/Y1000 to 17F0

ON | ON |Statuses X/Y1800 to 1FFO

¢ Selects the 1/0 module nhumbers for fuse
blown module display (D9100 to D9107) and
1/0 module verify error display (D9116 to
D9123).

» The display selection is executed at END
processing.

M9199

Online sampling
trace status
latch data
restore

OFF Data not restored
ON Data restored

» Restores the set data stored in the CPU and
enables restarting of operation after
sampling trace/status latch has been
executed.

» For re-execution, turn M9199 ON.

(It is not necessary to write the data from a
peripheral device again.)
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1)

@)

(3)
(4)
(6)

POINTS I

All special relays, M, are turned OFF by turning the power OFF,
performing latch clear, or resetting with the RESET key switch.
When the RUN key switch is set to "STOP", the special relay
settings are retained.
The special relays marked "*1" in the table above remain "ON"
even after a return to normal. They must therefore be turned OFF
by using one of the following methods.
(a) Method using the user program
Insert the ladder block at right into the program and turn the
reset execution command contact ON to clear the special

relay. Reset execution

command
+———————{ |—-—{RST M9000]——+

Enter the special relay
) . ) to be reset here.
(b) Method using a peripheral device

Perform a forced reset using the test function of the peripheral
device.
For details on this operation, refer to the manual for the
peripheral device. :
(c) Turn the special relay OFF by setting the RESET key switch
on the front panel of the CPU module to "RESET".
The ON/OFF status of special relays marked "*2" in the table
above is controlled by the sequence program.
The ON/OFF status of special relays marked "*3" in the table
above is controlled in the test mode of a peripheral device.
The status of special relays marked "*4" in the table above is only
reset on switching the power ON.
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]
3.2 Special Registers (SP.D)

The special registers are data registers used for specific purposes in the
programmable controller. Therefore, do not write data to the special registers
in the program (with the exception of those whose numbers are marked i
the table).

Of the special relays, those from D9180 to D9199 are used for positioning
control.

Table 3.2 Special Register List

Applicability
A273UH | A171S

Stored Data

Number Name Explanation

* When modules with blown fuses are detected, the
lowest module number among the detected
modules is stored in hexadecimal. (Example:
when the fuses of output modules Y50 to 6F have
blown, "50" is stored in hexadecimal.) When ®
monitoring with a peripheral device, use a
hexadecimal display monitoring operation.
(Cleared when all contents of D9100 to D9107
are reset to zero.)

* When modules with a blown fuse are detected,
the lowest 1/0 number of the detected modules is
stored in hexadecimal in this special relay.
(Exampl:: Blown fuse at the output module Y50 to
6F ... "50" is stored in hexadecimal)

For monitoring at a peripheral device, use
hexadecimal display monitor operations.
(Cleared when the contents of D9100 are all “0".)
¢ If /O modules that do not match the registered
data are detected when the power is turned on,
the first /O number of the lowest module number
among the detected modules is stored in
hexadecimal (the storage method is the same as
for D9000). When monitoring with a peripheral
device, use a hexadecimal display monitoring
operation.
(Cleared when all contents of D9116 to D9123
are reset to zero.)

¢ Stores the MINI(S3) link error detected status for
the master modules installed.
b1§——"""~——  —— b8 b7 — b

|8th[7th |6th | 5thath[3tn]2th1th[sth I7lh|6!h|5(h]4th|3!h|2th|1th|

Number of module with

Deooo blown fuse

Fuse blown

/O module verification
error module number

/O unit verify
error

D9002

Indicates the status for

D9004 ™!

MINI link error

the number of master
modules set in the
parameters (1 to 8)

Bits corresponding to mas-
ter modules which cannot
communicate with the PC

4
By turning ON the master
module signals indicated
below, the relevant bit Is

CPU. turned ON.

* Hardware error (X0/X20)

o MINI(S3) link error
detected (X6/X26)

* MINI(S3) link communica-

tion error (X7/X27)

D9005™!

AC DOWN
counter

AC DOWN occurrence
count

¢ 1 is added to the stored value each time the input
voltage becomes 80% or less of the rating while
the CPU module is performing an operation, and
the value is stored in BIN code.

D9008"!

Self-diagnostic
error

Self-diagnostic error
number

¢ 1 is added to the stored value when an error is found
as a result of self-diagnosis, the error number, and
the value is stored in BIN code.
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Table 3.2 Special Register List (Continued)

Number Name

Stored Data

Explanation

Applicability

A273UH [ A171S

Annunciator

D9009 detection

F number-at which
external failure has
occurred

e When one of FO to F255 is turned on by
or [SET FJ, the F number detected earliest among
the F numbers which have been turned on is
stored in BIN code.

D9009 can be cleared by executing a or
instruction. If another F number has been
detected, the clearing of D9009 causes the next
number to be stored in D9009.

When one of FO to F255 is turned on by [QUT F]
or [SET FJ, the F number detected earliest among
the F numbers which have been turned on is
stored in BIN code.

D9009 can be cleared by executing a or
[LEDRlinstruction, or by setting the INDICATOR
RESET switch on the front of the CPU to ON.

If another F humber has been detected, the
clearing of D9009 causes the next number to be
stored in D9009.

D9010 |Error step

Step number at which
operation error has
occurred

When it has not been possible to access a
module for which a special function module
setting has been made at STOP — RUN, the
module No. of the special function module is
stored in this special register.

When an operation error occurs during execution
of an application instruction, the step No. where
the error occurred is stored in BIN code, and
thereafter every time an operation error occurs
the contents of D9010 are updataed.

When an operation error occurs during execution
of an application instruction, the step No. where
the error occurred is stored in BIN code, and
thereafter every time an operation error occurs
the contents of D9010 are updated.

D9011 |Error step

Step number at which
operation error has
occurred.

When an operation error occurs during execution
of an application instruction, the step number at
which the error occurs is stored in this register in
BIN code. Since storage is executed when
M9011 changes from OFF to ON, the contents of
D9011 cannot be updated unless it is cleared by
the user program.

D9o014

1/0 control mode

1/O control mode
number

* The set I/O control method is represented as
follows:
3: Refresh method for both input and output

» The set control mode is represented as follows:
0: 1/O in direct mode
3: 1/0 in refresh mode
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Table 3.2 Special Register List (Continued)

Applicability
A273UH| A171S

Number Name Stored Data Explanation

* The operating states of the CPU are stored in
D9015 as shown below.

Bi15.......... B12B11........... B8B7............. B4B3............. BO
11 1T 1T L
] ] ] t i 1 b 1 1 ] [ ]
] ] ] 1 1 ] 1 1 1 ] ] 1
] ] ] i ] ] 1 1 1 ] 1 1
I | | | L 1 | |
- AN AW f JA J
|— CPU RUN/STOP Remains unchanged in
key switch remote run/stop mode
0 |RUN
1 _|STOP
2 |PAUSE*
3 [STEP RUN
—] Remote RUN/STOP by parameter setting
o_|RUN L4 —
1 _|STOP
2 |PAUSE*

Status in program
0 __|Other than below
1 |STOP instruction execution

Remote RUN/STOP by computer
0 |RUN
1 |STOP
2 {PAUSE®*

*: When the CPU is in the RUN mode and M9040 is

. . off, the RUN mode remains in effect even if an

Deois |CPY operating |Operating states of attempt is made to change to the PAUSE mode.
states CPU

e The CPU operating states indicated in the figure
below are stored in D9015,

B15.......... B12B11...........B8 B7............. B4 B3............. BO
T T 7 T 1 11 T T 1
) ] 1 | ) t 1 ] 1 ] 1 1
1 1 4 1 3 1 1 1 ] 1 1 I
1 1 $ ] I 1 ] ] ) ] 1 ]
I | I | L1 i
“ J\ J\ f I [ J
I— CPU key Remains unchanged in
switch remote run/stop mode.
0 |RUN

1_|STOP

Remote RUN/STOP by parameter setting

o_[RUN _ °
1_|sTOP
PAUSE*

Status in program
0 _|Other than below
1 |STOP instruction execution

Remote RUN/STOP by computer

0 {RUN
1_|STOP
2 {PAUSE"

*: When the CPU is in the RUN status and M9040
is OFF, the CPU remains in RUN mode even if
set to PAUSE.
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Table 3.2 Special Register List (Continued)

Number Name - Stored Data Explanation Applicabliity
A273UH | A171S
* The type of sequence program currently being
executed is stored under one of the following
T:‘: :’;’:ne t:)efirs‘equence code numbers.
Program No. zxegcuted is stgored as 0: ROM main 4: RAM sub 3 8: EEP-ROM main [ —
D9016 a BIN value 1: RAM main 5: ROMsub 1 9: EEP-ROM sub 1
’ 2: RAMsub1 6: ROMsub2 A:EEP-ROM sub 2
3: RAMsub2 7: ROM sub 3 B:EEP-ROM sub 3
ROM/RAM 0 : ROM ¢ Indicates the setting for the memory selection
settin 1 : RAM chip; one of the values 0 to 2 is set in BIN code. — ®
9 2 : E2ROM
o At each END instruction, if the scan time is
- . shorter than the contents of D9017, the new
D9017 |Scan time mls":::?tg scan time (10 value is stored in this register. In other words, ® [
the minimum value for scan time is stored in
D9017, in BIN code.
. Scan time e The scan time is stored in BIN code at each END
D9018  |Scan time (10 ms units) instruction and is always rewritten. o ®
o At each END instruction, if the scan time is longer
. . than the contents of D9019, the new value is
D9019 |[Scan time Maximum _scan time stored in this register. In other words, the e ®
(10 ms units)
: maximum value for scan time is stored in D9019,
in BIN code.
» When a user program is executed at fixed
intervals, set the interval in 10 ms units.
0 : Constant scan function not used _ ®
1to 20 : Constant scan function used
Execution at (set value)x10 ms
“ Constant scan time inter vals
D9020 “ |Constant scan  i(user-specifiedin 10 |« When user programs are executed at fixed
ms units) intervals, used to set the execution intervals, in
10 ms units.
0 : Constant scan function not used o —
110 200 : Constant scan function used;
program executed at intervals of
(set value)x10 ms.
" . ' : ¢ The scan time is stored in BIN code at each END
Doo21 Scan time Scan time (1 ms units) processing, overwriting the existing value. o —
D9022 [Time Time e Counts up +1 for each second. ® —
s The year (last two digits) and month are stored in
BCD code in D9025 as shown below.
Clock data B15 B1i2 Bi1 B8 B7. B4 B3............ BO
D90252 |Clock data Example ® L
(year, month) : July 1993
< ~ s — ~  H9307
Year Month
* The day and hour are stored in BCD code in D9026
as shown below.
. BiS B2 B11 B8 B7. B4 BA........... B0
D9026'2 |Clock data Clock data (day, hour) ' i Example L ®
! [ : 31st, 10th hour
\ ~ = ~ ~  H3110
Day Hour
» The minute and second are stored in BCD code in
D9027 as shown below.
CIOCk data Bi15. Bi12 B11 B8 B7. B4 B3........... BO
D9027"2 |Clock data ; P Example ° ®
(minute, second) b .35 ms, 48 s
S ~ = ~ ~  H3548
Minute Second
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Table 3.2 Special Register List (Continued)

Number

Stored Data

Explanation

Applicability

A273UH [A171S

Dgo028"?

Clock data

Clock data
( , day of week)

¢ The day of the week is stored in BCD code in D9028

as shown below.

B16

812 B11

B8 B7.

Example
: Friday

=

"0" must be set here.

H005

Day of week

Sunday

Monday

Tuesday

Waednesday

Thursday

Friday

ojn|ajwiv]|=]o

Saturday

D9035

Extension file
register

Used block No.

e The block No. of the currently used extension file

register is stored in BIN code.

D9036

Dg037

For extension
file register
device No.
designation

Device No. when
directly accessing
individual devices of
the file register

¢ Designate the device numbers in the file register
that are to be directly read or written to as a BIN

value in the 2 words D9036 and D9037.

Device numbers are desighated as consecutive
numbers beginning with RO of block No.1,
regardless of block numbers.

D8037 ;, D036

Device No.
(BIN value)

16383| area
16384

Extension file
register

2| Block No.1

Block No.2
area

~

R
b= =
z@
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Table 3.2 Special Register List (Continued)

Number Name

Stored Data

Explanation

Applicabllity

A273UH

A1718

D9038"2

D90392

LED display
priority

Priorities 1 to 4

Priorities 5 to 7

+ The element numbers for display priorities 1 to 4
(D9038) and 5 to 7 (D9039) of the LED display of
the CPU module are set and changed.

B1S.
HE BB
1

—

Priority

Even if 0" is set,

Element
errors which cause No.
CPU operation to 0.
stop (including para- 1.
meter settings) are
unconditionally dis-
played on the LED
display.

Default values :
H9038=H4321
H9039=H0765

Content

Not displayed
1/0O verify, fuse blown

Special function
2 module, link

- parameters, operation
error

CHK instruction error
Annunciator

LED instruction related
Parity error !
Clock data

bl ol Bl Bl £

» The element numbers for priorities 1 to 4 (D9038)
and 5 to 7 (D9039) for the lighting (or flashing) of
the ERROR LED when an error occurs, are set and
changed.

B15.....612 Bil.......B8 B7.........B4 BS......... BO B15.....B12 Bit...... B8 B7..0ins B4 B3, B0

! IBREB

IBREN

L 1 L. 1
4

Priotity

Even if "0 is set, Element
errors which cause No.
CPU operation to 0.
stop (including para- 1.
meter settings) are
unconditionally dis-
played on the LED
display.
Default vaiues :
D9038=H4321
D9039=H0008

Content

Not displayed
/O verify, fuse blown

Special function
module, link

2. parameters, SFC
parameters, SFC
operation

CHK instruction error
Annunciator (F)

LED instruction related
Parity error

Lol Ealf Bl

For sampling

D9044 trace

Step or time for
sampling trace

» The value that D9044 contains is used as a
sampling trace condition when the sampling trace
instruction [STRA], [STRAR] is executed by
switching ON/OFF M9044 from the peripheral
device.

For scan — Set "0". ] The value is

For time — Setthe lime | stored in BIN.

in 10 ms units.

D9049 |[SFC work area

Extension file register
block humber

¢ The extension file register block number used as
the SFC work area is stored.
Higher 8 bits .... Block number is stored.
Lower 8 bits ..... Step number is_stored.

SFC program

D9050 error code

Error code generated
during SFC program
execution

¢ Error codes generated during SFC program
execution are stored in BIN code.

0 : No error

80 : SFC program parameter error

81 : Number of simultaneous execution steps

exceeded

82 : Block start error

83 :

SFC program operation error
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Table 3.2 Special Register List (Continued)

Number Name Stored Data Explanation Applicability
A273UH | A171S
¢ Block numbers at which errors occurred during
Block number in which SFC program execution are stored in BIN code.
D051 Error block an error occurred In the case of error code 82, the start block step hd -
number is stored.
» The step number at which error 83 occurred
during SFC program execution is stored in BIN
! Step number at which code. In the case of error code 80 or 81, "0" is
D9052 | Error step an error occurred stored. b -
In the case of error code 82, the block start step
number is stored.
- - The transition condition number at which error 83
Transition condition ¢ - L
D9053 |Error transition |number at which an Pccurred during SFC program execution is stored ® _
error occurred in BIN qode. In the case of error code 80, 81, or
82, "0" is stored.
» The sequence step number of the transition
D9054 Error sequence :te 3‘;?:: :ns teerFr' onrumber condition and operation output when error 83 ® .
step occurred occurred during SFC program execution is stored
in BIN code.
* The step number executed when the status is
D9055 [Status latch Status latch step latched is stored in BIN code. o —
PC ; » Used at self-loopback check
D9072 |communication Computer link data ® —
check
check
Empty * The number of empty communication request
D9081 communication [Empty communication entry areas in which communication requests to ° _
request entry request entry areas MNET/MINI(S3) can be entered is stored (Max.
areas 32).
» The time check value at execution of a
MELSECNET/10 link instruction (ZNRD, ZNWR)
Time check is stored.
D9085 valge setting Default value 10 s « Setting range 1 to 65535 sec ® —
register * Setting unit 1 sec
o |f the set value is "0", the default of 10 sec" is
used for operation.
Excessive : o When the number of special function modules
D9090"! |special function Too many special mounted is excessive, the value "(head I/0 ° _
mpodules function modules number of the last special function module
entered) / 16" is stored as a BIN value.
Ds091”! Detailed error  |Self-diagnostic detailed |» The detailed error number when a self-diagnostic ® _
numbers error numbers error occurs is stored.
Reblacement » Stores the upper two digits of the first I/0 number
D90942 || /Opfi rst /O Replacement 1/O first of an 1/0 module that is removed/replaced in the ® _
number 1/O number online status.
Example: input module X2F0 —» H2F
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Table 3.2 Special Register List (Continued)

Number Name Stored Data Explanation Appllcability
A273UH | A171S

e The numbers of output modules whose fuses
have blown are input as a bit pattern (in units of
16 points).

(If the module numbers are set by parameter, the
parameter-set numbers are stored.)

» The blown fuse statuses of the output modules of
remote stations are also detected.

1614 13 1211 10 9 8 7 6 5 4 3 2 1 0

1 1
0

DQ:OOO 09100000‘(;') oog)oooooooo . _

De107 Ds1o11oooo1oooooooQoo

AN ~ L~ b~

NANEN AN 2

091070000&70000000&7000

B0) {30)
Bit pattern in units of Indicates a blown fuse
Fuiss blown 18 points, Indieating |, gy switching M197 and M9198 ON and OFF, the

1/0 module number display range is switched.

* To clear the data of a module whose fuse is
blown, turn OFF M9000 (fuse blown).

fuses have blown

o Output module numbers of the (in units of 16
points) of output modules whose fuses have
blown or whose external power supply has been
switched OFF are entered in a bit pattern.
(Preset output number when parameter setting
has been performed.)

1614 13 1211 10 9 8 7 6 5 4 3 2 {1 O

D9100! 1 1 ™
po101"! Det00 |0 o fojeiofololxlofojojofofofolo -

1 1
D8101 j(vi|O|O|O|O|(Ytj0jO|O|OJO|JO|O]O]|O]|O
F0) A0)

\—Indicates a blown fuse

(Since the error is not cleared even after
returning to normal, it must be cleared with a
program.)
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Table 3.2 Special Register List (Continued)

Number Name Stored Data Explanation Applicabllity
A273UH | A171S

¢ When the power is turned on, the module numbers
of the I/0 modules whose information differs from
the registered I/0 module information are set in this
register (in units of 16 points).
(If the 1/O numbers are set by parameter, the
- parameter-set numbers are stored.)

* The 1/0 module information of remote stations
can be detected.

1614 13 1211 10 9 8 7 6 5 4 3 2 1 0

D9116 09116000000000000000(())(‘8!
to ; ® —_
D9123 091170000001§gooooooooo
|~ A~ L~
vTﬁﬁ§fwdht;§%§Fﬁ
D9123 } 0 |yl 0 | 0 olojlolo|o|o|o|o]o]o]o
7Fo)

\Indicates an /O module

Bit pattern, in units of verification error ,

t‘hiprzg‘;zi;’s‘d"?tah“"g « By switching M9197 and M9198 ON and OFF, the
wi 1/0 module number display range is switched.

verification errors. . .
* To clear the verify error, turn OFF M9002 (verify
error).

Input/Output
module
verification error

* When an I/0 modules whose data is different
from that entered are detected, the I/0O module
numbers (in units of 16 points) are entered in a
bit pattern.

{Preset |/O module numbers when parameter
setting has been performed.)

1614 13 1211 10 9 8 7 6 5 4 3 2 1 O

- 1
D116’ potte|o]ofofo|olofo]jolofo]o|o]o]o]o x
Ds117™" | i

1
Dg9117 |00 |O0|O}jO|OfxvO]|O|O|O|O|O|O|O}O
190‘

\—lndicates an /O mo-

dule verification error
(Since the error is not cleared even after

returning to normal, it must be cleared with a
program.)

When one of FO to 2047 is turned ON by
or [SET F], 1 is added to the contents of D9124.
When an [RST F] or [LED R] instruction is

executed, 1 is subtracted from the contents of

D9124. ,
(This can also be achieved with the INDICATOR ® —
RESET switch on the front panel of the CPU
module.)
Annunciator The maximum number of annunciators switched
D9124 |detection ::rr‘r:‘t:‘ecriac;fo::lsetected ‘| ON by [OUTH or [SET F that can be stored in
quantity D9124 is 8.

When one of FO to 255 is turned on by an
or [SET FJ, 1 is added to the contents of D9124.
When the or instruction is
executed, 1 is subtracted from the contents of
D9124.

The number of annunciators that has been turned
on by or is stored in D9124: the
maximum stored value is 8.
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Table 3.2 Special Register List (Continued)

Number Name Stored Data : Explanation Applicabllity
A273UH]A171S

¢ When one of FO to 2047 is turned ON by
or [SET Fl, the F number which has been turned
ON is entered in D9125 to D9132, in due order, in
BIN code.
An F number which has been turned OFF by
is erased from D9125 to D9132 and the
contents of data registers succeeding the data
register from which the F number was erased are
shifted to the preceding data registers. By
executing the instruction, the contents of
D9125 to D9132 are shifted upward by one. (This
can also be done with the INDICATOR RESET
switch on the front of the CPU module.) When
there are 8 annunciator detections, a 9th will not
be stored in D9125 to D9132 even if detected.

SETSETSETSETSETSETSETSETSET SET SET
F50 F25 F19 F25 F15 F70 F65 F38 F110F151 F210LEDR

alalsialafalalalalafala ® —

D9009 | 0 |50|50|50|50150|50|50|50]50{50|50|9g - Detection
Do24 |o|1|2|3]|2|3]4|s|e]|7]|8]|8 B*Deteé.t.ion
Do125 | 0 |50|50]|60|50(50|50]|50|50|50(50(50({00 ]|~
Do126 |0 { 0 [25|25|00 |90 ]00|0s |00 )09 00 |00 |15
Do127 [0 [ o | o |es| o f15{15|15]|15|15]15[15|70
Do128 |0 |0 [0 |0 |00 [70/70{70{70]|70|7065] |, 0reci
po129 [o|ofofo|o|o|o|e5|e5|65|65]|65|am] |rumber
po130 [0 |ojo]o|o|o]o]|o]|as|3s|ss|asiig
po131 |ojojo|o]ofofo|o| [r1o110/110151

D9125 |Annunciator Annunciator detection |P132 [ 0]0[0|o]o]ojofo|o} hstjisipid

to detection

D9132 |number number

¢ When F numbers in the range FO to 255 are
turned on by or [SET_F, they are entered
in D9125 to D9132 in ascending order of register
numbers. :
An F number which is turned off by is
erased from D9125 to D9132, and the contents of
the data registers following the one where the
erased F number was stored are each shifted to
the preceding data register. When the
instruction is executed, the contents of D9125 to
D9132 are shifted upward by one. When there
are 8 annunciator detections, a 9th one is not
stored in D9125 to D9132 even Iif detected.

SET SET SET SET SET SET SET SET SET SET SET
F50 F25 F19 F25 Fi8 F70 F6§ F38 F110 F151 F210 LEDR

afsialiaiafaialalalalafa] — °

D9009 | O | 50| 50| 60|50|50550|50150f50;50|50]099
|ID#M24j 0 |1 |2 |3 |2]|3]4}5}6]7]8|8|38
D9‘1 251 0 |50]|50]60]50|50150)50{5050])50|50]00
Dg126 | 0 | 0 |25]|26{990 |98 |99]090100190]99| 99|15
Dg127 | 0 | O | O |99j O |15]16]16]16|15]16|15]70
Dg128f 0|0 |]O]JO]|O|O|70]|70]70|70]|70]|70]65
Dot120| 0|0 0| O] O|O|O|66|65|65]|65]|65]|38
Dot3o| 0 |O0|oOo]|]O]|]O|O|O|Oj38{38}38])38]|110
pg1atjo|ojojojJojojo]oO 110{110{110j151
Dog132| 0|0 O0]|]O]JOjO|O O}O 151}161[210
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POINTSI

(1) All special register data is cleared by the power-off, latch clear,
and reset operations. The data is retained when the RUN/STOP
key switch is set to STOP.

(2) The contents of the special relays marked "!in the table above are
not cleared even after the normal status is restored. To clear the
contents, use one of the following methods:

(a) Using a user program
Insert the ladder block shown at right into the program and turn
on the clear execution command contact to clear the contents
of the register.
Clear execution

command
+——| F———RsT Msoos]—+

(b) Using a peripheral device
Using the test function of a peripheral device, set the register
to "0" by using present value change or forced reset.
For details on the operation involved, refer to the manual for
the relevant peripheral device.
(c) Setthe special register to "0" by setting the RESET key switch
on the front of the CPU to the RESET position.
(3) For special registers marked "*2", data is written in the sequence
program.
(4) For special registers marked "*3", data is written in the test mode
of a peripheral device.
(5) For special registers marked "*4", data is cleared only when the
power is turned ON.

APP - 53



APPENDICES

(1) A171SCPU/A273UHCPU (8-axis specifications)
Table 3.3 Special Register List

Number Name Stored Data Explanation

¢ The status of output (ON/OFF) to limit switch output AY42 set
with a peripheral device is stored as "1" or "0".
1: ON
0: OFF
* These registers can be used to output limit switch output data
to an external device using the sequence program.
(1) A171SCPU
b16 bi4 b13 b12 b1t b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bo

0180 [Lvor] voe] Lvon|Lvoc] Lyos] uvoa] Lves [ Lvos | vor] vos] uvos ] Los [ ivos] Lvea fivot [ voo]

| For axis 2 >l For axis 1 >

pete1 |uvirfiviefuviofuvic] ovis|oma orie[uvis | uriz| uvie| trisfovidfivis vtz [ vt [Lyao
L

je For axis 4 »le For axis 3 »
* *1" or "0" is stored for each of the bits in D9180 and
Do1i81.
- . 1) 1oeenee.
D9180 Limit switch output 2) 0..........
to Limit switch output St‘:fag; area D9182 to D9183 are not used (cannot be used by
D9183 storage area 0 OFF the user).

(2) A273UHCPU (8 axis specification)

b15 bi4 b13 bi2 bii b10 bS b8 b7 b6 b5 b4 b3 b2 bl bo
9180 | Lvor] Lvoe] Lvoo] Lvoc] Lvos] Lvoa] Lyos] yos] Lvor] Lvos] Lvos] Lvoe] Lyos] oz [ Lyor [ yoo}

[ For axis 2 >le For axis 1 >

pot81 [cvie] viefuvio] wvic] o] uvia] uvis] wvas] var] vss uvis] i wvss] iz var [uvao]

je For axis 4 >l FO axis 8 ———rrresssmeecii|

o182 | Lver] Lvze] yzo] ivec] ves] Lvza] Lyze] uves| Lver| Lvas| evas] iva] Lvas| Lyae| uvei [ vao|

[ For axis 6 »le Foraxls & »

o183 [Lver] Lvse] van] vac] Lven] Lvaa] Lvse] Lvas| Lver| Lves| Lvas| tvas| Lvss| Lvee[ Lvat [ Lveo|
je For axis 8 For axis 7 >

* "1" or "0" is stored for each of the bits in D9180
through D9183.
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Table 3.3 Special Register List (Continued)

Number Name Stored Data Explanation

e The PCPU WDT errors tabled below are stored in D9184.
(1) When using an A171SCPU

Error Code Error Cause
2 o PCPU excessive operation frequency
3 o SCPU software fault 2

300 » SCPU software fault 3
(2) When using an A273UHCPU (8-axis specification)

Error Code Error Cause
1 s PCPU software fault 1
2 ¢ PCPU excessive operation frequency
3 o PCPU software fault 2
30 o Hardware fault between PCPU and SCPU

AC motor drive module CPU error
to 19%
107 ¢ Indicates the slot No. (0 to 7) where

the AC motor drive module with the
error is loaded.

110 « Indicates the stage number of the base on which the
to AC motor drive module with the error is loaded.
117 {0: main base, 1: extension base)
PCPU WDT error
Do184  |GCause of PCPU error} . Hardware fault of module loaded in main
200 base unit or motion extension base unit.

to 2 %
207 o |ndicates the siot No. (0 to 7) where

the module with the error is loaded.

210
to * Indicates the stage number of the base on which the
module with the error is loaded.
217 (0: main base, 1: extension base)
Separate servo amplifier (MR-[ ]-B) interface
250 hardware fault

to 25 T
251 Fault SSCNET N,

0: SSCNET 1

300 PCPU software fault 3

CPSTART instructions for 8 or more points
simultaneously started for 21 or more
programs.

CPSTART instructions for 8 or more points
can only be started simultaneously for up to
20 programs.

301
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Table 3.3 Special Register List (Continued)

Number Name Stored Data Explanation

¢ On switching the power ON or resetting, the servo amplifier type
set in the system settings is set in these devices.
" (1) When an A171SCPU is used

b1Stob12 biitob8 b7tob4 b3 iob0

D9185 DQ185| Axis 4 | Axis'3 | Axis 2 I Axis 1 |
N J
I-—>Servo amplifier type
*0....... Unused axis

* 2. MR- ]-B

Servo amplifier type |Servo amplifier type | (2) When an A273UHCPU (8 axis specification) is used

b16tobi12 bittob8 b7tob4d b3 tobo

D9185 | Axis4 | Axis 3 | Axis2 | Axis 1

D9186 | Axis 8 | Axis 7 | Axis6 | Axis &
N J
I—>Servo amplitier type
e0....... Unused axis
o 1. ADU (main base)
*2....... MR-{ ]-B
e5....... ADU (extension base)

Do186

» Stores the contents of the manual pulse generator axis setting
error when the manual pulse generator axis setting flag
(M9077) comes ON.

(1) When an A171SCPU is used

b15 b14 613 b12 bi1 b10 b9 b8 b7 b8 b5 bs b3 b2 bl b0
po187 [ o | o | o | o [amieafaxisofaxiez|anist] o | o] of o [P ] o] o]err]

\ J\L AN J/
I_> S
All set to "0"

I—> Stores setting errors for LbStores setting errors for manual
the 1 puise input magnifica- pulse generators connected to the
tion setting for each axis. A171SENC.
¢ 0: Normal ¢ 0: Normal
o 1: Setting error ¢ 1 : Setting error
{When the input magnifica- {When the setting for any axis is
tion for any axis is outside outside the range 1 to 4)
the range 1 to 100) All set to "0

LPAII set to "0* ——#= Stores manual pulse generator
smoothing magnification setting
errors for manual pulse generators
connected to A171SENC.

Manual pulse gener- [Manual pulse genar- : ‘1’ : g‘:{"i':“g' error

Do187 ator axis setting ator axis setting (When the axis setting for any digit

error error is outside the range 1 to 59)

(2) When an A273UHCPU (8 axis specification) is used

b16 b14 b13 b12 bil b0 b9 b8 b7 b8 b5 b4 b3 b2 bi b0
09187 [ 8[axis 7faxis 6 Axie saxie 4] avis efaxis2]anis 1| o [ o [ p1fr {rafrsfrafr]

\ J \I J\. le J
I L>AII set to "0* - - for th
Stores sefting errors for the 1 Stores axis setting errors for the

manual pulse generators con-
nected to P1 to P3 of the A273EX.
e 0 : Normal
* 1 : Setting error

h I {When the axis setting for any
g‘:';’;t:; smigu;u':‘s?g:'::f: tion digit is outside the range 1 to 8)
range 1 to 100) —® Stores manual pulse generator
smoothing magnification setting
errors for the manual pulse gener-
ators conected to P1 to P3 or
A273EX.
* 0 : Normal
* 1 : Setting error
{When the axis setting for any
digit is outside the range 1 to 59)

pulse input magnification set-
ting for each axis.

* 0 : Normal

o 1 : Setting error
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Table 3.3 Special Register List (Continued)

Number

Stored Data

Explanation

D9188

Test mode request
error

Test mode request
error

s Stores the data of axes being operated when the test mode
request error flag (M9078) comes ON.
(1) When an A171SCPU is used

b15 b4 bi3 b2 b1l b10 bS b8 b7 b6 b3 b2 bi b0
09188 [0 [o JoJoJoJoJoJ oo o] o] o Jaedassfanszfasi]
\ J\ J

I—""AII set to 0" J

I‘»Stores the operating/stopped
status of each axis:
e 0 : Stopped
* 1 : Operating

(2) When A273UHCPU (8 axis specificatioh) is used

b15 bi4 bi3 b12 b1l bi0 b9 b8 b7 b8 bS b4 b3 b2 bt boO
potes [0 [ o [ o [ o ] o] o] o[ o Jass[ais7]axis efaxissaxis favis fants 2fanis 1]
. J J
L»Stores the operating/stopped
status of each axis:
* 0 : Stopped
¢ 1: Operating
™ All set to "0"

D9189

Error program No.

Error program
number

¢ Stores the subprogram number (range: 0 to 4095) affected
by the error when the subprogram setting error flag (M9079)
comes ON.

» If, once an error program number has been stored, an error
occurs in another servo program, the program number of the
program with the new errot is stored.

D9190

Error item
information

Servo program
setting error number

* When the servo program setting error flag (M9079) comes
ON, the error code that corresponds to the relevant setting
item is stored in this device.

Error Contents
The servo program set for the DSFRP/SVST
instruction does not exist.
The axis number set for the DSFRP/SVST in-
struction is different from the axis number
set in the servo program.
The instruction code cannot be decoded
(there is a questionable instruction code).
An axis designated as unused in the system
settings is set in the subprogram set for the
DSFRP/SVST instruction.
There is an error in the settings of the servo
program set for the DSFRP/SVST instruction.
The error item in 6.3 is stored.

Error Code

800

901

902

906

Error item
data
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Table 3.3 Special Register List (Continued)

Number

Stored Data

Explanation

* When the power is turned ON, or on resetting, the servo ampli-
fier and option slot installation statuses are checked and the
results stored in this device.

(1) When an A171SCPU is used

b18 to b12 b1y to

De191 [}

b8 b7 to b4 b3 b2 bi bo

Jauis 4] Axie o] s 1]

I

L

Servo amplifier installation status

pulse generator 3
(P3)
(A273UH only)

0 Not installed, or ADU fault, MR-[ ]-B power
QOFF, or connhecting cable fault
1 {Installed
D9191 Servo amplifier in- | Servo amplifier in-
stallation information |stallation information| (2) When an A273UHCPU (8 axis specification) is used
b1s to b12 bi1 to b8 b7 b6 b5 b4 b3 b2 b1 bO
D191 | 0 [ 8] et 7]axis o axia s]axte 4 xie aasis 2faxie 1]
. . J J
L‘ Servo amplifier installation status
0 Not installed, or ADU fault, MR;; }-B power
OFF, or connecting cable fault
1 {Installed
*1: In the case of an ADU, if the moduls is not installed
although an axis number has been set in the system
settings, a major error is displayed.
Area for setting the » Stores the manual pulse generator smoothing time constant.
smoothing magnifi- » The smoothing time constant is calculated using the following
D9192 cation for manual formula:
pulse generator 1 Smoothing time _ (Smoothing
(P1) constant (t) (magnification+1) x 56.8[ms]
Area for setting the . . /o
smoothing magnifi- |Areas for setting The setting range for smoothing magnification is 0 to 59.
D9193 cation for manual manual pulse gener-
pulse generator 2 ator smoothing mag-
(P2) nifications
(A273UH only)
Area for setting the
smoothing magnifi-
D9194 cation for manual
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(2) A273UHCPU (32 specification)
Table 3.4 Special Register List

Number Name Stored Data Explanation
Area for setting the ¢ Stores the manual pulse generator smoothing time constant.
., smoothing magnifi-  The smoothing time constant is calculated using the following
D752 cation for manual formula:
puise generator 1 . . X
(P1) Smoothing time _ (Smoo.tt.ung_ ) x 56.8[ms]
constant (t) magnification + 1
Area for setting the |Areas for setting . . L
) smoothing magnifi- |manual pulse gener- The setting range for smoothing magnification is 0 to 59.
D753 cation for manual ator smoothing mag-
pulse generator 2 nifications
(P2)
Area for setting the
. smoothing magnifi-
D754 cation for manual
pulse generator 3
(P3)
+ The status of output (ON/OFF) to limit switch output AY42 set
with a peripheral device is stored as “1" or "0".
1: ON
0: OFF
* These registers can be used to output limit switch output data
to an external device using the sequence program.
b15 bi4d b13 bi2 bi11 H10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo
p77e [Lvor[Lvee[uvon]uvoc] Lyosfiyaa] Lvoo] Lyos] Lvor] Lvos] vos] Lyos] Lvos] tvoz [ vor Tuvoo]
|#——————Foraxis 2 Poiat For axis 1 —————p»|
D776 Storage area for Limit switch output o777 [wor[vie]ono|ovicfineuyia] vris] orie] rr] ortefuvss[uvsa[ uvss[ uvse[ uvie [ivio]
to axis 1 tc_:o axls 32 storage area ' Forexio d i Forexiad ,
D791 limit switch output 1: ON
statuses 0: OFF to
o700 |uver] vee|uvep |uvec] Lves | uvea] ures | Lves | Lve7| uves| uves| ves| ves] Lveeiver [ iveo]
j&———— Foraxis 30 et For axis 20—
ore1 [uvee[uvee]uvro] yrc]uvrs[uvea] oveo [ Lvrs] vrr] yrs [ uves | Lyee] vrs[ Lvre] ve i Juveo)
j#————— Foraxis 32 >l For axis 31 —————»|
* “1" or "0" is stored for each of the bits in D776 to
D791.
1) 1 ON
2) 0........ee OFF
¢ On switching the power ON or resetting, the servo amplifier type
set in the system settings is set in these devices.
bi15tobi2 bittob8 b7tobd b3 to b0
D792 Axis 4 Axis 3 Axle 2 Axis 1
D793 Axis 8 Axis 7 Axls 6 Axis §
D794 Axls 12 Axis 11 Axis 10 Axts &
D795 Axls 16 Axis 16 Axis 14 Axis 13
D792 D796 Axis 20 Axle 19 Axis 18 Axis 17
to - Servo amplifier type |Servo amplifier type D797 | Axio24 | Axis23 | Axde22 | Axis21 |
D799 D798 Axis 28 Axis 27 Axis 26 Axis 26
D799 Axls 32 Axis 31 Axis 30 Axis 20
“ J
L+ servo am plifier type1)
¢ 0...... Unused axis
e1...... ADU (main base)
e 2.....MR-[]-B
e5...... ADU (extension base)

*: Data registers are used (see Section 3.5).
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Table 3.4 Special Register List (Continued)

Number Name Stored Data Explanation

+ Stores the data of axes being operated when the test mode
request error flag (M9078) comes ON.

bis bi4 bi13 bi2 bi1 b10 b9 b8 b7 b6 bS b4 b3 b2 b1 bo
D9182 A 16}ods 15 144ods 1840 12}4xis 11jAds 1 Axis © | Axis 8[Axis 7)Axis 6|Axis & |Axis 4] Axis 8| Axis 2]Axis 1

D9182 D9183 ‘Yolpode 18ode 17
o * Test mode request |Test mode request N P
D9183 error error L>Stores the operating/
stopped status of
each axis:
* 0: Stopped

¢ 1: Operating
o The PCPU WDT errors tabled below are stored in D9184.

Error Code Error Cause
1 s PCPU software fauit 1
2 » PCPU excessive operation frequency
3 ¢ PCPU software fault 2

30 ¢ Hardware fault between PCPU and SCPU
100 to 107 AC motor drive module CPU error

1
110 to 117 L o Indicates the slot No. (0 to 7) where

the AC motor drive module with the

120 to 127 error is loaded.
¢ |ndicates the stage ber of the base on which the
130 to 137 AC motor drive module with the error is loaded.
(0: main base, 1: extension base, 2: ion base,
140 to 147 3: extension bass, 4: extension base)

Hardware fault of module loaded in main
200 to 207 [base unit or motion extension base unit.

210t0217 | 2 ‘t
PCPU WDT error ¢ Indicates the slot No. (0 to 7) where

D9184 Cause of PCPU error number 220 to 227 the module with the error is loaded.
230 to 237 « Indicates the stage ber of the base on which the
module with the error is loaded.
240 to 247 (0: main base, 1: extension base, 2: extension base,
3: extension base, 4: extension base)

Separate servo amplifier (MR-[ ]-B) interface
hardware fault

250 25
to %— Fauit SSCNET No.

0: SSCNET 1
253 1: SSCNET 2
2: SSCNET 3
3: SSCNET 4

300 PCPU software fault 3

CPSTART instructions for 8 or more points
simultaneously started for 21 or more
programs.

CPSTART instructions for 8 or more points
can only be started simultaneously for up to
20 programs.

301
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Table 3.4 Special Register List (Continued)

Number Name Stored Data Explanation
+ Stores the contents of the manual pulse generator axis setting
error when the manual pulse generator axis setting flag
(M9077) comes ON.
b1 b14 bi13 bi2 bi1 b10 b9 b8 b7 b8 bS5 b4 b3 b2 b1 bo
petes [ o ool oJoJoJoJ oo olrmre] m]rs]epe] p]
AN I\ J

AN
I—>AII set to *0" I |

Stores setting errors for the L> Stores axis setting errors for
manual pulse generator the manual pulse generators

hing magnificati connhected to P1{ to P3 of the
connected to P1 to P3 of the A273EX.
A273EX. e 0: Normal
D9185 Manual pulse gener- |[Manual pulse gener- ¢ 0: Normal « 1: Setting error
to ator axis setting ator axis setting ;th: St;ﬂns error“ . gWhen the a:is ;eitins for1any
en the axis setting for any igit is outside the range 1 to
Do187 error error digit is outside the range 1 to 8)
D9180 DO186 s 16/0ds 15} 14jds 18ods 1240de 1 §fois 101 Axie 9| Axia 8| Axie 7] Axis 6] Axie 5| Axis 4] Axis 9 Axis 2] Acdis 1
to Limit switch output D9187  fods 32pvds 31 foie s 21}/ode 2 A 19 A0ds 15jAxis 17
e v
D9183 storage area

I—‘Stores setting errors for the 1
pulse input magnification
setting for each axis.

* 0 : Normal

« 1 : Setting error

{When the input magnification
for any axis is outside the
range 1 to 100)

¢ Stores the subprogram number (range: 0 to 4095) affected by
the error when the subprogram setting error flag (M9079)
Error program comes ON.

number ¢ If, once an error program number has been stored, an error
occurs in another servo program, the program number of the
program with the new error is stored.

* When the servo program setting error flag (M9079) comes ON,
the error code that corresponds to the relevant setting item is
stored in this device.

D9189 Error program No.

Error Code Error Contents

200 The servo program set for the DSFRP/SVST
instruction does not exist.
The axis number set for the DSFRP/SVST
901 instruction is different from the axis number
set in the servo program.
The instruction code cannot be decoded
(there is a questionable instruction code).
An axis designated as unused in the system
906 settings is set in the subprogram set for the
DSFRP/SVST instruction.
There is an error in the settings of the servo
program set for the DSFRP/SVST instruction.
The error item in 6.3 is stored.

D9190 Error item Servo program
information setting error number

902

Error item
data
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Table 3.4 Special Register List (Continued)

Number Name Stored Data Explanation

» When the power is turned ON, or on resetting, the servo ampli-
fier and option slot installation statuses are checked and the
results stored in this device.

b15 bi14 b13 b12 b1l b10 b9 b8 b7 H6 bS b4 b3 b2 bl bo
D9191 fuds 16jxis 15 MMWM.WM“]N&“}M!QAxltﬂAxlt7Ms Axls 5} Axis 4] Axis 3] Axis 2| Axis 1

D9192  poi 31 iois 20}ods 20}ods :o*_z'ri“ fods 25 Avis 24 s 28 Axis 22 A 21} A 19 Ais 19 s 17
- 7
D9t1°91 Servo amplifier in-  |Servo amplifier in- [
D9192 stallation information | stallation information Servo amplifier installation status

Not installed, or ADU fault, MR:; ]-B power
OFF, or connecting cable fault

1 |Installed

0

*1: In the case of an ADU, if the module is not installed
although an axis number has been set in the system
settings, a major error is displayed.

*: Data registers are used (see Section 3.5).

APP - 62



APPENDICES

L S
APPENDIX4 EXAMPLE PROGRAMS

4.1 Word Data 1 Word Shift to Left

'(1) A program for shifting to the left a range of devices that comprises n
points and starts with a designated word device is shown here.

| Shift range (n) J

Before
execution

‘®+(n-1) ©+n2) O+ n3) B®+2 O+ G) ‘

R |
I ;I/ | - T~ / 40 s entered here

[ %] [ [ o]

(2) Word data can be shifted one word to the left by using the BMOV (P)
instruction and RST instruction. .
The format for a program for shifting data one word to the left by using
the BMOV (P) instruction and RST instruction is shown in Figure 4.1.

After
execution

Execution command

s .
I——“——| wove |96 ::l
RST

(1) S, D1, D2, and n are explained below.
S, D2: Head number of the devices to be shifted to the left
D1 : Number of (word device designated by S + 1) device

h : Number of shifted devices
(2) *: BMOV(P) indicates the BMOV instruction and the BMOVP
instruction.

Fig. 4.1 Format for Left Shift Using BMOV(P) Instruction and RST
Instruction
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r--- Example -------=----- e b b bbb bbb bbbt -
i (1) A program that shifts the contents of D683 to D689 one word to the E
' left at the leading edge (OFF — ON) of XB is shown here. i
i [Operation] :
1 1
i L Shift range R E
E ‘ D689 Dess  Des7 D686 D685 D684 Des3 ' o
: ffi‘é[ﬁion | -100 | 508 | e00 | -336 | 3802 |-32765| 5003 | !
1 ]
! After / // /I E
| execution 503 | 600 | -336 | 3802 [-32765 | 5003 |
: :
1 [Program Example] !
: X000B P K :
: o | [BMOV Des3 Des4 6 :
! {RsT  Dees |
! CIRCUIT END :
L e e e oo e e e e e e e e —————————————————— -

(3) Execution condition
The execution condition when the BMOV instruction and BMOVP
instruction are used is as follows.

ON

Execution l l
command OFF
Executed Executed
.B MoV . each scan each scan
instruction ] f—————

BMOVP (_I [
instruction —+—}— Executed ——}+— Executed

once only once only
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4.2 Word Data 1 Word Shift to Right

(1) A program for shifting to the right a range of devices that comprises n
points and starts with a designated word device is shown here.

After |

0
execution

| 5 |

(2) Word data can be shifted one word to the right by using the BMOV (P)
instruction and RST instruction.
The format for a program for shifting data one word to the right by using
the BMOV (P) instruction and RST instruction is shown in Figure 4.2,

L Shift range (n) N
‘@., (n-1) @+ (n-2) @+ (n-3) ©+2 @+1 ® I
Bef
ooton——— 11 ST T T ]
0 is entered here _j\l‘ | T~ I |\‘ [

/— Execution command
’HI——! awov e [OO] -

RST

(1) S, D1, D2, and n are explained below,
S : Head number of the devices to be shifted to the right
D1 : Number of (word device designated by S + 1) device
D2 : Final device number of word devices to be shifted to right

n : Number of shifted devices
(2) *: BMOV(P) indicates the BMOV instruction and the BMOVP
instruction.

Fig. 4.2 Format for Right Shift Using BMOV(P) Instruction and RST
Instruction
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L ______________________________________________________ ]

== EXAMPI@ === === mm o e e e

E (1) A program that shifts the contents of D683 to D689 one word to the E
: right at the leading edge (OFF — ON) of XB is shown here. i
i [Operation] i
E L Shift range ' N E
’ | ! ’
i De89 D688 D687 D686 D685 D684 D683 ]
| Before [ —100 | 503 | eoo | —sss | 3802 |-32765 | 5008 E
: 0 \\\\\\ ]
i After i
I execution o [ -100 | 503 [ eoo [ -ss6 | sso2 [-32765 | i
i [Program Example] i
: X0008B P K ;
| o it [BMOov Dessa Dess & :
! [RST  Dese ;
‘ : ‘
! CIRCUIT END i
' o

(3) Execution condition
The execution condition when the BMOV instruction and BMOVP instruc-
tion are used is as follows,

ON

Execution I _J -
command OFF
Executed I Executed I
.B MOV each scan each scan
instruction e jf——
BMOVP I_I H
instruction Executed —-|—|<- Executed

once only once only
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4.3 Reading M Codes

[Program Example]

An example of a program for reading an M code on completion of positioning
start or on completion of positioning is shown here.
The distinction between positioning start completion and positioning comple-
tion is made with the following signals.
¢ Positioning start completed ... M1600+20n (positioning start complet-
ed signal) '
» Positioning completed ............ M1601+20n (positioning completed
signal)

(1) A program that outputs the M code for axis 1 from Y000 to YOOF to an
external destination on completion of positioning start and after conver-
sion to BCD code, is shown here.

l System configuratiorﬂ

r At72B

A1718PU A |Als
171 X10

Elslc H‘I

I Sequence program

/~ Axis 1 positioning start completed signal

A18
Y40

[Y000

(==
Power supply
module

to
[YOOF

X1600 P K4
0 H f [BCD D813 Y0000
CIRCUIT END L
Y000 to YOOF deslignation

M code storage area for
axis 1 (see Section 3.4.1)

BCD conversion instruction

(2) A program that outputs the M code for axis 1 from Y000 to YOOF to an
external destination on completion of positioning and after conversion to
BCD code, is shown here.

System configuration I

r A172B

A1718PU | A |A1s
1711 X10

E:C H“

| Sequence program

/— Axis 1 positioning completed signal

A1S
Y40

Y000

——
Power supply
module

to
YOOF

X1601 P K4
0 ‘—q : [BGD D813 y_osmﬂ
CIRCUIT END L
Y000 to YOOF designation
M code storage area for
axis 1 (see Section 3.4.1)
BCD conversion Instruction
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_
4.4 Error Code Reading

A program that reads the error code when an error occurs is shown here.
The following signals are used to determine whether or not an error has

occurred:
¢ Minor errors, major errors .....Error detection signal (M1607+20n)
e Servo errors ........cccceeuueeene.. Servo error detection signal (M1608+
20n)
POINT|

(1) The foliowing delay occurs between the leading edge (OFF — ON)

of M1607+20n/M1608+20n and storage of the error code.

(a) If the sequence program scan time is less than 80 ms, there will
be a delay of up to 80 ms.

(b) If the sequence program scan time is longer than 80 ms, there
will be a delay of up to one scan time.
Program so that error code reading is executed after sufficient
time has elapsed for error codes to be written in the various error
code storage areas after M1607+20n/M1608+20n comes ON.

[Program Example]

(1) A program that converts the error code to BCD and outputs it to Y000 to
YOOF when an axis 1 error occurs (minor error, major error) is shown

here.
I System configuration I | Sequence program |
e A172B /— Error detection signal for axis 1
A71SPU
i X0 M1607 K P K4
ENG H o <> D806 0 }———{BCD D806 YO0OO]Minor error output
K P K4
<> D807 o0 }——+ [BCD D807 YQ00o}
4
M1608 K P K4 .
g |as — —{<>__Dsos o ] {BCD D808 Y0000 Servo error output
L3
g2 4 T_
il H CIRCUIT END Y000 to YOOF designation
1 YOOF
* Error code storage area for

axis 1
BCD conversion instruction
Major error code storage
area for axis 1
Minor error code storage
area for axis 1
For determining whether or
not an error code Is stored
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APPENDIX5 RATED MOTOR SPEED AND NUMBER OF FEEDBACK PULSES FOR EACH SER-
VOMOTOR TYPE

The rated motor speed and number of feedback pulses for each servomotor
type is shown in Table 5.1.

Table 5.1 Rated Motor Speed and Number of Feedback Pulses for Each Servomotor Type

Mot;:r Model Rated Motor Fe :;::‘cbkerP::ses Motor Model Rated Motor Fe e’c‘l:':cie;':lfses

ame Speed [rpm] [PLS] Name Speed [rpm] [PLS]

HA-MH053 HA-LH502

HA-MH13 HA-LH102

HA-MH23 HA-LH152

HA-MH43 HA-LH202 2000

HA-MH73 3000 8192 HA-LH302

HA-FH053 HA-LH502

HA-FH13 HA-LH702

HA-FH23 HA-LH11K2 16384

HA-FH33 HA-LH15K2 2000

HA-FH43 HA-LH22K2

HA-FH63 HA-UH32

HA-SH81 HA-UH52

HA-SH121 1000 HA-UH102 2000

HA-SH201 HA-UH152

HA-SH301 HA-UH222

HA-SH52 HA-UH352

HA-SH102 HA-UH452

HA-SH152 HA-FF053

HA-SH202 2000 HA-FF13

HA-SH352 HA-FF23

HA-SH502 16384 HA-FF33

HA-SH702 HA-FF43 3000 8192

HA-SH53 HA-FF63

HA-SH103 : HC-MF053

HA-SH153 HC-MF13

HA-SH203 3000 HC-MF23

HA-SH353 HC-MF43

HA-RH103 HC-MF73

HA-RH153 HC-SF52 2000 16384

HA-RH223 HC-SF102

HA-LH52

HA-LH102

HA-LH152 2000

HA-LH202

HA-LH302
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APPENDIX6 SIGNALS FOR POSITIONING

6.1 Internal Relays

<A1718SCPU> Table 6.1 Axis 1/0O Signal List
Device No. Slignal
Signal Name Axis1 | Axis2 | Axis3 | Axis 4 | Direction
Positioning start completed M1600 | M1620 | M1640 | M1660
Positioning completed M1601 M1621 M1641 M1661
In-position M1602 M1622 M1642 M1662
Command in-position M1603 | M1623 | M1643 | M1663
Speed control in progress M1604 M1624 Mi1644 | M1664
Speed/position switching latch M1605 M1625 M1645 | M1665
Zero pass M1606 | M1626 | M1646 | M1666
Error detection M1607 | M1627 | M1647 | M1667 PCPU
Servo error detection M1608 | M1628 | M1648 | M1668 -
Home position return request M1609 M1629 M1649 M1669 SCPU
Home position return completed M1610 | M1630 | M1650 | M1670
FLS M1611 M1631 M1651 M1671
External signals RLS ‘M1612 | M1632 | M1652 | M1672
STOP M1613 | M1633 | M1653 | M1673
DOG/CHANGE M1614 | M1634 | M1654 | M1674
Servo READY M1615 | M1635 | M1655 | M1675
Torque control in progress M1616 M1636 | M1656 | M1676
Unusable M1617 | M1637 | M1657 | M1677
M1618 | M1638 | M1658 | M1678
M code output in progress signal Mi619 | M1639 | M1659 | M1679
Stop command M1800 M1820 M1840 M1860
Rapid stop command M1801 M1821 M1841 M1861
Forward JOG start M1802 | M1822 M1842 M1862
Reverse JOG start M1803 | M1823 | M1843 | M1863
End sighal OFF command M1804 | M1824 | M1844 | M1864
Speed/position switching enabled M1805 | M1825 | M1845 | M1865
Limit switch output enable M1806 | M1826 | M1846 | M1866
Error reset M1807 | M1827 | M1847 | M1867
Servo error reset M1808 | M1828 | M1848 | M1868 SCPU
External STOP input valid/invalid -

M1809 | M1829 | M1849 | M1869 PCPU

Mi810 | M1830 | M1850 | M1870
M1811 [ M1831 | M1851 | M1871

M1812 | M1832 | M1852 | M1872

when starting

Unusable

Feed present value update request

command

Unusable M1813 | M1833 | M1853 | M1873
M1814 | M1834 | M1854 | M1874

Servo OFF M1815 | M1835 | M1855 | M1875
M1816 | M1836 | M1856 | M1876

Unusable M1817 | M1837 | M1857 | M1877
M1818 | M1838 | M1858 | M1878

FIN signal M1819 | M1839 | M1859 | M1879
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<A273UHCPU (8 axis specification)> Table 6.2 Axis I/O Signal List

Signal Name Device No. Signal
Axis 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axls 6 | Axis 7 | Axis 8 | Direction

Positioning start completed X00 X10 X20 X30 X40 X50 X60 X70
Positioning completed X01 X11 X21 X31 X41 X51 X61 X71
In-position X02 X12 X22 X32 X42 X52 X62 X72
Command in-position Xo03 X13 X23 X33 X43 X53 X63 X73
Speed control in progress - X04 X14 X24 X34 X44 X54 X64 X74
Speed/position switching latch X05 X15 X25 X35 X45 X55 X65 X75
Zero pass X06 X16 X26 X36 X46 X56 X66 X76

Error detection x07 | x17 | x27 | x37 | xa7 | xs7 | xe7 | x77 P‘f”

Servo error detection X08 X18 X28 X38 X48 X58 X68 X78 SCPU
Home position return request X09 X19 X29 X39 X498 X59 X69 X79
Home position return completed X0A X1A X2A X3A X4A X5A X6A X7A
FLS XoB X1B X2B X3B X4B X5B X6B X7B
External signals RLS XoC X1C X2¢C X3C X4C X5C X6C X7¢C
STOP XoD X1D X2D X3D X4D XsD X6D X7D
DOG X0E X1E X2E X3E X4E XSE X6E X7E
Servo READY XOF X1F X2F | XS3F X4F X5F X6F X7F
M code output in progress signal XCo XC1 XC2 XC3 XC4 XC5 XC6 XC7
Torque control in progress XDO XD1 XD1 XD3 XD4 XD5 XD6 XD7
CHANGE signal XD8 XD9 XDA XDB XDC XDD XDE XDF
Stop command Y00 Y10 Y20 Y30 Y40 Y50 Y60 Y70
Rapid stop command YO1 Y11 Y21 Y31 Y41 Y51 Y61 Y71
Forward JOG start Y02 Y12 Y22 Y32 Y42 Y52 Y62 Y72
Reverse JOG start Y03 Y13 Y23 Y33 Y43 Y53 Y63 Y73
End signal OFF command Y04 Yi4 Y24 Y34 Y44 Y54 Y64 Y74
Speed/position switching enabled Y05 Y15 Y25 Y35 Y45 Y55 Y65 Y756
Limit switch output enable Y06 Y16 Y26 Y36 Y486 Y56 Y66 Y76

Error reset Yoz | Y17 | Y27 | Y37 | va7 | Y57 | Yer | Y77 SCPU

Servo error reset Y08 Y18 Y28 Y38 Y48 Y58 Y68 Y78 PC_I;U
%t:r:"s":'arst;csp input valid/invalid Yoo | Y19 | v29 | vae | vae | vse | veo | v7e
Unusable YOA Y1A Y2A Y3A Y4A Y5A Y6A Y7A
YoB Y1B Y2B Y3B Y4B Y5B Y6B Y7B
E:;?n';:‘eje"t value update request | v, | vic | vac | vac | vac | vsc | vec | v7c
Unusable YoD Y1D Y2D Y3D Y4D Y5D YéD Y7D
YOE Y1E Y2E Y3E Y4E Y5E Y6E Y7E
Servo OFF YOF Y1F Y2F Y3F Y4F Y5F Y6F Y7F
FIN signal YCO YC1 YC2 YC3 YC4 YC5 YC6 YC7
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<A273UHCPU (32 axis specification)> Table 6.3 Axis I/O Signal List
Signal Name Device No.
Axis 1 Axis 2 Axis 3 Axis 4 Axis & Axis 6 Axis 7
Pogitioning start completed M2400 M2420 M2440 M2460 M2480 M2500 M2520
Positioning completed M2401 M2421 M2441 M2461 M2481 M2501 M2521
In-position M2402 M2422 M2442 M2462 M2482 M2502 M2522
Command in-position M2403 M2423 M2443 M2463 M2483 M2503 M2523
Speed control in progress M2404 M2424 M2444 M2464 M2484 M2504 M2524
Speed/position switching latch M2405 M2425 M2445 M2465 M2485 M2505 M2525
Zero pass M2406 M2426 M2446 M2466 M2486 M2506 M2526
Error detection M2407 M2427 M2447 M2467 M2487 M2507 M2527
Servo error detection M2408 M2428 M2448 M2468 M2488 M2508 M2528
Home position return request M2409 M2429 M2449 M2469 M2489 M2509 M2529
Home position return completed M2410 M2430 M2450 M2470 M2490 M2510 M2530
FLS M2411 M2431 M2451 M2471 M2491 M2511 M2531
External signals |RLS M2412 M2432 M2452 M2472 M2492 M2512 M2532
STOP M2413 M2433 M2453 M2473 M2493 M2513 M2533
DOG M2414 M2434 M2454 M2474 M2494 M2514 M2534
Servo READY M2415 M2435 M2455 M2475 M2495 M25156 M2535
Torque control in progress M2416 M2436 M2456 M2476 M2496 M2516 M2536
CHANGE signal M2417 M2437 M2457 M2477 M2497 M2517 M2537
Unusable M2418 M2438 M2458 M2478 M2498 M2518 M2538
M code output in progress signal M2419 M2439 M2459 M2479 M2499 M2519 M2539
Stop command M3200 M3220 M3240 M3260 M3280 M3300 M3320
Rapid stop command M3201 M3221 M3241 M3261 M3281 M3301 M3321
Forward JOG start M3202 M3222 M3242 M3262 M3282 M3302 M3322
Reverse JOG start M3203 M3223 M3243 M3263 M3283 M3303 M3323
End signal OFF command M3204 M3224 M3244 M3264 M3284 M3304 M3324
Speed/position switching enabled M3205 M3225 M3245 M3265 M3285 M3305 M3325
Limit switch output enable M3206 M3226 M3246 M3266 M3286 M3306 M3326
Error reset M3207 M3227 M3247 M3267 M3287 M3307 M3327
Servo error reset M3208 M3228 M3248 M3268 M3288 M3308 M3328
Ef‘fr:"s":'arst;csp input validfinvalid | \1a009 | Mazze | Ms24e | M32e0 | M32s0 | Masoe | Mmas2e
Unusable M3210 M3230 M3250 M3270 M3290 M3310 M3330
M3211 M3231 M3251 M3271 M3291 M3311 M3331
Feed prasent value update request | Maz12 | Mazs2 | Ma2s2 | Ms272 | Ms2e2 | M3st2 | Mass2
Unusable M3213 M3233 M3253 M3273 M3293 M3313 M3333
M3214 M3234 M3254 M3274 M3294 M3314 M3334
Servo OFF M3215 M3235 M3255 M3275 M3285 M3315 M3335
M3216 M3236 M3256 M3276 M3296 M3316 M3336
Unusable M3217 M3237 M3257 M3277 M3297 M3317 M3337
M3218 M3238 M3258 M3278 M3298 M3318 M3338
LEIN signal M3219 M3239 M3259 M3279 M3299 M3319 M3339
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Signal

Axis 8 Axis 9 Axls 10 | Axis 11 Axis 12 | Axis 13 | Axis 14 | Axis 15 | Axis 16 | Direction

M2540 M2560 M2580 M2600 M2620 M2640 M2660 M2680 M2700

M2541 M2561 M2581 M2601 M2621 M2641 M2661 M2681 M2701

M2642 M2562 M2582 M2602 M2622 M2642 M2662 M2682 M2702

M2543 M2563 M2583 M2603 M2623 M2643 M2663 M2683 M2703

M2544 M2564 M2584 M2604 M2624 M2644 . M2664 M2684 M2704

M2545 M2565 M2585 M2605 M2625 M2645 M2665 M2685 M2705

M2546 M2566 M2586 M2606 M2626 M2646 M2666 M2686 M2706

M2547 M2567 M2587 M2607 M2627 M2647 M2667 M2687 _M2707 PCPU

M2548 M2568 M2588 M2608 M2628 M2648 M2668 M2688 M2708

-
M2549 M2569 M2589 M2609 M2629 M2649 M2669 M2689 M2709 SCPU

M2550 M2570 M2590 M2610 M2630 M2650 M2670 M2690 M2710

M2551 M2571 M2591 M2611 M2631 M2651 M2671 M2691 M2711

M2552 M25672 M2592 M2612 M2632 M2652 M2672 M2692 M2712

M2553 M2573 M2593 M2613 M2633 M2653 M2673 M2693 M2713

M2554 M2574 M2594 M2614 M2634 M2654 M2674 M2694 M2714

M2555 M2575 M2595 M2615 M2635 M2655 M2675 M2695 M2715

M2556 M2576 M2596 M2616 M2636 M2656 M2676 M2696 M2716

M2557 M2577 M2597 M2617 M2637 M2657 M2677 M2697 M2717

M2558 M2578 M2598 M2618 M2638 M2658 M2678 M2698 M2718

M2559 | M2579 | M2599 | M2619 | M2639 | M2e59 | M2679 | M2699 | M2719
M3340 | M3360 | M3380 | M3400 | M3420 | M3440 | M3460 | M3480 | M3500

M3341 M3361 M3381 M3401 M3421 M3441 M3461 M3481 M3501

M3342 M3362 M3382 M3402 M3422 M3442 M3462 M3482 M3502

M3343 M3363 M3383 M3403 M3423 M3443 M3463 M3483 M3503

M3344 M3364 M3384 M3404 M3424 M3444 M3464 M3484 M3504

M3345 M3365 M3385 M3406 M3425 M3445 | M3465 M3485 M3505

M3346 M3366 M3386 M3406 M3426 M3446 M3466 M3486 M3506

M3347 M3367 M3387 M3407 M3427 M3447 M3467 M3487 M3507

M3348 M3368 M3388 M3408 M3428 M3448 M3468 M3488 M3508 SCPU

-
M3349 M3369 M3389 M3409 M3429 M3449 M3469 M3489 M3509 PCPU

Ms3350 M3370 M3390 M3410 M3430 M3450 M3470 M3490 M3510

M3351 M3371 M3391 M3411 M3431 M3451 M3471 M3491 M3511

M3352 M3372 M3392 M3412 M3432 M3452 M3472 M3492 M3512

M3353 M3373 M3393 M3413 M3433 M3453 M3473 M3493 M3513

M3354 M3374 M33g4 M3414 M3434 M3454 M3474 M3494 M3514

M3365 M3375 M3395 M3415 M3435 M3455 M3475 M3495 M3516

M3356 M3376 M3396 M3416 M3436 M3456 M3476 M3496 M3516

M3357 M3377 M3397 M3417 M3437 M3457 M3477 M3497 M3517

M3358 M3378 M3398 M3418 M3438 M3458 M3478 M3498 M3518

M3359 M3379 M3399 M3419 M3439 M3459 M3479 M3499 M3519
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Table 6.3 Axis I/0 Signal List (Continued)

Signal Name Device No.
Axis 17 Axis 18 Axis 19 Axis 20 Axis 21 Axis 22 Axis 23
Positioning start completed M2720 M2740 M2760 M2780 M2800 M2820 M2840
Positioning completed M2721 M2741 M2761 M2781 M2801 M2821 M2841
In-position M2722 M2742 M2762 M2782 M2802 M2822 M2842
Command in-position M2723 M2743 M2763 M2783 | M2803 M2823 M2843
Speed control in progress M2724 M2744 M2764 M2784 M2804 M2824 M2844
Speed/position switching latch M2725 M2745 M2765 M2785 M2805 M2825 M2845
Zero pass M2726 M2746 M2766 M2786 M2806 M2826 M2846
Error detection M2727 M2747 M2767 M2787 M2807 M2827 M2847
Servo error detection M2728 M2748 M2768 M2788 M2808 M2828 M2848
Home position return request M2729 M2749 M2769 M2789 M2809 M2829 M2849
Home position return completed M2730 M2750 M2770 M2790 M2810 M2830 M2850
FLS M2731 M2751 M2771 M2791 M2811 M2831 M2851
External signals RLS M2732 M2752 M2772 M2792 M2812 M2832 M2852
STOP M2733 M2753 M2773 M2793 M2813 M2833 M2853
DOG M2734 M2754 M2774 M2794 M2814 M2834 M2854
Servo READY M2735 M2755 M2775 M2795 M2815 M2835 M2855
Torque control in progress M2736 M2756 M2776 M2796 M2816 M2836 M2856
CHANGE signal M2737 M2757 M2777 M2797 M2817 M2837 M2857
Unusable M2738 M2758 M2778 M2798 M2818 M2838 M2858
M code output in progress signal M2739 M2759 M2779 M2799 M2819 M2839 M2859
Stop command M3520 M3540 - | M3560 M3580 M3600 M3620 M3640
Rapid stop command M3521 M3541 M3561 M3581 M3601 M3621 M3641
Forward JOG start M3522 M3542 M3562 M3582 M3602 M3622 M3642
Reverse JOG start M3523 M3543 M3563 M3583 M3603 M3623 M3643
End signal OFF command M3524 M3544 M3564 M3584 M3604 M3624 M3644
Speed/position switching enabled M3525 M3545 M3565 M3585 M3605 M3625 M3645
Limit switch output enable M3526 M3546 M3566 M3586 M3606 M3626 M3646
Error reset M3527 M3547 M3567 M3587 M3607 M3627 M3647
Servo error reset M3528 M3548 M3568 M3588 M3608 M3628 M3648
External STOP input valid/invalid
when starting P M3529 M3549 M3569 M3589 M3609 M3629 M3649
Unusable M3530 M3550 M3570 M3590 M3610 M3630 M3650
M3531 M3551 M3571 M3591 M3611 M3631 M3651
Feod present valus update request | Masaz | Msss2 | M3s72 | Maso2 | M3e12 | M3es2 | Ma3es2
Unusable M3533 M3553 M3573 M3593 M3613 M3633 M3653
M3534 M3554 M3574 M3594 M3614 M3634 M3654
Servo OFF M3535 M3555 M3575 M3595 M3615 M3635 M3655
M3536 M3556 M3576 M3596 M3616 M3636 M3656
Unusable M3537 M3557 M3577 M3597 M3617 M3637 M3657
M3538 M3558 M3578 M3598 M3618 M3638. M3658
FIN signal M3539 | M3559 M3579 M3599 M3619 M3639 M3659
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Signal

Axis 24 | Axis25 | Axis26 | Axis27 | Axis28 | Axis29 | Axis30 | Axis 31 | Axis 32 | Direction

M2860 M2880 M2900 M2920 M2940 M2960 M2980 M3000 M3020

M2861 M2881 M2901 M2g21 M2941 M2961 M2981 M3001 M3021

M2862 M2882 M2902 M2922 M2942 M2962 M2982 M3002 M3022

M2863 M2883 M2903 M2923 M2943 M2963 M2983 M3003 M3023

M2864 M2884 M2904 M2924 M2944 M2964 M2984 M3004 M3024

M2865 M2885 M2905 M2925 M2945 M2965 M2985 M3005 M3025

M2866 | M2886 M2906 M2926 M2946 M2966 M2986 M3006 M3026

M2867 | M2887 | M2907 | M2927 | M2947 | M2967 | M2987 | M3007 | M3027 PCPU
M2868 | M2888 | M2908 | M2928 | M2948 | M2968 | M2988 | M3008 | M3028 -
M2869 M2889 M2909 | M2929 | M2949 | M296s | m2989 | Ms3o0e M3029 ScpPU

M2870 M2890 M2910 M2930 M2950 M2970 M2990 M3010 M3030

M2871 M2891 M2911 M2931 M2951 M2971 M2991 M3011 M3031

M2872 M2892 M2912 M2932 M2952 M2972 M2992 M3012 M3032

M2873 M2893 M2913 M2933 M2953 M2973 M2993 M3013 M3033

M2874 M2894 M2914 M2934 M2954 M2974 M2994 M3014 M3034

M2875 M2895 M2g15 M2935 M2955 M2975 M2995 M3015 M3035

M2876 M2896 M2916 M2936 M2956 M2976 M2996 M3016 M3036

M2877 M2897 M2917 M2937 M2957 M2977 M2997 M3017 M3037

M2878 M2898 M2918 M2938 M2958 M2978 M2998 M3018 M3038

M2879 | M2899 | M2919 | M2939 | M2959 | M2979 | M2999 | M3019 [ M3039

M3660 M3680 M3700 M3720 M3740 M3760 M3780 M3800 M3820

M3661 M3681 M3701 M3721 M3741 M3761 M3781 M3801 M3821

M3662 M3682 M3702 M3722 M3742 M3762 M3782 M3802 M3822

M3663 M3683 M3703 M3723 M3743 M3763 M3783 M3803 M3823

M3664 M3684 M3704 M3724 M3744 M3764 M3784 M3804 M3824

M3665 M3685 M3705 M3725 M3745 M3765 M3785 M3805 M3825

M3666 M3686 M3706 M3726 M3746 M3766 M3786 M3806 M3826

M3667 M3687 M3707 M3727 M3747 M3767 M3787 M3807 M3827

M3668 M3688 M3708 M3728 M3748 M3768 M3788 M3808 M3828 SCPU
—_
M3669 M3689 M3709 M3729 M3749 M3769 M3789 M3809 M3829 PCPU

M3670 M3690 M3710 M3730 M3750 M3770 M3790 M3810 M3830

M3671 M3691 M3711 M3731 M3751 M3771 M3791 M3811 M3831

M3672 M3692 M3712 M3732 M3752 M3772 M3792 M3812 M3832

M3673 M3693 M3713 M3733 M37563 M3773 M3793 M3813 M3833

M3674 M3694 M3714 M3734 M3754 M3774 M3794 M3814 M3834

M3675 M3695 M3715 M3735 M3755 M3775 M3795 M3815 M3835

M3676 M3696 M3716 M3736 M3756 M3776 M3796 M3816 M3836

M3677 M3697 M3717 M3737 M3757 M3777 M3797 M3817 M3837

M3678 M3698 M3718 M3738 M3758 M3778 M3798 M3818 M3838

M3679 M3699 M3719 M3739 M3759 M3779 M3799 M3819 M3839
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<A171SCPU>

Table 6.4 Internal Relay List

Device
Number

Signal Name

Signal Direction

M2000

PC READY flag

SCPU - PCPU

M2001

Axis 1 start accept flag

M2002

Axis 2 start accept flag

M2003

Axis 3 start accept flag

M2004

Axis 4 start accept flag

PCPU —» SCPU

M2005
to
M2008

Unusable

M2009

All-axis servo start accept flag

PCPU —» SCPV

M2010
to
M2011

Unusable

M2012

Manual pulse generator enable flag

SCPU —» PCPU

M2013

M2014

Unusable

M2015

JOG simultaneous start command

M2016

When using SV13: Speed switching point designation flag

SCPU — PCPU

When using SV22: Unusable

M2017
to
M2019

Unusable

M2020

Start buffer full

M2021

Axis 1 speed change flag

M2022

Axis 2 speed changs flag

M2023

Axis 3 speed change flag

M2024

Axis 4 speed change flag

PCPU —» SCPU

M2025
to
M2038

Unusable

M2040

When using SV13: Unusable

When using SV22: Speed switching point designation flag

SCPU - PCPU

M2041

System setting error flag

PCPU —» SCPU

M2042

All axes servo start command

SCPU —» PCPU

M2043
to
M2046

Unusable

M2047

Optional slot module error detection flag

PCPU —» SCPU
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<A273UHCPU

(8-axis specification)> Table 6.5

Internal Relay List

Device
Number

Signal Name

Signal Direction

M2000

PC READY flag

SCPU —» PCPU

M2001

Axis 1 start acéept flag

M2002

Axis 2 start accept flag

M2003

Axis 3 start accept flag

M2004

Axis 4 start accept flag

M2005

Axis 5 start accept flag

M2006

Axis 6 start accept flag

M2007

Axis 7 start accept flag

M2008

Axis 8 start accept flag

M2009

All-axis servo start accept flag

PCPU — SCPU

M2o010
to
M2011

Unusable

M2012

Manual pulse generator 1 enable flag

M2013

Manual pulse generator 2 enable flag

M2014

Manual pulse generator 3 enable flag

M2015

JOG simultaneous start command

M2016

When using SV13: Speed switching point designation flag

SCPU —» PCPU

When using SV22: Unusable

M2017
to
M2019

Unusable

M2020

Start buffer full

M2021

Axis 1 speed change flag

M2022

Axis 2 speed change flag

M2023

Axis 3 speed change flag

-M2024

Axis 4 speed change flag

M2025

Axis 5 speed change flag

M2026

Axis 6 speed change flag

M2027

Axis 7 speed change flag

M2028

Axis 8 speed change flag

PCPU —» SCPU

M2029
to
M2039

Unusable

M2040

When using SV13: Unusable

When using SV22: Speed switching point designation flag

SCPU - PCPU

M2041

System setting error flag

PCPU — SCPU

M2042

All axes servo start command

SCPU —» PCPU

M2043
to
M2046

Unusable

M2047

Motion slot module error detection flag

PCPU —» SCPU
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<A273UHCPU
(32-axis specification)> Table 6.6 Internal Relay List
Device Signal Device Signal
No. Signal Name Dlregctlon No. Signal Name Dlregctlon
M2000 |PC READY flag M2061 |Axis 1 _speed change flag
M2001_|Axis 1 _start accept flag M2062 |Axis 2 speed change flag
M2002 |Axis 2 start accept flag M2063 |Axis 3 speed change flag
M2003 |Axis 3 start accept flag M2064 |Axis 4 speed change flag
M2004 |Axis 4 start accept flag M2065 |Axis 5 speed change flag
M2005 |Axis § start accept flag M2066 |Axis 6 speed change flag
M2006 [Axis 6 start accept flag M2067 [Axis 7 speed change flag
M2007 |Axis 7 start accept flag M2068 |Axis 8 speed change flag
M2008 |Axis 8 start accept flag M2069 |Axis 9 speed change flag
M2009 |Axis 9 start accept flag M2070 |Axis 10 speed change flag
M2010 [Axis 10 start accept flag M2071 [Axis 11 speed change flag
M2011 |Axis 11 start accept flag M2072 |Axis 12 speed change flag
M2012 |Axis 12 start accept flag M2073 |Axis 13 speed change flag
M2013 |Axis 13 start accept flag M2074 |Axis 14 speed change flag PCPU — SCPU
M2014 [Axis 14 start accept flag PCPU — SCPU[ M2075 [Axis 15 speed change flag
M2015 |Axis 15 start accept flag M2076 {Axis 16 speed change flag
M2016 |Axis 16 start accept flag M2077 |Axis 17 speed change flag
M2017 |Axis 17 start accept flag M2078 |Axis 18 speed change flag
M2018 [Axis 18 start accept flag M2079 |Axis 19 speed change flag
M2019 |Axis 19 start accept flag M2080 |Axis 20 speed change flag
M2020 {Axis 20 start accept flag M2081 |Axis 21 speed change flag
M2021 |Axis 21 start accept flag M2082 |Axis 22 speed change flag
| .M2022 |Axis 22 start accept flag M2083 |Axis 23 speed change flag
M2023 |Axis 23 start accept flag M2084 |Axis 24 speed change flag
M2024 [Axis 24 start accept flag M2085 |Axis 25 speed change flag
M2025 |Axis 25 start accept flag M2086 |Axis 26 speed change flag
M2026 |Axis 26 start accept flag M2087 |Axis 27 speed change flag
M2027 |Axis 27 start accept flag M2088 |Axis 28 speed change flag
M2028 |Axis 28 start accept flag M2089 |Axis 29 speed change flag
M2029 |Axis 29 start accept flag M2090 |Axis 30 speed change flag
M2030 |Axis 30 start accept flag M2091 |Axis 31 speed change flag
M2031 |Axis 31 start accept flag M2092 |Axis 32 speed change flag
M2032 [Axis 32 start accept flag M2093
M2033 to |Unusable —
to |Unusable — M2127
M2039 M2128 |Axis 1 automatic deceleration flag |
Speed switching point designation M2129 |Axis 2 automatic deceleration flag |
M2040 flag SCPU - PCPU M2130 |Axis 3 automatic deceleration flag
M2041 |System setting error flag PCPU — SCPU| M2131 |Axis 4 automatic deceleration flag |
M2042 |All axes servo start flag SCPU —» PCPU| M2132 |Axis 5 automatic deceleration flag
M2043 M2133 |Axis 6 automatic deceleration flag |
to |Unusable — M2134 |Axis 7 automatic deceleration flag
M2046 M2135 |Axis 8 automatic deceleration flag |
M2047 :\Illotion slot module error detection PCPU — SCPU M2136 Ax!s 9 automatic. deceleratictn flag |
ag M2137 |Axis 10 automatic deceleration flag |PCPU — SCPU
M2048 |JOG simultaneous start command |SCPU —» PCPU| M2138 |Axis 11 automatic deceleration flag
M2049 |All axis servo start accept flag PCPU —» SCPU M2139 |Axis 12 automatic deceleration flag |
M2050 |Start buifer full M2140 |Axis 13 automatic deceleration flag
M2051 Manual pulse generator 1 enable M2141 |Axis 14 automatic deceleration flag |
flag M2142 |Axis 15 automatic deceleration flag
M2052 Manual pulse generator 2 enable [SCPU — PCPU| M2143 |Axis 16 automatic deceleration flag |
flag M2144 |Axis 17 automatic deceleration flag
M2053 Manual pulse generator 3 enable M2145 |Axis 18 automatic deceleration fiagd |
flag : M2146 [Axis 19 automatic deceleration flag
M2054 M2147 |Axis 20 automatic deceleration flag |
to |Unusable - M2148 |Axis 21 automatic deceleration flag |
M2060 M2149 |Axis 22 automatic deceleration flag
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Table 6.6 Internal Relay List (Continued)

Device Signal Device Signal
No. Signal Name Dirsction | No. Signal Name Diregction_
M2150 |Axis 23 automatic deceleration flag | M2254 Axis 15 speed change "0" accept
M2151 |Axis 24 automatic deceleration flag flag
M2152 [Axis 25 automatic decsleration flag | M2255 Axis 16 speed change "0" accept
M2153 |Axis 26 automatic deceleration flag flag
M2154 |Axis 27 automatic deceleration flag |PCPU — SCPU M2256 [AXis 17 speed change “0" accept
M2155 |Axis 28 automatic deceleration flag flag
M2156 |Axis 29 automatic deceleration flag M2257 Axis 18 speed change "0" accept
M2157 |Axis 30 automatic deceleration flag flag
M2158 [Axis 31 automatic deceleration flag | M2258 Axis 19 speed change "0" accept
M2159 |Axis 32 automatic deceleration flag flag
M2160 Axis 20 speed change "0" accept
to Unusable —_ M2259 flag P s P
M2239 M2260 |AXis 21 speed change "0* accept
M2240 |AXis 1 speed change "0" accept flag
flag M22g1 |AXis 22 speed change 0" accept

Axis 2 speed change "0" accept flag PCPU - SCPU

M2241

flag Axis 23 speed change "0" accept
> M2262 )
M Axis 3 speed change "0" accept flag
2242 - Y
flag M2263 Axis 24 speed change "0" accept
M2243 |AXis 4 speed change "0" accept flag
flag M2264 Axis 25 speed change "0" accept
M2244 Axis 5 speed change "0* accept flag
flag M2265 Axis 26 speed change 0" accept
M2245 |AXis 8 speed change "0* accept flag
flag M2266 Axis 27 speed change "0" accept
M Axis 7 speed change "0" accept PCPU — SCPU flag
2246 _ —
flag M2267 |AXis 28 speed change “0* accept
M2247 |AXis 8 speed change “0* accept flag
flag M2268 Axis 29 speed change "0" accept
Axis 9 speed change "0* accept flag
M2248 " Y
flag M22gg |AXis 30 speed change *0" accept
M2249 Axis 10 speed change "0" accept flag
flag M2270 Axis 31 speed change "0" accept
M2250 |AXis 11 speed change “0* accept flag
flag M2271 Axis 32 speed change "0" accept
M2251 |AXis 12 speed change “0* accept flag
flag M2272
Axis 13 speed change "0" accept to |Unusable —
M2253 Axis 14 speed change "0" accept
flag
<A171SCPU/A273UHCPU
(8/32-axis specification)> Table 6.7 Special Relay List
D;\;Ice Signal Name Signal Direction

M9073 |WDT error flag

M8074 |PCPU READY-completed flag

M9075 |In-test-mode flag

M9076 |External emergency stop input flag

M9077 |Manual pulse generator axis setting error fiag
M9078 [Test mode request error flag

M9079 [Servo program setting error flag

PCPU —» SCPU
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6.2 Data Registers (D)

<A171SCPU> Table 6.8 Data Register List
D:‘v‘:ce Signal Name D:“'o'” Signal Name
D800 First data register number
to Axis 1 monitoring Ol Feodprosentvae | | p1o12 Setting register for axis number controlied with
D819 data ; ': manual pulse generator
— Actual present value —
3 H
4 L
D820 . . . M —  Devlation counter value 7 D1013
to Axis 2 monitoring 6 Minor enor code to Unusable
D839 data 7 Major ervor cods D1014
8 Servo error code
9 | Travel value when the near- _L |
D840 10 Zzero point dog is ON H
Axis 3 monitoring 11| Home posifion retum second travel value| JOG operation simultaneous start axis settin
9
to data - 12 Executed program number D1015 register
D859 13 M code g
14 Torgue limit vajue
Bl Travel value change register =y
Dfoso Axis 4 monitoring :: | Actusl present value when i D1016 1 pulse input magnification setting register of
D879 data 18 STOP is input H manual pulse generator for axis 1
19| __For constant speed control |
D880 : e . .
to Unusable D1017 1 pulse input magnification set‘tlng register of
manual pulse generator for axis 2
D959
D960 |Axis 1 control : e . "
to change data D1018 1 apulusa: mu;::; magmfn:atl?n set_tmsg register of
D965 |storage area manual p generator for axis
D?OGG :::n: :zg:ram First data register number D1019 1 puilse input magnification setting register of
manual pulse generator for axis 4
D971 storage area 0| _  Presentvaiue change L] P g
1 reglater H
D972 |Axis 3 control 3 [~ Seesdchangersgier  —-| | D020
to change data 4L 106 spesd sstting register -] to Unusable
D977 |storage area 5 R D1023
D978 |[Axis 4 control
to change data
D983 |storage area
D984
to Unusable
D1007
D1oo08
to Limit switch output disable setting
D1009
D1010
to Unusable
D1011
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<A273UHCPU
(8-axis specification)> Table 6.9 Data Register List
Device Device
No. Signal Name No. Signal Name
D800 . . . . . .
to Axis 1 monitoring D1012 Setting register for axis number controlied with
D819 data manual pulse generator 1
D820 . . . .
to Axis 2 monitoring D1013 Setting register for axis number controlled with
D839 data manual pulsg generator 2
D840 Flrst data register number
to Axis 3 monitoring Ol Feedprosentvae - D1014 Setting register for axis number controlled with
D859 data 1 H manual pulse generator 3
: — Actuaf present value ﬁ
4 L
D?GO Axis 4 monitoring 5 [ Deviationcountervalue 1 D1o1s |/OG operation simultaneous start axis setting
o data 8 Minor error code register
D879 7 Major error code
8 Servo error code
D880 A . @ | __ Travel value when the near- _L | . i . .
to Axis 5 monitoring 10 zero point dogisON "y D1016 1 pulse input magnification setting register of
data 11 | Home poeltion retum second travel vaiue | manual pulse generator for axis 1
D8ge 12 Executed program number
13 M code N
D900 Axi . . 14 Yorque limit value I . ifi . . . f
to is 6 monitoring 18| ¢avel value change register &1 D1017 1 pulse input magnification se?tmg register o
D919 data 18 H manual pulse generator for axis 2
17| _ Actual present value when _L |
18 STOP ls Input H
D?:O Axis 7 monitoring 101L_For conatent speed control bioys |1 Pulse input magnification setting register of
data manual pulse generator for axis 3
D939
D940 R - R R . . .
to Axis 8 monitoring D1019 1 pulse input magnification setting register of
data manual pulse generator for axis 4
D959
D?: 0 Q::n; ecg::raol D1020 1 puise input magnification setting register of
D965 |storage area manual pulse generator for axis 5
D?OGG ::'asn:ecg:::" D1021 1 pulse input magnification setting register of
D971 |storage area manual pulse generator for axis 6
Dt9(’72 ::;sng:z;:rao' D1022 1 pulse input magnification setting register of
D977 |storage area manual pulse generator for axis 7
D?o78 2:;3:32:;0' First data register number Diopa |1 Pulse input magnification setting register of
0 P t value ch L i
D983 |storage area X e - manual pulse generator for axis 8
2L Speedch b L
D984 |Axis 5 control 3 poodchange B w
to change data ; l—— JOG speed setting register —:
D989 |[storage area
D990 |Axis 6 control
to change data
D995 |storage area
D996 |[Axis 7 control
to change data
D1001 |[storage area
D1002 |Axis 8 control
to change data
D1007 |[storage area
D1008
to Limit switch output disable setting
D1011
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<A273UHCPU
(32-axis specification)> Table 6.10 Data Register List
D:lv‘:ce Signal Name D;‘ﬁ“ Signal Name Data Register Names
Do D320
to |Axis 1 monitoring data to |Axis 17 monitoring data
D19 D339
D20 D340
to |Axis 2 monitoring data to |Axis 18 monitoring data
D39 D359
D40 D360
to |Axis 3 monitoring data to |Axis 19 monitoring data
D59 D379
D60 D380
to |Axis 4 monitoring data to |Axis 20 monitoring data
D79 D399
D80 D400
to {Axis 5 monitoring data to |Axis 21 monitoring data
D99 D419
D100 D420
to |Axis 6 monitoring data to |Axis 22 monitoring data
D119 D439
D120 D440 First data register number
D:%Q Axis 7 monitoring data D‘t‘%g Axis 23 monitoring data ? [ Feed prosent value _ﬁ_
: —— Actual present value %
D140 D460 . -
to |Axis 8 monitoring data to |Axis 24 monitoring data | g [ Devietion countervalue 1
D159 D479 6|  Minorerrorcode |
7 Mojoremorcods |
D160 D480 . 8 Selvo error code
. N - : . . . E WK’
to |Axis 9 monitoring data to |Axis 25 monitoring data ,90 f";m:?,::",;m ,,,,',',Z':_"i
D179 D499 11 Zeto point dog is ON H
2] _ Executed program number |
D180 D500 :: Tomuh: Iclr:‘:t'vuluo
to |Axis 10 monitoring data | to |Axis 26 monitoring data | ;.o onetant snced conteat
D199 D519 :: +— Travel value change register %
D200 D520 18] Aetuulg;ao;r;t:nlu:whon L
to |Axis 11 monitoring data | to |Axis 27 monitoring data | *° - i
D219 D539
D220 D540
to |Axis 12 monitoring data to |Axis 28 monitoring data
D239 D559
D240 D560
to |Axis 13 monitoring data to |Axis 29 monitoring data
D259 D579
D260 D580
to |Axis 14 monitoring data to |Axis 30 monitoring data
D279 D599
D280 D600
to |Axis 15 monitoring data to |Axis 31 monitoring data
D299 D619
D300 D620
to |Axis 16 monitoring data to [Axis 32 monitoring data
D319 D639
APP -82




APPENDICES

<A273UHCPU

(32-axis specification)> Table 6.10 Data Register List (Continued)

De41

storage area

D673

data storage area

D642
D643

Axis 2 JOG speed data
storage area

D674
D675

Axis 18 JOG speed
data storage area

D644 |Axis 3 JOG speed data | D676 |Axis 19 JOG speed
D645 |storage area D677 |data storage area
D646 |Axis 4 JOG speed data | D678 |Axis 20 JOG speed
D647 |storage area D679 |data storage area
D648 |Axis 5 JOG speed data | D680 |Axis 21 JOG speed
D649 |storage area D681 |data storage area

D650
Des1

Axis 6 JOG speed data
storage area

De82
Dés83

Axis 22 JOG speed
data storage area

D652
D653

Axis 7 JOG speed data
storage area

D684
De8s

Axis 23 JOG speed
data storage area

D654 |Axis 8 JOG speed data | D686 |Axis 24 JOG speed
D655 |storage area D687 |data storage area
D656 |Axis 9 JOG speed data | D688 |Axis 25 JOG speed
D657 |storage area D689 |data storage area
De58 |Axis 10 JOG speed D690 |Axis 26 JOG speed
D659 |data storage area D691 [data storage area

D660
D661

Axis 11 JOG speed
data storage area

D692
D693

Axis 27 JOG spoed
data storage area

D662
D663

Axis 12 JOG speed
data storage area

D694
D69s

Axis 28 JOG speed
data storage area

D664
D665

Axis 13 JOG speed
data storage area

D696
D697

Axis 29 JOG speed
data storage area

D666 |Axis 14 JOG speed D698 |Axis 30 JOG speed
D667 |data storage area D699 |data storage area
D668 |Axis 15 JOG speed D700 [Axis 31 JOG speed
D669 |data storage area D701 |data storage area

D670
D671

Axis 16 JOG speed
data storage area

D702
D703

Axis 32 JOG speed
data storage area

D:“::” _ Signal Name D;‘g” Signal Name Data Reglister Names
D640 |Axis 1 JOG speed data | D672 |Axis 17 JOG speed

First data register number

‘1’ I— JOG speed setting register —hjl
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<A273UHCPU
(32-axis specification)> Table 6.10 Data Register List (Continued)
Device Device
No. Signal Name No. Signal Name
D704 1 pulse input magnification setting register of
to  |Unusable p7a7 | P put mag g reg
manual pulse generator for axis 18
D709
D710 . . . ! . ' T -
to JOG operation simultaneous start axis setting D738 1 pulse input magnification setting register of
D713 register manual pulse generator for axis 19
D714 |Setting register for axis number controlled with D739 1 pulse input magnification setting register of
D715 |manual pulse generator 1 manual pulse generator for axis 20
D716 |Setting register for axis number controlled with D740 1 pulse input magnification setting register of
D717 |manual pulse generator 2 manual pulse generator for axis 21
D718 [Setting register for axis number controlled with D741 1 pulse input magnification setting register of
D719 |manual pulse generator 3 manual puise generator for axis 22
D720 1 puise input magnification setting register of D742 1 pulse input magnification setting register of
manual pulse generator for axis 1 manual pulse generator for axis 23 ’
D721 1 puise input magnification setting register of D743 1 pulse input magnification setting register of
manual pulse generator for axis 2 manual pulse generator for axis 24
D722 1 pulse input magnification setting register of D744 1 pulse input magnification setting register of
manual pulse generator for axis 3 manual pulse generator for axis 25
D723 1 pulse input magnification setting register of D745 1 pulse input magnification setting register of
manual pulse generator for axis 4 manual pulse generator for axis 26
D724 1 pulse input magnification setting register of D746 1 pulse input magnification setting register of
manual pulse generator for axis 5 manual pulse generator for axis 27
D725 1 pulse input magnification setting register of D747 1 pulse input magnification setting register of
manual pulse generator for axis 6 manual pulse generator for axis 28
D726 1 pulse input magnification setting register of D748 1 pulse input magnification setting register of
manual pulse generator for axis 7 manual pulse generator for axis 29
D727 1 pulse input magnification setting register of D749 1 pulse input magnification setting register of
manual pulse generator for axis 8 manual pulse generator for axis 30
D728 1 pulse input magnification setting register of D750 1 pulse input magnification setting register of
manual pulse generator for axis 9 manual puise generator for axis 31
D729 1 pulse input magnification setting register of D751 1 pulse input magnification setting register of
manual pulse generator for axis 10 manual pulse generator for axis 32
D730 1 pulse input magnification setting register of D752* Manual pulse generator 1 (P1) smoothing
manual pulse generator for axis 11 maghnification setting area
D731 1 pulse input maghnification setting register of D753* Manual pulse generator 2 (P2) smoothing
manual pulse generator for axis 12 maghnification setting area
D732 1 pulse input magnification setting register of D754* Manual pulse generator 3 (P3) smoothing
manual pulse generator for axis 13 maghnification setting area
D733 1 pulse input magnification setting register of DZ:G Unusable
manual pulse generator for axis 14
D759
D734 1 pulse input magnification setting register of Dt706° Limit switch output disable seftin
manual pulse generator for axis 15 D776 P g
D735 1 pulse input magnification setting register ot DZZG « |Limit switch output status storage area
manual pulse generator for axis 16 D791 P 9
D736 1 pulse input magnification setting register of ngz + |servo amplitier type
manual pulse generator for axis 17 D799 P P

*: Treated as a special register. For details, see Section 3.5.
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<A1718CPU> Table 6.11 Special Register List
Device Number Signal Name
D9180 Limit switch output status storage area for axis 1 and axis 2
D9181 Limit switch output status storage area for axis 3 and axis 4
D9182 Unusable
D9183
D9184 PCPU error cause
Do185 Servo amplifier type
D9186
D9187 Manual pulse generator axis setting error
D9188 Test mode request error
D9189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192 Area for setting the manual pulse generator smoothing magnification
D9193 Unusable
D9194
Dg195
to Unusable
D9199
<A273UHCPU :
(8-axis specification)> Table 6.12 Special Register List
Device Number Signal Name
D9180 Limit switch output status storage area for axis 1 and axis 2
D9181 Limit switch output status storage area for axis 3 and axis 4
D9182 Limit switch output status storage area for axis 5 and axis 6
D9183 Limit switch output status storage area for axis 7 and axis 8
D9184 PCPU error cause
D185 Servo amplifier type
D9186
D9187 Manual pulse generator axis setting error
D9188 Test mode request error
D9189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192 Area for setting the manual pulse generator (P1) smoothing magnification
D9193 Area for setting the manual pulse generator (P2) smoothing maghnification
D9194 Area for setting the manual pulse generator (P3) smoothing magnification
Dg195
to Unusable
D9199
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<A273UHCPU
(32-axis specification)> Table 6.13 Special Register List
Device Number Signal Name
D752* Area for setting the manual pulse generator (P1) smoothing magnification
D753 Area for setting the manual pulse generator (P2) smoothing magnification
D754* Area for setting the manual pulse generator (P3) smoothing magnification
D776
to - Limit switch output status storage area
D791
D792
to * Servo amplifier type
D799
D9180
to Unusable
D9181
Dg182
to Test mode request error
D9183
D9184 PCPU error cause
D9185
to Manual pulse generator setting error
D9187 )
" D9188 Unusable
D9189 Error program number
D9190 Error item information
D9191
to Servo amplifier loading information
D9192
D9193
to Unusable
Dg199

*: Data registers used (See Section 3.5)
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- ™
APPENDIX7 PROCESSING TIMES

The processing times for each signal and each instruction when performing
positioning control with a servo system CPU are indicated here.

(1) Operation cycle for each servo system CPU
The processing times for performing positioning control operation with
each servo system CPU are indicated below.

A171SCPU A273UHCPU
Set number
of axes 1t03 4 1t0 12 13t0 24 | 25t0 32
Operation cycle 3.5ms 7.1 ms 3.5 ms 7.1 ms 142 ms

(2) PCPU processing cycle
The processing time at the PCPU after detection of the start request
signal and PC ready (M2000) signal ON is indicated below.

A273UHCPU
A171SCPU (8-axis speclfication) A273UHCPU

Number of

axes used 4 axes 4 axes 8 axes 4 axes | 8 axes { 16 axes | 32 axes
Servo program 1 10 to 14 to
processing time 7to 14 ms 4to 11 ms 41011 ms 18ms | 21 ms
Speed change 0 to O0to
response time 7t014 ms 0to4 ms Oto4ms 8 ms 14 ms
(F;?\l re%(glélhfzoog) 100 t 90 t 100 t

- ready 0 (] (]
completed flag 300 ms 80 to 100 ms 810 100 ms 400 ms | 800 ms
(M9074) ON i
Simultaneous 7o 10 to 1410
tsltart processing 17 ms'2 7 to 17 ms 7t017 ms 24ms | 28 ms
me

*1 : For FEED, VPF, and VPR, this differs greatly according to the conditions.
If the other axes are stopped itis 14 to 28 ms. :
*2 : The range of 7 to 17 ms should be regarded as a guide only.
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(3) Common devices _
The processing times for the common devices for each axis in
positioning control are indicated below. For each signal whose
direction of transmission is "PCPU — SCPU", the cycle for notification
from the PCPU to the SCPU is indicated. For signals whose direction
of transmission is "SCPU — PCPU", the cycle for notification from the
SCPU to the PCPU, or the cycle for detection at the PCPU, is

indicated.
A273UHCPU
Device No. A1718CPU 8-axls .
signai Specification 32-axis Specification
Signal Name Direction
A273UHCPU | A273UHCPU Set Number of Axes | Set Number Set Number of Axes
A171SCPU (8-axis (32-axls L
specification) [ specitication) 1103 4 1108 11012 | 13t024 | 251032
m";,"‘" accept Mﬁgga}° Mﬁgg:mm M,agggzt" 10 ms 10 ms 10 ms 10ms 10ms 10 ms
e 80 M2009 M2009 M2049 10ms 10 ms 10 ms END * END *1 END "
mae | e | e | wmr oo | oo | et | oor | oot | oo
e mgone M2041 M2041 M2041 pcpu— | END™ END *1 END ! END END ™ END ™!
Optional slot SCPU o “ - . o
module error M2047 M2047 M2047 END END *1 END END END END
detection flag
A M2128 t
e on flags — — rEAg - - - 3.5ms 7.1 ms 14.2 ms
55:.‘.5'. ﬁ:::g.w - - Mﬁgg%o - — — 3.5ms 71 ms 14.2ms
Limit switch D9180to | D9180to
tput statu: 8 . 3 B . 3
:aﬂ;:‘r.:. Do181 D9183 D776 to D791 3.5ms 7.1 ms 3.5ms 3.6ms 74 ms 142 ms
" Areas for setting At leading Atteading At teading At leading At leading At ieading
the manual pulse D9192 to edge of edge of edge of edge of edge of edge of
90'10":‘?‘1‘9 Do192 D752 to D754 manual pulse | manual pulse | manual pulse | manual pulse | manual pulse | manual pulse
smoo! g [
magnifications enable signal | enable signal | enable signal | enable signal | enable signal | enabte signat
Limit switch D1008 to D1008 to
gﬂtm!. o:l:‘i:'l"otl' D1009 D1011 D760 to D775 3.5ms 7.1 ms 3.5ms 3.5ms 7.1 ms 142 ms
At leading At leading At leading At leading At leading Atleading
Manuai pulse D1012 to odge of edge of edge of edge of edge of odge of
go:nﬂer:'abr axls D1012 D1014 D714 to D719 manual pulse | manual pulse | manual pulse | manual pulse | manual pulse | manual pulse
el
enable signal enable signal onable signal enable signal enable signal enable signal
JOG operation SCPU—>
simuitaneous D101§ D1015 D710t0 D713 | PCPU At start At start At start At start At start At start
start axis setting
At Jead! Atleadl At feadl At leadl At leadi At leadi
M.:‘"."'"b"m‘" " D1016 to D1016 to ed| "o'n“ edgeof® o:lg.o.olng ° :no'ng ec:lu'o.o'“g oclg.o.of"u
Pnputn "1 pulse D1019 D1023 D720 to D751 manual pulse manual pulse manual pulse mnnunl‘pulu manual pulse manual pulse
magnification enable signal | enable signal .| enable signal | enable signal | enable signal | enable signal
Preaont value When DSFLS | When DSFLP | When DSFLP
change reglster - on ls onls ctonis - - -
D860 to D960 to
Speed change D1007 D1007 _ yVhon D‘SFt..P yvnon ESFII..P When ESFII..P . . _
register g 3 tad
P ot D640 to D703 At start At start At start At start At start At start

END *1: With A171SCPU  : "80 ms" or "PC program scan time", whichever is longer
With A273UHCPU : "50 ms" or PC program scan time, whichever is longer
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' (4) Devices specific to each axis
The processing times for the devices for each axis in positioning
control are indicated below. For each signal whose direction of
transmission is "PCPU — SCPU", the cycle for notification from the
PCPU to the SCPU is indicated. For signals whose direction of
transmission is "SCPU — PCPU", the cycle for notification from the
SCPU to the PCPU, or the cycle for detection at the PCPU, is

indicated.
A273UHCPU
Device No. A171SCPU 8-axls
Signal Specification 32-axis Specification
SIgnnl Name Direction
A273UHCPU | A273UHCPU Set Number of Axes | Se1 Number Set Number of Axes
A171SCPU|  (8-axis (32-axls
specification) | specitication) 1103 4 1108 11012 | 131024 | 251032
:;;‘:m‘“ start - 35ms 7.1 ms 3.5ms 3.5 ms 7.1 ms 14,2 ms
:;f:ﬂ"a’ 3.5ms 7.1 ms 3.5ms 3.5ms 7.1 ms 14.2 ms
in-position 3.5ms 7.1 ms 3.5ms 3.5 ms 71 ms 14.2 ms
peiad : 3.5ms 7.4 ms 3.5ms 3.5ms 7.4 ms 14.2 ms
Speed trol i
pz)egon‘c‘on rol In 3a.5ms 7.1 ms 3.5 ms 3.5ms 7.1 ms 142 ms
Speedpoiton ::.;:: :gé’z :z%:z | Perus | aEms 7.4 ms 35ms 35ms 74ms | 142ms
Zero pass 3.5 ms 7.1 ms 3.6 ms 3.5 ms 7.1 ms 142 ms
Error detection 3.5ms 7.1 ms 3.5ms 3.5ms 7.1 ms 14.2 ms
Semvo orror 3.5ms 7.0 ms 3.5ms 35ms 7.1 ms 142 ms
T e 3.5ms 7iAms . 3.5ms 3.5ms 7.4 ms 142 ms
phrped et 1 W 3.5ms 7.1 ms 3.5ms 3.5ms 7.1 ms 142 ms
Seme ONOFF 3.5 ms 7.1 ms 3.5ms 3.5ms 7.4 ms 14.2 ms
T trol i
P?gg';‘:,:m ol in 3.5ms 7.1 ms 3.5ms 3.5ms 7.1 ms 14.2 ms
Stop command 3.5 ms 7.1 ms 3.5 ms 3.5 ms 7.4 ms 142 ms
Rapid stop 3.5ms 7.1 ms 3.5ms 3.5ms 7.1 ms 14.2ms
o od 3.5ms 74 ms 3.5ms 3.5ms 7.4 ms 142 ms
M1400 Y000 M3200
Lim it switch SCPU-
output enable M1t259 Y:)% o M sfg 30 PCPU 3.5ms 74 ms 3.5ms 3.5ms 7.1 ms 14.2 ms
Exty ) STOP .
|né£n7|';v-ua at At start At start At start At start At start At start
8!
Feed t
value Update At start At start At start At start At start At start
request command .
Servo OFF ' 3.5 ms 7.4 ms 3.5ms 3.5ms 7.1 ms 14.2 ms
vae e END" END" 3.5 ms 3.5 ms 7.4 ms 14.2 ms
Actual present END” END" 3.5ms 3.5ms 7.4 ms 14.2 ms
Deviation counter END" END" 3.5ms 3.5ms 7.0 ms 14.2ms
H iti
:re%':":l: ':S'oon? 3.5ms 7.1ms 3.5ms 3.5ms 7.1 ms 142 ms
V!

bt D800 D800 DO PCPU—
moarzeropomt 4 2 o SCPU END"! END'! END"" END" END"! END'"
nearze D959 D959 D639
e No. At start At start At start At start At start At start
M code 3.5ms 7.1 ms 3.5 ms 3.5 ms 7.4 ms 14.2 ms
Torque limit value 3.5ms 7.1 ms 3.5 ms 3.5 ms 7.4 ms 142 ms
T st 3.5ms 7Ams | 35ms 3.5ms 7.1 ms 14.2 ms
Actual t o . 0 o . .
yalue iﬂ:ﬁ’é'mp END"? END"! END"! END" END'! END"*
8 In|

END *1 : With A171SCPU  : "80 ms" or "PC program scan time", whichever is longer
With A273UHCPU : "50 ms" or PC program scan time, whichever is longer
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(5) Processing time for DSFRP/SVST instructions, DSFLP instruction,
END instruction
The processing times for each instruction used in sequence programs
used for e.g. positioning control start are indicated below. For the
processing times of sequence program instructions other than the
ones indicated below, refer to the ACPU Programming Manual
(Common Instructions) IB-66250. '

A171SCPU ............ Same as the processing time for A1ISCPU
A273UHCPU ......... Same as the processing time for ASUCPU

MTISCPU | (g oyie l?)l:l:ﬁli:’tlon) (32-axis specification)
g)ltje";b:sre‘g 4 axes 4 axes 8 axes 4 axes 8 axes 16 axes 32 axes
1-axis start 180 ps 25 pus —
DSFRP | 2.axis. 3-axls start 200 ps 25 pus —
Error occurrence 850 ps 120 ps —
Present value | When normal 120 ps 10 ps —
DSFLP change Error 770 ps 25 ps —_
Speed control When normal 80 us 15 ps —
Error 700 ps 30 us —
1-axis start 190 ps 35 pus 35 ps
SVST | 210 4 axis start 700 ps " 7ops 70 us
Error 900 ps 150 ps ' 150 ps
END 7600 ps 5000 ps 5000 ps
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