~ MITSUBISHI

'MOTION CONTROLLER
(SV22)
~ (VIRTUAL MODE)

Programming Manual |

type A171SCPU, A273UHCPU

& MITSUBISHI
ELECTRIC



REVISIONS A

*The manual number is given on the bottom left of the back cover.

PrntDMe | ‘ManualNumber | ___Reyision
Now, 1886 | 1B {NAy67263-A" | First edition B

Jam, 1997 | IB(NAY8Y283-C | Additions
o ‘ Sactions 1.2, Appendix §

Partial Additions
Section 4.5.9

"I'Partial Revisions

For Safe Operations, Sections 1,2.3.2,2.3.3,2.34, 3,4.2
(POINT), 4.2(3), 4.5.2, 4.5.8(1),.6.3.2, 7.1.2, 7.2.1(1)(d),
7.2.1(2)(b}, 7.2.1(2)(c), 7.2.1(2){e), 7.2.1(3)4N, 7.2.1(3)a),
7.4.1(3), 8.1.1, 8.4.1, 8.4.2(2), 84.5, 8.4.6, 8.4.7,
8.4.8(1)(b), 8.5.1(2)(8), 8:5.2, 10.2, 10.3, 10.4, 10.5, 10.6,

Appendix 2.1, Appendix 4.2, Appendix 4.3(2)(c), Appendix 5




INTRODUCTION

jThank you for purchasmg the Mltsublshl Mot|on Controller/Personal Machlne Controller ThlS mstruc-‘f
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 precautlons are ranked as "Warnlng“ and "Cautron" in this instruction manual

"When a dangerous snuatron may occur 'if handling is mlstaken leading
@ WARNI NG to fatal or major injuries. v I

\ When'a dangerous sﬂuatron may occur if handling is mlstaken leading
A CAUTION to medium or minor injuries, or physmal damage. - ;

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




_ For Safe Operations

1. Preventlon of electrlc shocks

RO3 WARNING

@ Never open the front case or termmal covers whlle the power |s ON or the unit-is runmng,
" as this:may lead to electric shocks. : o : : ;

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

@ Never open the front case or terminal cover at times other than wmng work or penodlc
‘inspections’ even if the poweris OFF. The insides of the control umt and servo amplmer are
charged and may Iead to electric shocks.

@ When performlng wmng work or mspectlons “turn the power 'OFF, wait at least ten minutes,
and then check the voltage with a tester, etc. Failing to do so may: lead toelectric shocks. -

@ Always ground the control unit, servo amplifier and servomotor W|th Class 3 groundmg Do
not ground commonly with other devices. :

@ The wiring work and mspectlons must be clone by a quallfled techmcran

so may lead to electric shocks or damage . :
<’r> Never operate the switches with wet hands as this- may lead to electric shocks.

@ Do not damage, apply excessive stress, place heavy thlngs on or sandwwh the cables as
this may lead to electric shocks L

@ Do not touch the control umt servo ampllfler or servomotor te,rminal_‘blocks_ wh,lle‘the.fp‘ower
is ON, as this may. Iead toe ecrlc shoc\ s.

@ Do not touch the internal power supply mternal groundmg or srgnal wires of the control un|t
_and servo amplifier, as this may lead. to electric shocks. . ,

<l> Wire the units after installing the control unit, servo ampllfler and servomotor. Falllng to do 1

2. For fire prevention’

A‘ CAUTION

@x lnstall the control unit, servo ampllfler servomotorand: regeneratwe resistoron mflammable
matenal Dlrect mstallatlon on tlammable materlal or near flammable materlal may lead to

AN a fault occurs:in: the control unit oriservo: amplrfrer shut the power OFF at: the servo
amplifier's power source: If a,Iarge current continues to:flow, fires may occur.

" M\ Wheh using:a regenerative resistor, shut the power-OFF with-an error signal. The regenera-
tive resistor may abnormally overheat due to afaultin.the regeneratlve transistor, etc;, and
~may lead to fires: . , S e R , o

& Always take heat measures such as flame proofmg for the msrde of the control panel where
-the servo amplifier or regenerative resistor is.installed-and for. the wires used. Fallmg todo
so may lead to fires. e o e i




3.

For injury prevention

/N CAUTION

} w

- may lead to injuries.

Do not apply a voltage other than that specified in A171SCPU user’s manual/A273UHCPU user’s

manual, or the instruction manual for the product you are usmg on any termlnal Dorng SO may Iead to )
destruction or damage.

Do not mistake the terminal connections, as thi
Do not mistake the polarity (+/-), as this may le

Y ay Iead to destruction or damage
: d to destructlon or damage.

- The servo-amplifier’s heat radiating fins, regenerative resistor and servo amplifier, etc wnll be hot wh|-~,

le the power is ON and for a short time after the power is turned OFF:-Do-not touch these parts as domg'

.80 may lead to burns.

Always turn the power OFF before touchmg the servomotor shaft or coupled machlnes as these parts

Do not go near the machlne durrng test operatlons or durlng operatlons such as tea : ;
may lead to injuries. , o

" Strictly dbserve the following precautions,

: 'éVarfious«pre'cautionsﬁ

Mistaken handllng ot the unlt may lead to faults m;unes or electrlc shocks

System structures.,, s

(1 ) ©

- ,.;‘_;15; ;& >

. plifier and servomotor, make sure that the safety standards are satisfied..

»fee

f;?i‘k § 9 E

“not be'used fornormal: brakmg : S STHRD S0 AN : i A ‘ :
“Construct the' system so'thatthergiisa’ mechanlcal allowance allowrng stoppmg even |fthe stroke end

> eii > >

1 power shut off.°

Use the control unit, servo ampl |f|er; ervomot mbinafions listed

“in"A171SCPU user’'s manual/A273UHCPU user’s manual; orthe instruction manual for the product

you are using. Other combinations may lead to fires or faults.
If safety standards (ex., robot safety rules, etc.,) apply to the system using the control unijt servoam-

If the operation during a control unit or-servo: amplifier error and the safety dlrectlon operatlon of the

-control-unit-differ; construct-a- countermeasure circuit-externally-of the control-unit-and servo amplifier.--
-In systems where coasting of the-servomotor will be.a problem dunng emergency stop, servo OFF or

when the power is shut OFF; use dynamic brakes. ! :
Make sure that the system considers the coasting amount even when usmg dynamrc brake

“In systermns where perpendicular shaft dropping may be a: problem during' emergency stop, servo OFF

or when thie'poweris'shut'‘OFF; use both ‘dynamic brakes and magnetic brakes:

= Fhe:dynamic brakes:must be'used only-during emergency stop and ‘errors where servo OFF occurs t
» These brakes must net be used for norinal braking. £ : FETTY i

The brakes (magnetic brakes) assembled |nto the servomotor are for holdmg appl atrons" and must

limit switch is passed through at the max. speed. ]
‘Use wires and cables that have a wire diameter, heat resistance and bending resistance compatlble
with the system.

Use wires and cables within the length of the range described in A171SCPU user’s manual/A273UHC-
PU user’s manual, or the instruction manual for the product you are using.




/N “Theratings and characteristics of the system parts (other than control unit, servo amplmer servomo-““'” "
tor) must be compatible with-the control unit; servo.amplifier-and.servomotor.:: Y A
A\ - Install a cover on the shaft so that the rotary parts of the servomotor are not touched durrng operatlon

AN There may be some cases where holdmg by the magnetic brakes is:not possible due to-the life-or me-

chanical structure (when the ball screw and servomotor are connected with atiming belt; etc.) Installa,
stopplng dewce to ensure safety on the machine S|de

i

(2) Parameter settmgs and programmmg

and regeneratrve resustor model and the system ap
if the settings are incorrect. ‘

The regeneratlve resustor

. compatlble wuth the system apphcatlon The protecttve functlons may not tunctlen rf the settlngpls ln-
... correct.. .

A E Set the servomotor capacuty and.type.(stan

i rd, low lnertla fla etc.)‘p,arameter to values that are -

compatlble with the system appllcat|on T e prote ,ctrons ay.no _tinctlon if the settmgs are
incorrect.

A Set the servo amphfler capacrty and type para eters to values that are compatlble \
application. The protective functlons may not tunctton if the settmgs are lncorrec
Use the program commands: for the- program wrth the conditions- specn‘led in the instruction manual \

 ment settrng, and vahdrty of contmuous operatlon durlng erro ,etectlon to values that are compatlble
~...with.the system appllcatlon The. protectlve functlons may not function if the settmgs are mcorrect

e




3 Transportation and installation. .

A CAUTION

::fe

s e sss_awsw > b

“leadto oil leaks.

e

Transport the product wrth the correct method according to the weight

“Use the servomotor suspension bolts only for the transportation of the servomotor Do not transport
“the servomotor with- machine-installed on it. T T -
. Do not stack products past the limit.-

When transporting the control unit or servo amplifier never hold the connected wnres or cables
When transporting the servomotor, never hold the cabled shaft or detector.

. When transporting the control unit or.servo amplrfler never hold the front case as it may fall off

When transporting, installing or removing the control unit or servo amplifier, never hold the edges

Install the unit according to A171SCPU user s manual/A273UHCPU user’s manual, or the mstruction -
‘manual for the product you are’ usmg ina place where the weight can be wnthstood
Do not get on or place heavy objects on the product. RARE A

Always observe the installation dlrection

face or the control unit and servo amplmer control unit or servo ampln‘ler and other devrces

Do not installer operate control units, servo ampllfiers or servomotors that are damaged or. that have

Do not block the intake/outtake ports of the servomotor wrth cooling fan

“Do nhot allow conductive matter such as screw ot cutting ChlpS or combustible matter such as orl enter

the control unit, servo amplifler or servomotor. -~

“The control unit, servo amplifler and servomotor are precrsron machines so do not drop or apply
“strong impacts on'them. » Sk

Securely fix the control unit and servo amplifier to the machine according to A171SCPU user 's manu—

’ aI/A273UHCPU user’s manual, or the instruction manual for the product you are usmg lf the fixmg is
insufficient, these may come off during operation.” =

Always install the servomotor wrth reduction gears m the desrgnated dlrectlon Faillng to do so may

Store and use the un‘it‘ ',Q{t,, e ‘ m , tal co‘nditi'o‘ns .

' _COnditlons

Servo Motor ‘~ :

temperature (With no freezing) (With;no fr,ee;ing) ;

B According to each mstruction ot go%RHorless
[Pt iy, |l || ithnodew condensation) _
~:| Storage- . ¢ o|-According to each instruction.: = RO A LR A |

temperature manual. 20 Ct°+650 S
Atmosphere lndoors (where not subject to direct sunlight). ‘

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




_/\ CcAUTION

/. 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. R
/N\ Donotapply aload larger than the tolerable load onto the servomotor shaft. Dorng so may lead to shaft
» breakage ,
/A When not usmg ‘the unit for : a long tlme dlsconnect the power llne from the control unrt or servo amplrfl-
er. ,
/\ Place the control unit and servo amphfler in statrc electrrcrty preventmg vmyl bags and store
& ,, When storrng for a long trme contact the Servuce Center or Serwce Statlon '
(4) Wiring
A CAUTlON
/A Correctly and securely wire the wires.’ Fteconfrrm the connectrons for mlstakes and the termmal
"~ screws for tlghtness after wmng Falllng to do so may lead to run away of the servomotor i
/N After wiring, install the protectlve covers such as the termrnal covers to the original posntlons '
A\ Do notinstall a phase advancing capacitor, surge absorber or radio noise filter (optlon FR BlF) onthe
~output side of the servo ampilifier. ;
-/ Correctly-connect the output side (termlnals U, V W) lncorrect connectlons wrll lead the servomotor :
to operate abnormally. : ‘ : §75 :
/N 'Do not connect a commercial power supply to the servomotor, as thls may Iead to trouble
/\ Do not mistake the direction of the surge absorblng diode’  servo amplifier
_installed on the DC relay for the control signal output of | L UVINL
~ brake signals, etc. " Incorrect installation” may lead to'sig- | (24 VDC) i
nals not being output when trouble occurs or the protectlve S
-+ functions not functiening. - T RS
/N\ Do not connect or disconnect the connectlon cables S Control output
“tween each unit, the encoder cable or sequence expansion = | s,gnal
cable while the power is ON. e L o cg
/\ - Securely tighten the cable connectorﬂxrng screws and flxmg mechanlsms Insuffrcrent flxmg may Iead
“to-the'cables combrng off during operation. : i ' G
A

Do not bundle the power line or cables

(5) Trial operatlon and adjustment

N ;CAUTION

lf>>

Confrrm and adjust the program and each parameter before operatlon Unpredlctable movements :
may occur depending on the machme

Extreme adjustments and changes may lead to unstable operatron so never make them.

- If the absolute positioning system is used, home position return is required after initial start up or after

replacement ofa controller or absolute posrtronmg compatlble motor

v—




S T

Immediately turn OFF the powe
“servo amplifier or servomotor.
~ Always execute a test operation before starting actual ~operations after the program or parameters
“have been changed or after maintenarice and mspectron o
The units must be disassembled and reparred by a quallfled techmcran e

Do not make any modrfrcatrons to thev unlt

E mbké‘,‘ 'aﬁribrmau \‘sctun}‘ds' cr cdcrs ar d ftcm "théccntrélfUnvit,

Item \

o ,,Input power .

_y ;Tolel'able
power failure

U} Remedies for error's

itzlf a danger 'us state is predlcted in case of a power fallure or product fallure use'a servomotor W|th
magnetlc brakes or mstall a brake mechamsm externally s o

emergency stoc 5|gnals set externally

- If-an error occurs, remove:the cause, secure:
mergency:stop

the safety and then resume operation.

> e > 93" 9

~power failure is restored; so-do not-gonear-the -~

..safety can_be. ensured even.if the machlne re;

., Signal (EMG).

The unit may suddenly resume operation after a

g
machine. (Design the machine so that personal oY

- 24VDC

starts suddenly.)

!(8)

Malntenance, mspectlon and part replacement

_../\ CAUTION

> bbb e >

“Perform’ the" dailyahd “peri

" Perform maintenance and inspection after backing up the program and parameters for the control unit

user’s manual, or the instruction manual for the produ tVdU'a’r‘é‘using’” ‘

and servo amplifier.

Do not place fingers or hands in the clearance when opening or closing any opening.
Periodically replace consumable parts such as batteries according to the instruction manual.
Do not touch the lead sections such as ICs or the connector contacts. ‘

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 mugger test (insulation resistance measurement) during inspection.

— VIt



/\ CAUTION

/N When replacing the control unit or servo amplifier, always set the new unit settings correctly.
/\ -To prevent positional displacements after a controller or absolute positioning compatible motor is re-..-
placed, use one of the following methods to conduct home position return. T
1) - -PC write the servo data with the peripheral device; tiifn the power OFF and back ON; then con-
duct home posmon return

‘After maintenance and inspections are completed;conﬂrm that the position detéction ‘of the absolute
_ position detector function is correct.

Do not short circuit, charge overheat incinerate or disassemble the battenes

The electrolytic capacitor will generate gas during a fault, so do not place your face near the control unit
.or servo amplifier. _
“The electrolytlc capacitor and fan W|ll deterlora e. Periodically change these to p
- damage from faults. - Replacements can be made by the Service Center or Service Statio

> B D

(9) Disposal

A CAUTION

& Dlspose of th|s unit as general vndustna was
/N “Do not disassemble the control-unit, servo amphfler OF Servorotor parts. 7t
/\ ‘Dispose. of the battery according to local laws and regul(atno(ne.‘

( 0) -ffGenerat cautlons
TR /\ CAUTION

A All drawmgs provuded in the mstructlon manual show the state W|th the covers and safety partltlons
removed to explain detailed sections. When operating the product, always return the covers and parti-
. .tions to the designated positions, and operate according to this manual. ‘
A\ “Under no circumstances will Mitsubishi Electtit be liable or responsnble for any consequentlal 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 understanding the text,
not to guarantee operation. Mitsubishi Electric will accept no responsibility-for actual use of the prod— :
uct based on these illustrative examples. ‘
~Owing to the very great variety in possible applications of this equipment, you must satisfy yourselfas..

to its suitability for your specific application.

— Vili—
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1. GENERAL DESCRIPTION

1.

GENERAL DESCRIPTION

The A171SCPU/A273UHCPU (hereafter referred to as “servo system CPU”) features
two operating modes (REAL and VIRTUAL) at motion controllers where the opereting
systems (OS) shown below have been instailed:

SW2SRX-SV22L
SW2SRX-SV22)
SW2SRX-SV22U

This manual explains the mechanical device program required to operate the motion
controller in the VIRTUAL mode. In order to execute positioning control in the VIRTUAL
mode, positioning parameter settings, servo programs, and a positioning sequence
program must be cfeated in-addition to the mechanical system program. Details for
these procedures are given in the following manual:

....... collectively abbreviated to “Sv22”

Motion Controller (SV13/22) , R
Programming Manual (REAL Mode) .......... IB-67265

Differences between the REAL and VIRTUAL modes are discussed in section 2.3 of
this manual. Be sure to familiarize yourself with these differences before attempting
positioning control in the VIRTUAL mode.

(1) Abbreviations used in this manual are shown in the following table.

Names Abbreviation
IBM PC/AT in which PC-DOS V5.0 or later version is installed IBM PC
AC motor drive module ADU
MR-H-B/MR-J-B/MR-J2-B type servo amplifer MR-[ ]-B

IBM PC/AT is a registered trade mark of the International Business Machines Corporation

/\ CAUTION

B

When designing the system, provide external protective and safety circuits for safety in the event of
trouble with the motion controller.

Printed circuit boards have components susceptible to the effects of static electricity mounted on

them: ground your body or the work bench before handling them. Do not directly touch conductive or
electrical parts of the product.

Set parameters within the ranges indicated in this manual.
Use the program instructions in accordance with the conditions stipulated in this manual.

Some of the devices used in programs have fixed applications: use them in accordance with the condi-
tions stipulated in this manual.
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[Conventions Used in This Manuat}

Where positioning signals appear in this manual, they are shown in the “A171SCPU —
A273UHCPU 8-axis specification — A273UHCPU 32-axis specification” order. If only
one positioning signal is shown, it applies to all the CPUs.

Moreover, all detailed explanations given in this manual are based on the A273UHCPU
(8-axis specification) operation. If another CPU is being used, the positioning signals
which appear in these explanations should:be replaced with the ones which apply to the
CPU being used. (Positioning signais for each CPU are shown in Appendix 5.)

A273UHCPU (8-axis specification)

A1718CPU| A273UHCPU {32-axis specification)

4, SERVO SYSTEM CPU DEVICES

A y A
423  All-Axes servo START accept flag (M2006/M2009/M2048) . ... Signal sent from PCPU to SCPU

The all-axes servo START flag incicates that servo operation is possible.
¢ON....... Servo is operalive.

*OFF ...... Servo is inoperative.

ON

Al-axes servo START OFF -
accepi liag

AON
Allkaxes servo START w0

command /l

Servo ON —j

4.24  Manual pulse generator enabled flag (M2012/M2012 - M2014/M2051 - M2053)
.............. Signal sent trom SCPU to PCPU

/

S

The manual pulse generator flag designates the anabled/disabled status for positioning
executed by puise inputs from manual pulse generators connected to the A171SENC
PULSER *1/A273EX P1 - P32,

CcON....... Positicning control by manual pulse generetor irputs is enabled.
¢ OFF ...... Positiening control by manual pulse generator inpLts is disabled
{inpuls are ignored).

4.2.5 JOG simultaneous START command (M2015/M2015/M2048)
.............. Signal sent from SCPU to PCPU

(1) When M2015 switches ON, a JOG simultaneous START will occur al the JOG
execution axis {(axes 1 - 4/axes 1 - Baxes 1 - 32) designated at the JOG Simulta-

neous START Axis Area’(01015). Applies to A273UHCPU
(8-axis specification)
{2) When M2015 switches OFF, the JOG axis mation will decelerate and slop.

{1} *1: For delails regarcng the A171SENC PULSER (connectar), rafer to the Motion Controlier
{A171SCPV) Usar's Manua),

(2) *2: For details regarding Ihe A273EX P1 - P2 (connecior), refer to the Motion Controfier
{AZ7IUHCPU) User's Manual,

4-19
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1.1  Summary of REAL and VIRTUAL Modes
(1) REAL mode
(a) The REAL mode is used to execute direct control by the servo program at sys-

tems using servomotors.

(b) To utilize the REAL mode, positioning parameter settings must be designated,
and a positioning sequence program must be created.

(c) The procedure for REAL mode positioning control is as foliows:

1) A REAL mode servo program “start request” is issued with a DSFRP
[A171SCPU & A273UHCPU 8-axis specification)/SVST instruction in the
positioning sequence program.

2) Positioning control occurs in accordance with the specified servo pro-
gram. (Output to amplifier and servo amplifier modules.)

3) Servomotor control is executed.

Servo parameters
Parameter block

Limit switch
output data

Servo System CPU
SCPU Control Range PCPU Control Range
e — : o ‘|
! | Sequence program ] : ! [ Servoprogram !
: DSFRP D1 K15 : : RE:‘SL :
: 1 i ! < > e
HL oo 3 |
e I 4 i | ABs-1 :
(A171SCPU & A273UHCPU ; _ i
8-axis specification) 1) > Axis 1, 100000 : 2) > Amplifier module/
Servo program ! I servo amplifier
“start request” || Speed 1000 ]
or 1) : :
e e 2 : !
| 3
! L Sequence program | ! : : \
; ! i | Positioning parameters |
i i ' i 3) Servomotor
i = svsT J1 K15 i ' '
; l—l H : ; System setting !
SO K J : Fixed parameters :
i I
[} t
| |
I I
1 i
[} t
] |
] |
] |
| |

it it e e s d
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(2) VIRTUAL mode

(a) The VIRTUAL mode is used to execute synchronous processing (with soft-
ware) using a mechanical system program comprised of a virtual main shait
and mechanical module. This mode permits the synchronous control for con-

ventional positioning by main shaft, gear, and cam, etc., to be replaced by a

servomotor positioning control format.

(b)

In addition to the positioning parameter settings, servo program, and position-

ing sequence program used in the REAL mode, the VIRTUAL mode also re-
quires a “mechanical system program”.

The procedure for VIRTUAL mode positioning control is as follows:;

1) A VIRTUAL mode servo program “start request” is issued with a DSFRP
[A171SCPU & A273UHCPU 8-axis specification]/SVST instruction in the
positioning sequence program.

2) The mechanical system program'’s virtual servomotor is started.

3) The calculation result from the transmission module is output to the ampli-

fier module/servo amplitier designated for the output module.

4) Servomotor control is executed.

Servo System CPU

SCPU Control Range

PCPU Control Range
P,

[ Sequence program |

............................................... - r

[ Servoprogram |

i VIRTUAL Drive module
|"" b=+ DSFRP D1 KZOOO:]—AI : <K2000> (virtual servomotor)
) P G _._._.-._._.;.-._.’ ABS-1 2) T modul
(At A171SCPU & 1 : ransmission ule
A273UHCPU 8-axis Axis 1, 100000 |
specification) Servo program Speed 1000 .
*start request” | I
or Y .
[ e e ___ ; :
i [~ Sequence program | ! {__Positioning parameters |
| |
5 l-l F=H—{_ SVST J1 K2000 ]—I 1 System settings
i T Fixed parameters Output
L e e e - Sel’VO para.metefs module @@
Parameter block
Limit switch output
data
3)
~ Home position returmn data is not used in the VIRTUAL mode because a home position return
operation is impossible. . .
(Home position returns occur in the REAL mode.) ;:nrggmiee/r ;r:g&ﬁ;r
» VIRTUAL mode JOG operations occur in accordance with the JOG operation data designated  [Servo ampiifier] | servo amplifier
at the drive module parameters. i r
4)| Servomotor Servomotor
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1.2 Upgraded Functions

‘The following functions have been added orimproved compared to the original version.

See.

M

@

(3

4

(5)

the programming manuallfor;detaik_s about these functions.

Added function to change the cam shaft present value in one revolution in the
VIRTUAL mode

The present value in one revolution can now be changed for a camshaft rotation
by executing the sequence program CHGA instruction during VIRTUAL mode op-
eration.

Added indirect designation of gear ratios in a mechanical system program

In addition to designating the gear ratio for a mechanical system program with
constants, the gear ratio can now be indirectly designated using D and W.

Added high-speed read function
Using a signal from an input unit mounted in the motion base unit as a trigger, this
added function allows up to 11 data items from 16 data types, including the feed

present value or deviation counter value, to be simultaneously read to designated
devices.

Added cancel and start functions for an executing servoprogram

It is now possible to cause a deceleration stop by designating the servoprogram
cancel function to turn ON the cancel signal (designated bit device) during servo-
program execution.

Also, by also designating the start function, the designated servoprogram can be
automatically started after the stop is applied.

Upgraded constant-speed control instructions
The following three functions have been added.

(a) Skip function

After setting a skip signal (designated bit device) for each pass point, the sig-
nal can be turned ON to abort positioning for the associated pass point and
start positioning of the next pass point.

.(b) FIN signal wait function

Designate the FiN signal wait function and'set an M code at each pass point,
to synchronize the FIN signal turning ON with the end of each pass point.

‘(c) Circular interpolation function with CPSTART3, CPSTART4

Circular interpolation is now possible with 2 axes.
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(6) Compatible with MR-J2-B servo amplifiers.

(7)- Management: of the.present value when using.an absolute encoder has been im-
proved (for details, see Section 1.2.1).

The following positioning OS and positioning software package are required to use the

functions (1) to (7), described above.

For A171SCPU

« CPU Version

‘Use a A171SCPU unit marked with soﬁwar_e yersion D, or above, on the front panel.

" Db not use version C, or earlier.

¢ Positioning OS

Version label

Model Name OS Version
SWOSRX-Sv22L U, or above
» Positioning software package
Model Name 0OS Version
SW2SRX-GSV22PE P, or above
For A273UHCPU
* Positioning OS
Model Name OS Version
SW2SRX-Sv22J
SW2SRX-SV22U U, or above
» Positioning software package
Model Name OS Version
SW2SRX-GSV22PE P, or above

Software version: D, or above
Hardware version
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1.2.1  Improved present value management

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

(1) Added functions

(@)

(b)

An encoder data validity check is now possible during operation.

¢ ltis checked whether the amount of change at the encoder in 3.5 ms inter-
vals corresponds to rotation within 180° at the motor shaft. (If abnormal, an
error is displayed.)

» Consistency between the encoder data and the feedback position controlled
at the servo amplifier is checked. (If abnormal, an error is displayed.)

Addition of the present value history monitor has enabled monitoring of the fol-
lowing data at a peripheral device.

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

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

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

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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(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.

Poshtioning Posltioning Software
08 Version Package Version Restrictions
There are no restrictions.

R or later *1 {When a new version positioning OS is installed
in place of an old version, it is essential to exe-
cute a home position return.)

- Present value history monitor cannot be used.
V or later - Since the allowable travel while the power is
OFF cannot be set, & minor error {error code:
Q or earlier *2 901 or 9010) occurs when the servo amplifier
power is turned on. (When a new version posi-
tioning OS is instalied in place of an old version,
it is essential to exacute a home position return.)
R or later *{ 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 posi-
tioning 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 lat-

er.
Servo Positioning Software
Amplifier Package Version Restrictions
MR-H-B: There are no restrictions.
BCD-B13W000-82 Ror later
or later
MR-J2-B: Onty. the function upgrade described in item (a)
BCD-B20W200-A1 Q or earlier applies.
or later
MR-H-B: Only the function upgrade described in item (c)
BCD-B13W000-B1 applies. (However, with respect to item (b),
or earlier R or later monitoring is possible with the exception of the
MR-J2-B: encoder present value.)
BCD-B20W200-A0
or earlier
MR-J-B: Al models None of the function upgrades can be used.
Q or earlier
ADU: All models
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(4) Restrictions on the servo system CPU
[When using A171SCPU]

« CPU version

Use an A171SCPU for which the hardware version indicated on the front of the
module is “K” and the software version indicated is “D” or later.

(A171SCPUs whose hardware version is “J” or eaﬂier, or whose software version
is “C” or earlier, cannot be used.)

Version label

—
° : LBC] WA
NI

Software version: ‘D" or later
Hardware version: “K" or later

[When using A273UHCPU]

« There are no restrictions due to the hardware.
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1.3 Reference Materials

The manuals shown below should be referred to when using the motion controlier.

Reference Manuals

For System Construction

—— Motion Controller [A171SCPU] User’s Manual

—— Motion Controller [A273UHCPU] User’s Manual

For REAL & VIRTUAL Mode Positioning Control

—— Motion Controlier (SV13/22) Programming Manual
(REAL Mode)

—— Motion Controller (SV22) Programming Manual -
(VIRTUAL Mode)

—  SW2SRX-GSV22PE/SWOIX-CAMPE Operating Manual

For Sequence Program Creation’

—— ACPU Programming Manual (Fundamentals)

+—— ACPU Programming Manual (Common Instructions)

1-10

IB-67276

IB-67262

IB-67265

IB-67263

IB-67264

IB-66249

B-66250

—— AnACPU/AnUCPU Programming Manual (Dedicated Instructions)

1B-66251
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2. PROCEDURE FOR VIRTUAL MODE POSITIONING CONTROL

The procedure for IRTUAL mode positioning control is discussed in this section.

2.1 System Start-Up

The procedure for a VIRTUAL mode system start-up is shown below.

START

Reference
Section

Setting by

peripheral
device

Register SW2SRX-GSV22PE/
SWOIX-CAMPE

!

Start SW2SRX-GSV22PE

{

Designate system settings

!

Designate the following
positioning parameter settings:
» Fixed parameters
+ Servo parameters
¢ Parameter block

. Section 2.3

!

Conduct a relative check and
correct setting errors

Will cam be used?

Write setting data to hard disk
or floppy disk, then end
SW2SRX-GSV22PE operation

y

Start SWOIX-CAMPE

!
0

Motion Controller
(SV13/22)
Programming Manual
(REAL Mode)

Chapter 4

Chapter 4

Reference Manual

SW2SRX-GSV22PE/
SWOIX-CAMPE
Operating Manual

Chapter 4

! Section 6.1

Chapter 7

. Chapter 8

' Section 8.4

Section 6.2

Section 21.1




(1)
!

Designate cam data settings

]

Write setting data to hard disk
or floppy disk, then end
SWOIX-CAMPE operation

I

Start SW2SRX-GSV22PE

Reference
Section

(11)

| Section 8.4

Create the mechanical system

program
!

Check mechanical system
program and correct setting

errors
!

Create the servo program

!

Switch the power supply

module ON
|

Write the following data from
the peripheral device to the
servo system CPU:

» System setting data

« Positioning data

e Servo program

» Mechanical device program

¢ Cam data

» Sequence program

!

Turn the “PC READY” signal

(M2000) ON
v

Execute an “all-axes servo
START request” (switch M2042

ON)
!

2

. Chapter 5

. Section 2.3

. Section 4.2

. Section 4.2

2. PROCEDURE FOR VIRTUAL MODE POSITIONING CONTROL

Reference Manual

Motion Controller
(SV13/22)
Programming Manual
(REAL Mode)

Section 6
Section 7

SW2SRX-GSV22PE/
SWOIX-CAMPE
Operating Manual

Chapter 22

t Section 21.2

Section 6.1

1 Chapter 10

I Section 10.2.5

Chapter 11




@
3

" Start-up servo by peripheral

device

|

Executé home position return
test by JOG/manual pulse
generator operation

!

REAL
Mode

Adjust cam setting axis (bottom
dead center, stroke amount
adjustments, etc.)

!

VIRTUAL mode operation
START position alignment

!

Designate data settings at
parameter setting device

v

Switch from REAL mode to
VIRTUAL mode

!

Designate operation START
address by present value
change procedure

. Appendix 4

!

VIRTUAL

_ Start drive module

operation/motion

!

Check operation status at servo
monitor & mechanical device

monitor
!

Execute clutch ON/OFF
switching to check operation

2. PROCEDUYRE FORNMIRTUAL MORE ROSITIONING CONTROL

Reference

Motion Controller
(SV13/22)
Programming Manual
(REAL Mode)

Sections 7.19
to 7.21

. Section 8.5

. Section6to 8

. Section 9

Section 8.8

. Chapter 6

. Section7.2

Reference Manual

SW2SRX-GSV22PE/
SWOIX-CAMPE
Operating Manual

' Section 12.2

: Sections 12.4 to
12.6

]
Chapter 13
Chapter 14
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2.2 Operation

2.21  Operation with incremerntal system

The preparation procedure for VIRTUAL mode operation is shown below.

The operation procedure when an incremental system is used is shown below.

START

Switch power supply unit ON

{

Turn the “PC READY” signal
(M2000) ON

!

Execute an “all-axes servo
START request” (switch M2042
ON)

!

Execute a home position return

REAL

!

Mode

VIRTUAL mode operation
START position alignment

v

Designate data settings at
parameter setting device

!

Switch from REAL mode to
VIRTUAL mode

!

Designate operation START
address by present value
change procedure

VIRTUAL

!

mode

Execute VIRTUAL mode
operation

Reference Section Reférence Manual

Motion Controller

(SV13/22)
Programming Manual
(REAL Mode)
. Section 4.2
. Section 4.2.
Section 7.21
.. Section 8.5
. Chapter6to 8
. Chapter 9

. Appendix 3 Section 8.8
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2.2.2 Operation with an absolute (absolute position) system

The operation procedure when an absolute system is used is shown below.

Switch the power supply unit
ON

—_ '

Turn the “PC READY” signal
(M2000) ON

!

Execute an “all-axes servo
START request” (switch M2042
ON)

s the “home
position return request”
ignal ON?

Execute a home position return

REAL

Mode YES

VIRTUAL mode operation
START position alignment

Reference Section Reference Manual

Motion Controller
(SV13/22)
Programming Manual
(REAL Mode)

Section 4.2

Section 4.2

...................

NO Section 3.1

Section 7.21
.... Section 8.5.1

s the “continua-

tion disabled” warning
ignal ON?

Y

Designate data settings at
parameter setting device

!

Switch from REAL mode to
VIRTUAL mode

| Designate operation START
| address by present value

| change procedure
VIRTUAL-— ————— 1— ——————
mode

Execute VIRTUAL mode
operation

Chapter 6 to 8

Chapter 9

...................

Appendix 4

...................
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2.3 Differences Between The REAL and VIRTUAL Modes

Portions of the positioning data, positioning device, and servo programs, etc., used in
REAL mode operations are different when used in VIRTUAL mode operations. The Mo-
tion Controller (SV13/22) Programming Manual (REAL Mode) should be read after ac-
quainting yourself with these differences.

2.3.1 Positioning data
Positioning data used in the VIRTUAL mode is shown in Table 2.1 below.

Table 2.1 Positioning Data List

ltem REAL Mode VIRTUAL Mode Remarks

System settings @) O
System-of-units varies

Fixed parameters O A according to the output module
used

Servo parameters O O

Parameter block O A Use of “pulse” only

Home position retum data O -

JOG operation data O -

Limit switch output data O A

[O): Used [A]: Conditional use [-]: Not used
2.3.2 Positioning device

The operating ranges of VIRTUAL mode positioning devices are shown in Tables 2.2
to 2.4 below.

(1) When A171SCPU is used

Table 2.2 Operating Range of Positioning Devices

Device Name REAL Mode VIRTUAL Mode
Intenal relays M1600 - M2047 M1200 - M2047
Special relays M9073 - M9079
Data registers D800 - D1023 | D670 - D1023
Special registers D9180 - D9199

(2) When A273UHCPU (8-Axis specification) is used

Table 2.3 Operating Range of Positioning Devices

Device Name REAL Mode VIRTUAL Mode
input/output X/Y0 - 17F X/YO-17F
Intemal relays M1984 - M2047
Special relays M8073 - M9079
Data registers D800 - D1023 D670 - D1023
Special registers D9180 - D9199
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2.3.3 Servo program

(3) When A273UHCPU (32-axis spexification) is used

Table 2.4 Operating Range of Positioning Device

Device Name REAL Mode VIRTUAL Mode
Internal relays ~ M2000 - M3839 M3840 - M5487
Special relays M8073 - MS079
Data registers DO - D799 l D800 - D1559

Special registers

D9180 - D9189

(1) Servo program area

{a) The same servo program No. cannot be used.in bath the REAL and VIRTUAL
modes. For VIRTUAL mode operations, the servo program’s range must be
designated in advance. (The range setting is executed at an IBM PC running
the SW2SRX-GSV22PE software.)

(2) Servo instructions

(@) The home position return, speed control (IT), speed/position switching func-
tions, and high-speed oscillation functions are inoperative in the VIRTUAL
mode.

(b) The parameter block’s control system-of-units and the torque limit value items
(positioning data designated by the servo program) are not used.

(3) The servo instructions available in the TEST and VIRTUAL modes are shown in
Table 2.5 below.

Table 2.5 Servo Instruction List for REAL & VIRTUAL Modes

item R"EAH d‘L VI:IS:L Remarks
Speed/
posiion o .
control
VPSTRAT
VPF
Servo Speed O x
instruction | control (IT) VPR
Home Switch to VIRTUAL mode after
position -ZERO O X home position return has been
return executed in the REAL mode
High-speed g
oscillation osc O X
Control sys- ) - Fixed as “pulse”
Positioning | Parameter | tem-of-units -
data block Torque limit o Designated at drive module’s
' value - parameter setting

[O]:,Uééd.' [} Unusable [-]: Not used

35
I
~
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2.3.4 Control change (present value change & speed change)

When a control change is executed in the VIRTUAL mode, the drive module’s feed pres-
ent value and speed will change. Control changes are not possible for the output mod-

ule.

The differences between control changes in the REAL and VIRTUAL modes are shown
in Table 2.6 below.

Table 2.6 Control Changes in the REAL & VIRTUAL Modes

VIRTUAL Mode
ftem :Egt — Drive M:dule z::lput Module Remarks
TUAL ynchronous | Rotary
Servo Motor Encoder Roller | gerew | Table Cam

methodiora
m or a

Present

velue O O A X x x A fgpecst:&n m:ncoder

change change” is different.
(See Appendix 3.2.)

Speed »

change O O x x

(1) The [C], [4), [x] symbols used in Table 2.6 indicate the following:
[Ol: Setting/execution possible
[A): Execution possible, but programming method is different
[x]: Setting/execution impossible

(2) * Ifthe output module is a roller which uses a speed change gear, a speed change can be
executed by changing the speed change gear ratio.

(3) For details regarding the drive and output modules, refer to the sections shown below.
» Drive module: Chapters 5 & 6
& Output module: Chapters 5 & 8
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3. PERFORMANCE SPECIFICATIONS

3.

PERFORMANCE SPECIFICATIONS

The PCPU performance specifications are shown in Tables 3.1 to 3.3.

(1) When A171SCPU is used

Table 3.1 PCPU Performance Specifications (for A171SCPU)

Item

PCPU Performance/Specifications

Number of controlled axes

4 axes (simultaneous control of 2-4 axes; individual control of 4 axes)

Interpolation functions Linear interpolation (2, 3, 4 axes); Circular interpolation (2 axes)
PTP (Point-To-Point), speed control, fixed pitch feed, constant speed control, follow-up control,
Control format synchronous control
Virtual servomotor
Drive module Synchronous Pulse
encoder
i Rolle
Control units r mm. inch
Ball screw
Output module -
Rotary table Fixed as “degrees”
Cam mm, inch, pulse
Language Dedicated instructions (sequence program, SFC, servo program, mechanical system program)
Capacity 13k steps (13312 steps)
Program Number ot Approx. 800 points per axis (varies according to program).
positioning points Indirect designation of positioning data is also possible
Setting method Settings designated at |BM PC where SW2SRX/GSV22PE is started up.
Number of modules Number of modules per block
Mechanical devicemodule | per servo system
CPU At connected shaft | At auxiliary input shaft
Virtual servomotor 4
Drive modules Total of 6 - -
Synchronous encoder 2
Virtual main shaft 4
Virtual axes - - Total of 8 - -
Virtual auxiliary input shaft 4
Gear 8 1 1
Mechanical Clutch 8 1 1
System
Speed change gear 8 1 1
Program Transmission p - ge 8
modules Differential gear 4 1 -
Differential gear (for Number of modules
connection to virtual main | 4 per system -
shaft) 1
Cam 4
Roller 4
Output modules Total of 4 1
Ball screw 4
Rotary table 4
Types Max. of 64
Resolution per cycle | 256, 512, 1024, 2048
Cam Memory capacity Approx. 32k bytes
Stroke amount
resolution 82767
Control modes Two-way cam, feed cam
PTP Selection of absolute data method or incremental method
L Fixed-pitch feed .......... Incremental method
Positioning | Method Constant speed control . . . . Absolute data method and incremental method can be used together
Position follow-up control .. Absolute data method
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Table 3.1 PCPU Performance Specifications {for A171SCPU) (Continued) .

ltem PCPU Performance/Specifications
. Setting range —2147483648 - 2147483647 (pulse)
Position commands -
Max. setting value 4294967296 (pulse)
Speed command
(command unit) 1 - 1000000 (pulse/s)
Positioning Automatic trapezoidal acceieration/deceleration
A ion/deceler Accelerationtime .......... 1 - 85535 (ms)
cceleration/dece
ation processing Decelerationtime ......... 1 - 65535 (ms)
S curve acceleration/deceleration
Scurveratio .............. 0- 100%
Backlash - . .
Com- compensation (0 - 65535) x position command units (units converted to pulses — 0 - 65535 pulses)
ensation
P Electronic gear Compensation function for error in actual travel value with respect to command vatue

Home position retum function

When not using the absolute position system, the “near-zero point dog” or “count” formats can be
selected.

When using the absolute position system, the “data set”, “near-zero point dog”, or “count” formats
can be selected.

JOG operation function

Provided

Manual pulse generator operation
function

1 unit can be connected

M function

M code output function provided

Limit switch output function

Number of output points: 8 output points per axis (up to 10 ON/OFF setting points per axis are
possible)

Absolute position system

Possible with a motor equipped with an absoluta position detector.
{Possible to select the absolute data method or incrementat method for sach axis)
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(2) When A273UHCPU (8-axis specification) is used

Table 3.2 Performance Specifications (for A273UHCPU 8-axis Specification)

tem

PCPU Performance/Specifications

Number of controlled axes

8 axes (simultaneous control of 2-4 axes; individual control of 8 axes)

Interpolation functions Linear interpolation (2, 3, 4 axes); Circular interpolation (2 axes)
PTP (Point-To-Point), speed control, fixed pitch feed, constant speed control, follow-up control,
Control format synchronous control
Virtual servomotor
Drive module Synchronous Pulse
encoder
Contr: i Roller
of units mm, inch
Ball screw
Output module
Rotary table Fixed as “degrees”
Cam mm, inch, pulse
Language Dedicated instructions (servo program, mechanical system program)
Capacity 13k steps (13312 steps)
Program Number of Approx. 800 points per axis (varies according to program).
positioning points indirect designation of positioning data is also possible
Setting method Settings designated at IBM PC where SW2SRX/GSV22PE is started up.

Number of modules Number of modules per block
Mechanical device module | per servo system
At connected shaft | Atauxiliary input shaft
. Virtual servomotor 8
Drive modules Total of 11 - -
Synchronous encoder 3
Virtual main shaft 8 )
Virtual axes — Total of 16 - -
Virtual auxiliary input shaft | 8
Gear 16 1 1
Mechanical Clutch 16 1 1
Systemn
Speed change gear 16 1 1
Program Transmission p - 9°9
modules Differential gear 8 1 -
Differential gear (for Number of modules
connection to virtual main | 8 per system -
shaft) 1
Cam 8
Roller 8
Output modules Total of 8 1
Ball screw 8
Rotary table 8
Types Max. of 64
Resolution per cycle | 256, 512, 1024, 2048
Cam Memory capacity 32k bytes (stored in block No.10 of memory cassette's extension file register area)*
Stroke amount
resolution 82767
Control modes Two-way cam, feed cam
PTP ... Selection of absolute data method or incremental method
Method Fixed-pitch feed ......... Incremental method
Constant speed control . .. Absolute data method and incremental method can be used together
Position follow-up control . Absolute data method
Positioning

Position commands

Setting range —2147483648 - 2147483647 (puise)

Max. setting value 4294967296 (puise)

Speed command
(commmand unit)

1 - 1000000 (pulse/s)
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Table 3.2 PCPU Performance Specifications (for A273UHCPU 8-axis Specification) (Continued)

item PCPU Performance/Specifications
Automatic trapezoidal acceleration/deceleration
. Accelerationtime .......... 1 - 85535 (ms)

Positioning g?g: I;;ggg:ﬁi:; eler Decelerationtime ......... 1 - 65535 (ms)

S curve acceleratiorvdeceleration

Scurveratio .............. 0-100%

Com- E:;ggﬁgation (0 - 65535) x position command units (units converted to pulses — 0 - 65535 pulses)
pensation Electronic gear Compensation function for error in actual travel value with respect to command value

Home position retum function

When not using the absolute position system, the “near-zero point dog” or “count” formats can be
selected.

When using the absolute position system, the “data set”, “near-zero point dog”, or “count” formats
can be selected.

JOG operation function

Provided

Manual pulse generator operation
function

3 units can be connected

M function

M code output function provided

Limit switch output function

Number of output points: 8 output points per axis (up to 10 ON/OFF setting points per axis are
possibie)

Absolute position system

Possible with a motor equipped with an absolute position detector.
(Possible to select the absolute data method or incremental method for each axis)

POINTS

(1) *; When the cam is used in the VIRTUAL mode, only the memory
cassettes shown below can be used.

» For A273UHCPU (8/32-axis specification)

A3NMCA16 (128k bytes)
A3NMCA24 (192k bytes)
A3NMCA40 (320k bytes)
A3NMCAS56 (448k bytes)
A3NMCAG96 (768k bytes)

(2) if a cam shatft “1-revolution mode” limit switch output is executed in the
SV22’s VIRTUAL mode, the ASBNMCA16 memory cassette cannot be
used. (ASNMCAZ24 or higher is required.)

3-4
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o

(3) When A273UHCPU (32-axis specification) is used

Table 3.3 PCPU Performance Specifications (for A273UHCPU 32-axis Specification)

item PCPU Performance/Specifications
Number of controlled axes 32 axes (simultaneous control of 2-4 axes; individual control of 32 axes)
interpolation functions Linear interpolation (2, 3, 4 axes); Circular interpolation (2 axes)
PTP (Point-To-Point), speed control, fixed pitch feed, constant speed control, follow-up control,
Control format synchronous control
Virtual servomotor
Drive module 3ynchron°us Pulse
encoder
i Roller
Control units mm, inch
Ball screw
Output module -
Rotary table Fixed as “degrees”
Cam mm, inch, pulse
Language Dedicated instructions (servo program, mechanical system program)
Capacity 14k steps (14334 steps)
Program Number of Approx. 100 points per axis (varies according to program).
positioning points Indirect designation of positioning data is also possible
Setting method Settings designated at IBM PC where SW2SRX/GSV22PE is started up.
Number of modules Number of modules per block
Mechanical device module | per servo system
CPU At connected shaft | At auxiliary input shaft
. Virtual servomotor 32
Drive modules Total of 44 - -
Synchronous encoder 12
Virtual main shaft 32
Virtual axes — Total of 64 - -
Virtual auxiliary input shaft | 32
Gear 64 1 1
Mechanical Ciutch 64 1 1
System
Speed change gear 64 1 1
Program Transmission p , 99
modules Differential gear 32 1 -
Differential gear (for Number of modules
connection to virtual main | 32 per system -
shaft) 1
Cam 32
Rolier 32
Output modules Total of 32 1
Ball screw 32
Rotary table 32
Types Max. of 256
Resolution per cycle | 256, 512, 1024, 2048
Cam Memory capacity 132k bytes (stored in block No.10 of memory cassette’s extension file register area)*
Stroke amount
resolution s2re7
Control modes Two-way cam, feed cam
PTP ...t Selection of absolute data method or incremental method
Method Fixed-pitchfeed ......... Incremental method
Constant speed control . .. Absolute data method and incremental method can be used together
Position follow-up control . Absolute data method
Positioning -
" Setting range —2147483648 - 2147483647 (puise)
Position commands -
Max. setting value 42094967296 (pulse)
Speed commeand
{commend unit) 1 - 1000000 (pulse/s)
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Table 3.3 PCPU Performance Specifications (for A273UHCPU 32-axis Specification) (Continued)

em PCPU Performance/Specifications
Automatic trapezoldal acceleration/deceleration
on/decel Aooebraﬁon time.......... 1 - 65535 (ms)
Positioning :t?g: Ig:gggssi:;e or Decelerationtime ......... 1 - 65535 (ms)
S curve acceleration/deceleration
Scurveratio .............. 0-100%
Com- ;.:r%'gears\gati on (0 - 65535) x position command units {units converted to pulses — 0 - 65535 puises)
nsation
pe Electronic gear Compensation function for error in actual travel value with respect to command value

Home position retum function

When not using the absolute position system, the “near-zero point dog” or “count” formats can be
selected.

When using the absoiute position system, the “data set”, “near-zero point dog”, or “count” formats
can be selected.

JOG operation function

Provided

Manual puise generator operation
function

3 units can be connected

M function

M code output function provided

Limit switch output function

Number of output points: 8 output points per axis (up to 10 ON/OFF setting points per axis are
possible)

Absolute position system

Possible with a motor equipped with an absolute position detector.
(Possible to select the absolute data method er ineremental method for each axis)

POINTS !

(1) *: When the cam is used in the VIRTUAL mode, only the memory
cassettes shown below can be used.

» For A273UHCPU (8/32-axis specification)

A3NMCA16 (128K bytes)
A3NMCA24 (192K bytes)
A3NMCAA40 (320K bytes)
A3NMCAS6 (448K bytes)
A3NMCAS6 (768k bytes)

(2) If a cam shaft “1-revolution mode” limit switch output is executed in the
SV22's VIRTUAL mode, the ABNMCA16 memory cassette cannot be
used. (ABNMCAZ24 or higher is required.)
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4. SERVO SYSTEM CPU DEVICES
The applications of servo system CPU devices used for VIRTUAL mode positioning op-
eration are explained in this section.
Section 4.1 discusses the memory maps of devices used for VIRTUAL mode position-
ing. Subsequent sections discuss the common devices (internal relay, data register,
special relay, special register).
Details on the devices for mechanical modules (I/O devices, data registers) are given
in Chapter 6 and Chapter 8.
* Drive modules: Section 6.3
» Output modules: Section 8.5
4.1 Device List
(1) Axis input/output (X/Y/M)
The number of VIRTUAL mode input/output points varies according to the servo
system CPU which used, as follows:
¢ For the A171SCPU: 848 points (M1200 - M2047)
* For the A273UHCPU (8-axis specification): 384 points (X/Y0 - X/Y17F)
* For the A273UHCPU (32-axis specification): 3088 points (M2400 - M5487)
Table 4.1 below shows the axis input/output signals used for VIRTUAL mode posi-
tioning operations.
Table 4.1 Axis Input/Output Signal List
Device No.
A273UHCPU A273UHCPU Reference
Signal Name A171SCPU (E-axis s Signal Direction Section
Specification) Specification)
Drive module status signals M1200 - M1279 X100 - X17F M4000 - M4639 Section 6.3.1
Synohronous encoder status sig- | M130-M1365 | XOEO-XOEA | M4640 - Md687 POPU ~ SOPU | section 6.3.1
Drive module command signals M1400 - M1479 Y100 - Y17F M4800 - M5439 Section 6.3.1
fig"ng',‘s'mws encoder commend |y cen misst | YoEo-YOE2 | Msaso-Msas7r | oo POPY | section6.3.1
Output module status signals M1600 - M1679 X000 - X07F M2400 - M3039 | PCPU — SCPU | Section 8.5.1
Output module command signals | M1800 - M1879 X000 - XO7F M3200 - M3839 | SCPU — PCPU | Section 8.5.1
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5

(2) Internal relay (M)
The number of VIRTUAL mode internal relay points varies according to the servo
system CPU which used, as follows:

« For the A171SCPU:
~ For the A273UHCPU (8-axis specification):
» For the A273UHCPU (32-axis specification):

64 points (M1984 - M2047)

64 points (M1984 - M2047)
320 points (M2000 - M2319)
Table 4.2 below shows the intemal relays used for VIRTUAL mode positioning op-

erations.
Table 4.2 Internal Relay List
Device No.
Slgnal Name A273UHCPU A273UHCPU | signal Direction | heference
g A171SCPU (8-axls (32-axis g Section
Specification) Specification)

Clutch ON/OFF status M1984 - M1991 M1984 - M1999 M2160 - M2223 PCPU — SCPU [ Section 7.2.1
PC READY M2000 SCPU — PCPU | Section 4.2.1
Virtual servomotor START accePt | 112001 -M2004 | M2001-M2008 | M2001 - M2032 Section 4.2.2

ag PCPU — SCPU

All-axes servo START accept flag M2009 M2009 M2049 Section 4.2.3
ﬂ"‘azn”a' pulse generator enable M2012 M2012-M2014 | M2051 - M2053 Section 4.2.4
JOG simuftaneous START com- M2015 M2015 M2048 Saction 4.2.5
Cam & limit switch output data

batch change request flag - M2016 M2056 SCPU — PCPU | Section4.2.6
Cam & limit switch output data .

batch change completion flag - M2017 M2057 Section 4.2.7
Cam & limit switch output data .

batch change error flag - M2018 M2058 Section 4.2.8
START buffer full M2020 M2020 M2050 Section 4.2.9
Speed change in progress flag M2021 - M2024 M2021 - M2028 M2061 - M2082 PCPU — SCPU Section 4.2.10
Synchronous encoder axis pres- .

ent value change in progress flag M2031 M2031 - M2033 M2101 - M2112 Section 4.2.11
Sheed switching poirt designa- M2040 SCPU - PCPU | Section 4.2.12
ion flag 2.
System seftting error flag M2041 PCPU — SCPU | Section 4.2.13
All-axes servo START command .

flag M2042 SCPU » PCPU Section 4.2.14
REALVIRTUAL mode switching M2043 - Section 4.2.45
request flag action 4.2.
REAIL/NVIRTUAL mode status M2044 Section 4.2.16
REAL/VIRTUAL mode switching .
error detection flag M2045 Section 4.2.17
Synchronization discrepancy .
waming flag M2046 Section 4.2.18
Motion slot module error detecti PCPU ~ SCPU
flagoon slotm rror detection M2047 Section 4.2.19
Automatic deceleration in prog-

ress flag - - M2128 - M2159 Section 4.2.20
Speed change “0” accept flag - - M2240 - M2271 Section 4.2.21
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(3) Special relays

Table 4.3 below shows the special relays used for VIRTUAL mode positioning op-

erations.
Table 4.3 Special Relay List
Signal Name Device No Signal Direction | Forerence
9 . 9 Sectlon

WDT error flag M9073 Section 4.3.1
PCPU READY-completed flag M9074 Section 4.3.2
In-test-mode flag MS075 Section 4.3.3
External emergency stop input flag M8Q76 PCPU - SCPU Section 4.3.4
Manual pulse generator axis setting .

error flag M9077 Section 4.3.5
TEST mode request flag Mg078 Section 4.3.6
Servo program setting error flag M9079 Section 4.3.7
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(4) Data registers

Table 4.4 below shows the data registers used for VIRTUAL mode positioning op-

erations.
Tabfe 4.4 Data Register List
Device No.
Reference
Signal Name A273UHCPU A273UHCPU | signal Direction
9 A171SCPU (B-axls (32-axis 9 Section
Specification) Specification)
Virtual servomator monitor area D700 - D723 D700 - D747
Storage area of present value af- D800 - D1119 Section 6.3.2
ter main shaft differential gear D670 - D677 D670 - D685
Synchronous encoder monitor D748 - D755 D748 - D759 PCPU — SCPU
Storage area of present value af D1120- D123 Section 6.3.2
ter main shaft differential gear D686 - Dess D686 - D69t
Cam monitor area D760 - D779 D760 - D799 D1240 - D1559 Section 8.5.2
Output module monitor area D800 - D879 D800 - D959 DO - D639 PCPU(._;)SCPU Section 8.5.2
Virtual servomotor control change | pggo . pges D960 - D1007 D640 - D703 Section 6.3.2
Limit switch output enabled/dis- .
abled area D1008 - D1009 D1008 - D1011 D760 - D775 Section 4.4.1
sl pulse genertor axis eat- D1012 D1012-D1014 | D714-D719 | SCPU-—PCPU | Section 6.3.2
J0G simultaneous START axis D1015 D1015 D710- D713 Section 6.3.2
g

Manual pulse generator -pulse | 1445 _p1019 | D1016-D1023 D720 - D751 Section 6.3.2

input magnification setting

*1. The signal direction is SCPU — PCPU for the “travel value setting register” item only.
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(5) Special registers

Table 4.5 Special Register List

Table 4.5 below shows the special registers used for VIRTUAL mode positioning
operations.

error information storage area

Device No.
Signal Name A273UHCPU A273UHCPU | signal Direction | Tererence
A171SCPU (8-axls (32-axis Section
Specification) Specification)

Limit switch output status storage | 591g0.Dg181 | D9180- 9183 D776 - D791 Section 4.5.1
PCPU error cause storage area Do184 Section 4.5.2
Servo amplifier type storage area D9185 - 9186 D9185 - D9186 D792 - D799 Section 4.5.3
Manual pulse generator axis set- .
ting error cause storage area D9187 D9187 D9185 - D9187 PCPU - SCPU Section 4.5.4
TEST mode request error cause - .
storage area Do188 D9188 D9182 - D9183 Section 4.5.5
Error program No. storage area D9189 Sectlon 4.5.6
Error information storage area D9190 Section 4.5.7
Servo amplifier motion slot load-
ing information storage area D9191 D9191 D9191 - D9192 Section 4.5.8
Manual pulse generator smooth- .
ing magnification storage area Dg192 D9192 - D9194 D752 - D754 SCPU — PCPU | Section4.5.9
REAL/VIRTUAL mode switching D9195 D9195 D9193-D9195 | PCPU — SCPU | Section 4.5.10
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4.2 Internal Relays (M)
(1) When A171SCPU is used
The A171SCPU has 2048 (M/LO - M/L2047) internai relay & latch relay signals.
Of these, the M1984 ta M2047 signals are used for positioning operations, and their
applications are shown in Table 4.6 below.
Table 4.6 Internal Relay List (for A171SCPU)
Signal Signal
Device No. Signal Name Direction Device No. Signal Name Direction
Virtual axis No.1 drive clutch ON/ M2013
M1i984 OFF status M2014 Unusable -
Virtual axis No.1 auxiliary input JOG simultaneous START com-
M1985 | shaft clutch ON/OFF status M2015 | mand SCPU —~ PCPU
Virtual axis No.2 drive clutch ON/ M2016 -
M1986 OFF status M201g | Unusable -
Virtual axis No.2 auxiliary input
M1987 M2020 | START buffer full
shaft clutch ON/OFF status PCPU — SCPU
Virtual axis No.3 drive clutch ON/ Virtual axis No.1 speed change in
M1968 OFF status M2021 progress flag
Virtual axis No.3 auxiliary input Virtual axis No.2 speed change in
M1989 | shaft clutch ON/OFF status M2022 | progress flag PCPU - SCPU
Virtual axis No.4 drive clutch ON/ Virtual axis No.3 speed change in
M1990 OFF status M2023 progress flag
Virtual axis No.4 auxiliary input Virtual axis No.4 speed change in
M1901 shaft clutch ON/OFF status M2024 progress flag
wﬁ:gg' Unusable - h:,122002350 Unusable -
Synchronous encoder (P1) axis
M2000 PC READY SCPU — PCPU M2031 present value change in progress PCPU — SCPU
Virtual axis No.1 START accept M2032 -
M2001 fiag M2039 Unusable -
M2002 f\(lal;ua! axis No.2 START accept M2040 ﬁgm gswnchlng point designa- SCPU — PCPU
Virtual axis No.3 START acoept | < o~ SCPU
M2003 ﬂ;gu axis No. accep M2041 System setting error flag PCPU — SCPU
M2004 :‘ﬁar;uaj axis No.4 START accept M2042 :géaxes servo START command
SCPU — PCPU
M2005 - Unusabl M2043 REAL/VIRTUAL mode switching
M2008 nusable - request
M2009 All-axes servo START acceptflag | PCPU — SCPU M2044 REAL/VIRTUAL mode status
REALNVIRTUAL mode switching
M2010 Unusabl M2045 error detection
nusable -
M2011 M2oag | Synchronization discrepancy PCPU — SCPU
warning flag
M2012 aﬁaagnual pulse generator enabled SCPU — PCPU M2047 Motion slot error detection flag
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POINTS I

(1) Internal relays for positioning operations are not latched even when with-
in the latch range.
The expression “M1984 - M2047” is therefore used in this manual when
referring to internal relays for positioning operations in order to indicate
that they are not latched.

(2) Monitoring of internal relays (for positioning operations) at peripheral de-
vices occurs as follows.

(a) For an IBM PC booted up with SW2SRX-GSV22PE, the internal re-
lays for positioning operations set for the latch range are displayed
as L1984 to L2047.
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(2) When A273UHCPU (8-axis specification) is used

The A273UHCPU (8-axis specification) has 8192 (M/LO - M/L8191) internal relay
& latch relay signals. Of these, the M1984 to M2047 signals are used for position-
ing operations, and their applications are shown in Table 4.7 below.

Table 4.7 Internal Relay List (for A273UHCPU 8-axis Specification)

Device No. Signal Name Dlsrlegcrzla;n Device No. Signal Name Dﬁ,g:f;n
Virtual axis No.1 drive clutch ON/ Virtual axis No.8 START accept
M1984 OFF status M2008 flag
Virtual axis No.1 auxiliary input PCPU —~ SCPU
. UX|
M1985 shaft clutch ON/OFF status M2009 All-axes servo START accept flag
Virtual axis No.2 drive clutch ON/
M1986 OFF status M2010
Virtual axis No.2 auxiliary input Unusable -
irtual .2 aux inpu
M1987 shaft clutch ON/OFF status M2011
Virtual axis No.3 drive clutch ON/ Manual pulse generator No.1 en-
M1988 OFF status M2012 abled flag
Vintual axis No.3 auxiliary input Manual pulse generator No.2 en-
M1989 shaft clutch ON/OFF status M2013 abled flag
Virtual axis No.4 drive clutch ON/ Manual pulse generator No.3 en-
M1990 OFF status M2014 abled flag SCPU — PCPU
Virtual axis No.4 auxiliary input JOG simuitaneous START com-
M1991 shaft clutch ON/OFF status M2015 mand
- - - PCPU — SCPU ——
M1992 Virtual axis No.5 drive clutch ON/ M2016 Cam & limit switch output data
OFF status batch change request flag
M1993 Virtual axis No.5 auxiliary input M2017 Cam & limit switch output data
shaft clutch ON/OFF status batch change completed flag PCPU — SCPU
M1994 Virtual axis No.6 drive clutch ON/ M2018 Cam & limit switch output data -
OFF status batch change error flag
Virtual axis No.6 auxiliary input
M1995 | shaft clutch ON/OFF status M2019 | Unusable -
Virtual axis No.7 drive clutch ON/
M1996 OFF status M2020 START buffer full
Virtual axis No.7 auxiliary input Virtual axis No.1 speed change in
M1997 shaft clutch ON/OFF status M2021 progress flag
Virtual axis No.8 drive ctutch ON/ Virtual axis No.2 speed change in
M1998 OFF status M2022 progress flag
Virtual axis No.8 auxiliary input Virtual axis No.3 speed change in
M1999 shaft clutch ON/OFF status M2023 progress flag
Virtual axis No.4 speed change in
M2000 PC READY SCPU - PCPU M2024 progress flag PCPU — SCPU
Virtual axis No.1 START accept Virtual axis No.5 speed change in
M2001 flag M2025 progress flag
Virtual axis No.2 START accept Virtual axis No.8 speed change in
M2002 flag M2026 progress flag
Virtual axis No.3 START accept Virtual axis No.7 speed change in
M2003 flag M2027 progress flag .
y Virtual axis No.4 START accept Virtual axis No.8 speed change in
M2004 flag PCPU — SCPU M2028 progress flag
M2005 f\ilir;ual axis No.5 START accept M2029
— Unusable -
M2006 ﬂV;f;ual axis No.6 START accept M2030
Virtual axis No.7 START aceept Synchronous encoder (P1) axis
M2007 flag M2031 present value change In progress PCPU — SCPU
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Table 4.7 Internal Relay List (for A273UHCPU 8-axis Specification) (Continued)

Device No. Signal Name ononal | Device No. Signal Name poignal

Synchronous encoder (P2) axis REAL/VIRTUAL mode switching N

M2032 present value change in progress PCPU — SCPU M2043 request SCPU — PCPU
Synchronous encoder (P3) axis

M2033 present value change in progress M2044 REAL/VIRTUAL mode status

M2034 - REALNVIRTUAL mode switching

M2039 Unusable - M2045 error detection PCPU — SCPU
Speed switching point designa- - Synchronization discrepancy

M2040 tion flag SCPU — PCPU M2046 warning fiag

M2041 System setting error flag PCPU — SCPU M2047 Motion slot error detection flag

M2042 Qgéaxes servo START command SCPU — PCPU

POINTS I

(1) Internal relays for positioning operations are not latched even when with-
in the latch range.
The expression. “M1984 - M2047" is therefore used in this manual when
referring to internal relays for positioning operations in order to indicate
that they are not latched. '

(2) Monitoring of internal relays (for positioning operations) at peripheral de-
vices occurs as follows.

(@) For an IBM PC booted up with SW2SRX-GSV22PE, the internal re-

lays for positioning operations set for the latch range are displayed
as L1984 to L2047.
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m

(3) When A273UHCPU (32-axis specification) is used

The A273UHCPU (32-axis specification) has 8192 (M/LO - M/L8191) internal retay
& latch relay signals. Of these, the M2000 to M23189 signals are used for position-
ing operations, and their applications are shown in Table 4.8 below.

Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification)

Device No. Signal Name onanal | DeviceNo. Signal Name pranm
M2000 | PC READY SCPU—PCPU | M2024 }g’;”a' &xdis No. 24 START accept
M2001 f\lllrtual axis No. 1 START accept M2025 Virtual axis No. 25 START accept
ag flag
M2002 f\{i;tual axis No. 2 START accept M2026 Virtual axis No. 26 START accept
9 flag
M2003 X’n‘tual axis No. 3 START accept M2027 Virtual axis No. 27 START accept
ag flag
M2004 ;f:;ual axis No. 4 START accept M2028 \ﬁflar;ual axis No. 28 START accept PCPU — SCPU
M2005 1\{;rlual axis No. 5 START accept M2029 ;ﬁnual axis No. 29 START accept
g ag
M2006 Virtual axis No. 6 START accept M2030 Virtual axis No. 30 START accept
flag flag
M2007 ﬁVirtuel axis No. 7 START accept M2031 Virtual axis No. 31 START accept
ag flag
M2008 :l/;rtual axis No. 8 START accept M2032 Virtual axis No. 32 START accept
g flag
Virtual axis No. 8 START accept M2033 -
M2009 flag M2039 Unusable -
Virtual axis No. 10 START accept Speed switching point
M2010 fiag M2040 designation flag PCPU — SCPU
M2011 f\ifér;ual exis No. 11 START accept M2041 System setting error flag SCPU — PCPU
M2012 %f;r;ual axis No. 12 START accept PCPU — SCPU M2042 ::!iléaxes servo START command PCPU —» SCPU
Virtual axis No. 13 START accept REALNVIRTUAL mode switching
M2013 fiag M2043 request SCPU — PCPU
M2014 },"a’;“” &ds No. 14 START accept M2044 | REALVIRTUAL mode status
Virtual axis No. 15 START accept REALNVIRTUAL mode switching
M2015 flag M2045 error detection PCPU — SCPU
M2016 Virtual axis No. 16 START accept M2046 Synchronization discrepancy -
flag warning flag
M2017 f\;’;r;ual exis No. 17 START accept M2047 Motion slot error detection flag
Virtual exis No. 18 START accept JOG simuttaneous START
M2018 fiag M2048 command SCPU — PCPU
M2019 ﬂv:;ual exis No. 19 START accept M2049 | All-axes servo START accept flag
- - PCPU — SCPU
M2020 %’a";“a‘ axis No. 20 START accept M2050 | START buffer ful
Virtual axis No. 21 START accept Manual pulse generator No. 1
M2021 flag M2051 enabled flag
Virtual axis No. 22 START accept Manual pulse generator No. 2
M2022 flag M2052 enabled flag SCPU — PCPU
Virtual axis No. 23 START accept Manual pulse generator No. 3
M2023 | gag M2053 | onabled fiag
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Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification) (Continued)

Device No. Signal Name Dlsrlegclzlaclm Device No. Signal Name Dﬁ'g::l’;n
Virtual axis No.22 speed change
M2054 U b M2082 in progress flag
nusable -
Virtual axis No.23 speed change
M2055 M2083 in progress flag
Cam & limit switch output data - Virtual axis No.24 speed change
M2056 batch change request flag SCPU — PCPU M2084 in progress flag
Cam & limit switch output data Virtual axis No.25 speed change
M2057 batch change completed flag PCPU — SCPU M2085 in progress flag
M2058 Cam & limit switch output data M2086 Virtual axis No.26 speed change
batch change error flag in progress flag
Virtual axis No.27 speed change
M2059 ! ’ M2087 in progress flag PCPU — SCPU
nusable -
Virtual axis No.28 speed change
M2060 M2088 in progress flag
Virtual axis No.1 speed change in Virtual axis No.29 speed change
M2061 progress flag M2089 in progress flag
Virtual axis No.2 speed change in Virtual axis No.30 speed change
Mz062 progress flag M2090 in progress flag
Virtual axis No.3 speed change in Virtual axis No.31 speed change
M2063 progress flag M2091 in progress flag
Virtual axis No.4 speed change in Virtual axis No.32 speed change
M2064 progress flag M2092 in progress flag
Virtual axis No.5 speed change in M2093 - _
M2065 progress flag M2100 Unusable
Virtual axis No.6 speed change in Synchronous encoder (P1) axis
M2066 progress flag M2101 present value change in progress
Virtual axis No.7 speed change in Synchronous encoder (P2) axis
M2067 progress flag M2102 present value change in progress
Virtual axis No.8 speed change in Synchronous encoder (P3) axis
M2068 progress flag M2103 present value change in progress
Virtual axis No.9 speed change in Synchronous encoder (P4) axis
M2069 progress flag M2104 present value change in progress
M2070 Virtual axis No.10 speed change M2105 Synchronous encoder (P5) axis
in progress flag present value change in progress
Virtual axis No.11 speed change Synchronous encoder (P6) axis
M2071 in progress flag PCPU - SCPU M2106 present value change in progress PCPU — SCPU
M2072 Virtual axis No.12 speed change M2107 Synchronous encoder (P7) axis
in progress flag present value change in progress
Virtual axis No.13 speed change Synchronous encoder (P8) axis
M2073 in progress flag M2108 present value change in progress
Virtual axis No.14 speed change Synchronous encoder (P9) axis
M2074 in progress flag M2109 present value change in progress
M2075 Virtual axis No.15 speed change M2110 Synchronous encoder (P10) axis
in progress flag present value change in progress
M2076 Virtual axis No.16 speed change M2111 Synchronous encoder (P11) axis
in progress flag present value change in progress
M2077 Virtual axis No.17 speed change M2112 Synchronous encoder (P12) axis
in progress flag present value change in progress
Virtual axis No.18 speed change M2113 -
M2078 | in progress flag M2127 | Unusable -
Virtual axis No.19 speed change Virtual axis No.1 automatic decel-
M2079 in progress flag M2128 eration in progress fiag
Virtual axis No.20 speed change Virtual axis No.2 automatic decel-
M2080 |y progress flag M2129 | oration in progress flag PCPU — SCPU
Virtual axis No.21 speed change Virtual axis No.3 automatic decel-
M2081 in progress flag M2130 eration in progress fiag
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Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification) (Continued)

Device No. Signal Name prnal | Device No. Signal Name pgnal

M2131 Virtual axis No.4 automatic decel- M2159 Virtual axis No.32 automatic de-
eration in progress flag celeration in progress flag
Virtual axis No.5 automatic decel- Virtual axis No.1 drive clutch ON/

M2132 eration in progress flag M2160 OFF status

M2133 Virtual axis No.6 automatic decel- M2161 Virtual axis No.1 auxiliary input
eration in progress flag shaft clutch ON/OFF status
Virtual axis No.7 automatic decel- Virtual axis No.2 drive clutch ON/

M2184 eration in progress flag M2162 OFF status

M2135 Virtual axis No.8 automatic decel- M2163 Virtual axis No.2 auxiliary input
eration in progress flag shaft clutch ONOFF status
Virtual axis No.9 automatic decel- Virtual axis No.3 drive clutch ON/

M2136 eration in progress flag M2164 OFF status

M2137 Virtual axis No.10 automatic de- M2165 Virtuai axis No.3 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.11 automatic de- Virtual axis No.4 drive clutch ON/

M2138 celeration in progress flag M2186 OFF status

M2139 Virtual axis No.12 automatic de- M2167 Virtual axis No.4 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.13 automatic de- Virtual axis No.5 drive clutch ON/

M2140 celeration in progress flag M2168 OFF status

M2141 Virtual axis No.14 automatic de- M2169 Virtual axis No.5 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.15 automatic de- Virtual axis No.6 drive clutch ON/

M2142 celeration in progress flag M2170 OFF status

M2143 Virtual axis No.16 automatic de- M2171 Virtual axis No.6 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.17 automatic de- Virtual axis No.7 drive clutch ON/

M2144 celeration in progress flag M2172 OFF status

PCPU — SCPU - PCPU — SCPU

M2145 Virtual axis No.18 automatic de- M2173 Virtual axis No.7 auxitiary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axds No.19 automatic de- Virtual axis No.8 drive clutch ON/

M2146 celeration in progress flag M2174 OFF status

M2147 Virtual axis No.20 automatic de- M2175 Virtual axts No.8 auxiliary input
celeration in progress flag shatft clutch ON/OFF status
Virtual axis No.21 automatic de- Virtual axis No.9 drive clutch ON/

M2148 celeration in progress flag M2176 OFF status

M2149 Virtual axis No.22 automatic de- M2177 Virtual axis No:9 auxifiary input
celeration in progress fiag shaft clutch ON/OFF status

M2150 Virtual axis No.23 automatic de- M2178 Virtual axis No.10 drive clutch
celeration in progress flag ON/OFF status

M2151 * | Virtual axis No.24 automatic de- M217g | Virtual axis No.10 auxiliary input
celeration in progress flag shaft clutch ON/OFF status

M2152 Virtual axis No.25 automatic de- M2180 Virtual axis No.11 drive clutch
celeration in progress flag ON/OFF status

M2153 Virtual axis No.26 automatic de- M2181 Virtual axis No.11 auxiliary input
celeration in progress flag shatft clutch ON/OFF status

M2154 Virtual axis No.27 automatic de- M2182 Virtual axis No.12 drive clutch
celeration in p8ogress flag ON/OFF status

M2155 Virtual axis No.28 automatic de- M2183 Virtual axis No.12 auxiliary input
celeration in progress flag shaft clutch ON/OFF status

M2156 Virtual axis No.29 automatic de- M2184 Virtual axis No.13 drive clutch
celeration in progress flag ON/OFF status

M2157 Virtual axis No.30 automatic de- M2185 Virtual axis No.13 auxiary input
celeration in progress flag shaft clutch ONJOFF status

M2158 Virtual sxds No.31 automatic de- M2186 Virtual axis No.14-drive clutch
celeration in progress flag ON/OFF status
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Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification) (Continued)

Device No. Signat Name orgnal | DeviceNo, Signal Name opnal

M2187 Virtual axis No.14 auxiliary input M2215 Virtual axis No.28 auxiliary input

shaft clutch ON/OFF status shaft clutch ON/OFF status

Virtual axis No.15 drive clutch Virtual axis No.29 drive clutch
M2188 ON/OFF status M2216 ON/OFF status
M2189 Virtual axis No.15 auxiliary input M2217 Virtual axis No.29 auxiliary input

shaft clutch ON/OFF status shaft clutch ON/OFF status

Virtual axis No.16 drive clutch Virtual axis No.30 drive clutch
M2190 | ON/OFF status M2218 | ON/OFF status

Virtual axis No.16 auxiliary input Virtual axis No.30 auxiliary input
M2191 | shaft clutch ON/OFF status M2219 | shaft clutch ON/OFF status PCPU — SCPU

Virtual axis No.17 drive clutch Virtual axis No.31 drive clutch
M2192 | ON/OFF status M2220 | ON/OFF status
M2193 Virtual axis No.17 auxiliary input M2221 Virtual axis No.31 auxiliary input

shaft clutch ON/OFF status shaft clutch ON/OFF status

Virtual axis No.18 drive clutch Virtual axis No.32 drive clutch
M2194 ON/OFF status M2222 ON/OFF status

Virtual axis No.18 auxiliary input Virtual axis No.32 auxiliary input
M2195 shaft clutch ON/OFF status M2223 shaft clutch ON/OFF status

Virtual axis No.19 drive clutch M2224 -
M2196 | ON/OFF status M223g | Unusable -

Virtual axis No.19 auxiliary input Virtual axis No.1 speed change
M2197 shaft clutch ON/OFF status M2240 “0” accept flag

Virtual axis No.20 drive clutch Virtual axis No.2 speed change
M2198 ON/OFF status M2241 “0" accept flag

Virtual axis No.20 auxiliary input Virtual axis No.3 speed change
M2199 shaft clutch ON/OFF status M2242 “0” accept flag

Virtual axis No.21 drive clutch Virtual axis No.4 speed change
M2200 | ON/OFF status M2243 | uor accapt flag

Virtual axis No.21 auxiliary input PCPU ~ SCPU Virtual axis No.5 speed change

irtu { . .

M2201 shaft clutch ON/OFF status M2244 “0" accept flag

Virtual axis No.22 drive clutch Virtual axis No.6 speed change
M2202 ON/OFF status M2245 “0” accept flag

Virtual axis No.22 auxiliary input Virtual axis No.7 speed change
M2203 | ghaft clutch ON/OFF status M2246 | «7 accept flag

Virtual axis No.23 drive clutch Virtual axis No.8 speed change
M2204 ON/OFF status M2247 “0” accept flag

Virtual axis No.23 auxiliary input Virtual axis No.9 speed change
M2205 | shaft clutch ON/OFF status M2248 | vy accept flag BCPU - SCPU
M2206 Virtual axis No.24 drive clutch M2249 Virtual axis No.10 speed change -

ON/OFF status “0” accept flag

Virtual axis No.24 auxiliary input Vintual axis No.11 speed change
M2207 | shaft clutch ON/OFF status M2250 | «3 accept flag

Virtual axis No.25 drive clutch Virtual axis No.12 speed change
M2208 ON/OFF status M2251 “0” accept flag

Virtual axis No.25 auxiliary input Virtual axis No.13 speed change
M2208 shaft clutch ON/OFF status M2252 “0” accept flag

Virtual axis No.26 drive clutch Virtual axis No.14 speed change
M2210 ON/OFF status : M2253 “0" accept flag
M2211 Virtual axis No.26 auxliary input M2254 Virtual axis No.15 speed change

shaft clutch ON/OFF status “0” accept flag

Virtual axis No.27 drive clutch Virtual axis No.16 speed change
M2212 ON/OFF status M2255 “0" accept flag

Virtual axis No.27 auxiliary input Virtual axis No.17 speed change
M2213 shaft clutch ONAOFF status M2256 “0" accept flag

Virtual axis No.28 drive clutch Virtual axis No.18 speed change
M2214 ON/OFF status M2257 “0” accept flag
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Table 4.8 Internal Relay List {for A273UHCPU 32-axis Specification) (Continued)

Device No. Signal Name oognal | pevice No. Signal Name opgnal
Virtual axis No. 19 speed change Virtual axis No. 27 speed change
M2258 “0” accept flag M2266 “0” accept flag
Virtual axis No. 20 speed change Virtual axis No. 28 speed change
M2259 “0" accept flag M2267 “0" accept flag
Virtual axis No. 21 speed change Virtual axis No. 29-speed change
M2260 “0” accept flag M2268 “0" accept flag PCPU — SCPU
M2261 Virtual axis No. 22 speed change M2269 Virtual axis No. 30 speed change
“0” accept flag PCPU —» SCPU “0" accept flag
M2262 Virtual axis No. 23 speed change M2270 Virtual axis No. 31 speed change
“0" accept flag “0" accept fiag
Virtual axis No. 24 speed change Virtual axis No. 32 speed change
M2263 “0” accept flag M2271 “0" accept flag
Virtual axis No. 25 speed change M2272 -
M2264 | «0" accept flag M231g | Unusable -
Virtual axis No. 26 speed change
M2265 “0 accept flag

POINTS

(1) Internal relays for positioning operations are not latched even when with-
in the latch range.
The expression “M2000 - M2319” is therefore used in this manual when
referring to internal relays for positioning operations in order to indicate
that they are not latched. '

(2) Monitoring of internal relays (for positioning operations) at peripheral de-
vices occurs as follows.

(a) For an IBM PC booted up with SW28RX-GSV22PE, the internal re-

lays for positioning operations set for the latch range are displayed
as L2000 to 1L.2319.
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421 PCREADYflag(M2000)........ccovvivnvnnnnerrnannnnannns Signal sent from SCPU to PCPU

(1) This signal notifies the PCPU that SCPU operation is normal. It is switched ON

@)

and OFF by the sequence program.

(@) When M2000 is ON, positioning or home position return functions can be
executed by the servo program specified by the sequence program, and JOG
operations can be executed by the sequence program.

(b) When M2000 is OFF, and when a TEST mode has been established (“M9075"
TEST mode in progress flag is ON)* from a peripheral device, the functions
described at item (a) above will be inoperative even if M2000 is switched 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.

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

(@) Processing details
1) The servo parameters are transferred to the servo amblifier.
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.
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.

A o
Start of positioning Deceleration to stop
\/ B
| —
ON
)
PC ready flag _OFF | ¥
(M2000) ON A
PCPU READY-com-
pleted flag OFF
(M9074) The PCPU READY-completed flag
(M9074) does not come ON because
al deceleration is in progress.
T__ Servo parameters set in the servo amplifiers
Clearance of M codes

*  For details regarding the “TEST mode in progress flag” and the “PCPU READY-completed flag”,
see Section 4.3,
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(4) When M2000 turns OFF, the following processing is executed.

(8) Processing details
1) The PCPU READY flag (M9074) is turned OFF.

2) Operating axes are decelerated to a stop.

[ POINT |

The PC READY flag (M2000) switches OFF when a servo system CPU “STOP”
status exists. When the RUN status is resumed, the status which existed prior
to the STOP will be re-established.

ON
o] L
M2000 —2 4 ——E\

RUN — STOP switching STOP — RUN switching

4.2.2 Virtual servomotor START accept flags (M2001 - M2004/M2001 - M2008/M2001 - M2032)

............................................................. Signals from PCPU to SCPU

(1) The START accept flag switches ON when the sequence program’s positioning
START instruction (DSFRP/SVST)*2 is executed, and should be used for DSFRP/
SVST enabled/disabled interlock purposes.

r — [Ex] When A273UHCPU (8-axis Specification) isUsed --———-—————-—-- |
: When requesting servo program execution for positioning at axes 1 and 3, the

!
|
I following START accept flags are used. |
DSFRP instruction execution request :

K7 DSFRP instruction execution enabled/ ,
i

|

|

|

!

|

|

: M20Q1 MfC 3 disabled determination

| i—% + [DSFRP I D13 KI
|

I

Axis No.t START  Axie No.3 START
accept flag accept flag
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(2) START accept flag ON/OFF processing occurs as shown below.

(a) When the sequence program’s DSFRP/SVST instruction is executed, the
START accept flag for the axis specified by the DSFRP/SVST instruction
switches ON. The START accept flag switches OFF when positioning is com-
pleted. The START accept flag also switches OFF if positioning is stopped
before completion.

[ When positioning is compteted normally | [ When positioning is stopped before completion |
Y

3 v N
v Dwell time \\
¢ \\
>t > t

1 >
o /‘ I\_ o | In-progress
Positioning compieted | 1 Positioning START | STOP
DSFRP/SVST ] DSFRP/SVST | ! completed
instruction T instruction T T
! ON |
T
!
START
START accept t e
accept flag fag OFF I !
I
“Positioning “Positioni I '
completed™1 & QFF ll

< ] cpmpieted‘ |
signal | | signal {ON i
“Positioni
STAH!?mng OFF I “Positioning OFF
. START

completed™1
signal completed” signal

(1) *1: For details regarding the “positioning START completed™ and “positioning completed”
signals, see Section 8.5.1.

" (2) *2: For details regarding the DSFRP/SVST instructions, refer to section 5.2 of the Motion
Controller (SV13/22) Programming Manual (REAL Mode).

(a) When executing positioning by switching the JOG instruction*1 ON, the START accept
flag will switch OFF when positioning is stopped by a JOG instruction OFF.

(b) The START accept flag is ON when the manual pulse generator is enabled (M2012/M2012
- M2014/M2051 - M2053: ON), and is OFF when the manual pulse generator is disabled
(M2012/M2012 - M2014/M2051 - M2053: OFF).

(c) The START accept fiag is ON during a present value change being executed by a se-
quence program DSFLP/SVST instruction. The START accept flag will switch OFF when
the present value change is completed.

!DSFLP{SVST
instruction t ON OFF at present value change
OFF [ completion
START accept flag | g:ocesesen;ixglue changel s

| POINTS |

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

(1) If a start accept flag that is ON is switched OFF with the sequence pro-
gram or a peripheral device, no error will occur but the positioning opera-
tion will not be reliable.

(2) If a start accept flag that is OFF is switched ON with the sequence pro-
gram or a peripheral device, no error will occur at that time, but the next
time an attempt is made to start the axis a start accept flag ON error will
occur and the axis will not start.
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(3) When M2000 is OFF, execution of a DSFRP/SVST instruction *2 causes
the start accept flag to come ON; the flag goes OFF when M2000 comes
ON.

OFF

PC READY (M2000)

DSFRP/SVST instruction NI
N

TIRCe
]

START accept flag OFF

| REMARKS

(1) *1: For details regarding JOG operation commands, see Section 6.3.1.

(2) *2: For details regarding DSFRP/SVST instructions, refer to the Motion Controller (SV13/22)
Programming Manual (REAL Mode) and see Section 5.2.
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4.2.3 All-Axes servo START accept flag (M2009/M2009/M2049) .... Signal sent from PCPU to SCPU

The all-axes servo START flag indicates that servo operation is possible.

~ON....... Servo is operative,
~OFF ...... Servo is inoperative.
ON

All-axes servo START OFF
accept flag
ON

All-axes servo START Oﬁf
command

/

Servo ON

4.2.4 Manual pulse generator enabled flag (M2012/M2012 - M2014/M2051 - M2053)
............................ Signal sent from SCPU to PCPU

The manual pulse generator flag designates the enabled/disabled status for positioning
executed by pulse inputs from manual pulse generators connected to the A171SENC
PULSER *1 /A273EX P1 - P3 *2.

«ON ....... Positioning control by manual pulse generator inputs is enabled.

«OFF ...... Paositioning control by manual pulse generator inputs is disabled
(inputs are ignored).

42,5 JOG simuitaneous START command (M2015M2015/M2048)
............................ Signal sent from SCPU to PCPU

(1) When M2015 switches ON, a JOG simultaneous START will occur at the JOG
execution axis (axes 1 - 4/axes 1 - 8/axes 1 - 32) designated at the JOG Simulta-
neous START Axis Area (D1015).

(2) When M2015 switches OFF, the JOG axis motion will decelerate and stop.

REMARKS

(1) *1: For details regarding the A171SENC PULSER (connector), refer to the Motion Controller
(A171SCPU) User's Manual.

(2) *2: For details regarding the A273EX P1 - P3 (connector), refer to the Motion Controller
(A273UHCPU) User's Manual.
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4.2.6 Cam data & limit switch output data batch change request flag (Nona/M2016/M20656)

(1)

(2)

)

............................. Signal sent from SCPU to PCPU

No cam data & limit switch output data batch change request flag setting is possible
when the A171SCPU is used.

The cam data & limit switch output data batch change request flag is used to re-
place existing cam data and limit switch output data with other cam data and limit
switch output data when the power is switched ON, or when a servo system CPU
reset occurs. (Cam data and limit switch output data changes can be executed
in either the REAL or VIRTUAL mode.)

(a) When M2016 is switched from OFF to ON, the cam data and limit switch out-
put data (cam shaft present value in 1 revolution mode limit switch output data)
will be input to the PCPU.

Cam data input processing begins at the M2016 signal's leading edge (OFF
— ON), and will continue even Iif the M2016 signal is switched OFF before

completion.

(b) Execute areset when cam data and limit switch output data input is completed
normally, or when an error is detected.
1) Normal completion .... M2017 is ON
2) Errordetected ........ M2018 is ON

For details regarding cam data and limit switch output data changes, see Sections
8.4.6and8.4.7.

4.2.7 Cam data & limit switch output data batch change completion flag (None/M2017/M2057)

(1)-

(2)

@)

............................. Signal sent from PCPU to SCPU

No cam data & limit switch output data batch change completion flag setting is pos-
sible when the A171SCPU is used.

This flag indicates that the cam data and limit switch output data change has been
completed normally.

(a) The fiag is ON when the data change has been completed normally.
(b) M2017 switches OFF when M2016 is switched OFF.

Switching from the REAL mode to the VIRTUAL mode is impossible while cam data
and limit switch output data are being input.

M2016 should be used as a VIRTUAL mode switching interlock function.
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4.2.8 Cam data & limit switch output data batch change error flag (None/M2018/M2058)
C eiiisresssesssserrirarrsnanaa Signal sent from PCPU to SCPU

(1) No cam data & limit switch output data batch change error flag setting is possible
when the A171SCPU is used.

(2) The cam data & limit switch output data batch change error flag indicates whether
an error has occurred during the data change operation.

(a) The flag is OFF when no error has occurred during the batch change opera-
tion.

(b) The flagis ON when anerror has occurred during the batch change operation.

(3) M2018 switches OFF when M2016 is switched OFF.
4.2.9 START buffer full (M2020/M2020/M2050) ............cc0uure Signal sent from PCPU to SCPU

(1) This signal switches ON when the PCPU fails to process the specified data within
15 seconds following a positioning START (DSFRP/SVST) instruction or a control
change (DSFLP/CHGA/CHGYV) instruction from the sequence program.

(2) An M2020 reset must be executed from the sequence program.

4.2,10 Speed change in progress flag (M2021 - M2024/M2021 - M2028/M2061 - M2092)
............................. Signal sent from PCPU to SCPU

This flag switches ON when a speed change (designated by a control change (DSFLP/
CHGV) instruction at the sequence program) is in progress. This flag should be used
for speed change program interlock purposes.

Speed change command —QFE | | I
(‘ Delay due to sequence program

DSFLP/CHGYV instruction

ON

Speed change in OFF ’
progress fiag i Speed change

Set speed ----- B \[:_:L _____ ~ / Speed after speed change
[ ==

[

Speed change completed
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4.2.11 Synchronous encoder present value change in progress fiag
(M2031/M2031 - M2033/M2101-M2112) ...........c0ceeennn Signal sent from PCPU to SCPU

This flag switches ON while a synchronous encoder present value change (designated
by a control change (DSFLP/CHGYV) instruction at the sequence program) is in prog-
ress.

This flag should be used for synchronous encoder present value change program inter-
lock purposes.

ON

OFF

Present value change
command

DSFLP/CHGA ﬂ
Instruction

ON

Synchronous
encoder present OFF
value change in
progress fiag Present value
I change processing

4.2,12 Speed switching point designation flag (M2040) ............ Signal sent from SCPU to PCPU

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 M2040 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.

t
i
|
/_——/_\ |
1 t
: -t ! -t
| .
1
I

Pass points in Pass points in constant
constant speed control speed control (here, a
(here, a speed change l Fl l R speed change is J Fl 1 P2 | B3 ] B
is designated at P3) [ I designated at P3) | |

| | o . '
Speed switching point  OFF : |____Speed switching point OEE L1,
designator flag ' ' designator flag ' |

| i
DSFRP/SVST ! —— DSFRP/SVST ' ‘
instruction ON i | instruction ON i i
Start accept flag OFF ‘— Start accept flag sl L

(2) After completion of start accept processing, the speed switching point designation
flag can be turned OFF at any time.
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4.2.13 System settingerror flag(M2041) ..........oiivieiininanss 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
e OFF ...... Normal

(1} When using the A273UHCPU (8 or 32 axis specification), the causes of errors
which occur are indicated by LEDs on the front of the CPU.

When using the A171SCPU, the ERROR LED on the front of the CPU will switch
ON when an error occurs. Moreover, a log of errors which have occurred can be
referred to at a peripheral device (device running SW2SRX-GSV22PE).

(2) Positioning cannot be started when M2041 is ON. To start the positioning opera-
tion, eliminate the error cause, and either switch the power back ON or execute a
servo system CPU reset.

A slot designated as "not used” at the system setting data will be regarded as “not used” even if
loaded with a module.

4.2.14 All-axes servo START command (M2042) .......... teeresens Signai sent from SCPU to PCPU

This signal is used to enable servo operation.

Servo operation ENABLED ... When M2042 is switched ON, the servo OFF
signal (YnF) is OFF, and there are no active
Servo errors.

Servo operation DISABLED ... When 2042 switches ON, the servo OFF signal
(YnF) is ON, or a servo error is detected.

ON
All-axes servo OFF
START command )
ON
All-axes servo QFF, \
START accept flag
Servo ON —_— R

POINT I

Once M2042 is switched ON, it will not switch OFF even if the CPU is stopped.
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4.2.15 REALNIRTUAL mede switching request flag (M2043) ....... Signal sent from SCPU to PCPU
This flag is used for switching between the REAL and VIRTUAL modes.

(1) To switch from the REAL to the VIRTUAL mode, turn M2043 ON after the M9074
PCPU READY flag comes ON.

» An error check occurs when M2043 is switched from OFF to ON.
If no error is detected, switching to the VIRTUAL mode occurs, and the M2044
REALNVIRTUAL Mode Determination flag switches ON.

« Ifan error is detected, switching to the VIRTUAL mode will not occur. Inthis case,
the M2045 REALNVIRTUAL Mode Switching Error flag will switch ON, and the
error code will be stored at the D9195/D9195/D3183 error code storage error.

{2) To switch from the VIRTUAL to the REAL mode, turn M2043 OFF.
« If an “all-axes stopped” status exists at the virtual servomotors, switching to the

REAL mode will occur, and M2044 wili go OFF.

» Switching to the REAL mode will not occur if any of the virtual servomotor axes
are in motion. In this case, M2045 will switch ON, and an error code will be stored
at the D9195/D9195/D9193 error code storage error.

(3) For details regarding the procedure for switching between the REAL and VIRTUAL
modes, see Chapter 9.

4.2.16 REAL/VIRTUAL mode status flag (M2044) .................. Signal sent from PCPU to SCPU
This flag verifies that switching between the REAL and VIRTUAL modes is completed,

and verifies the present mode.

» OFF when the REAL mode is in effect, and switching from the VIRTUAL to REAL
mode is completed.

+ ON when switching from REAL to VIRTUAL mode is completed.
This flag should be used as an interlock function when executing a servo program
START or a control change (speed change, present value change).

4.2.17 REALNIRTUAL mode switching error detection flag (M2045)
............................ Signal sent from PCPU to SCPU

This flag indicates whether or not an error was detected when switching between the
REAL and VIRTUAL modes.

s Remains OFF if no error was detected at mode switching.

» Switches ON if an error was detected at mode switching.

In this case, the error code will be stored at D9195/D9195/D9183.
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4.2.18 Synchronization discrepancy warning flag (M2046) ......... Signal sent from PCPU to SCPU

(1)

(@)

(3)

This signal switches ON in the VIRTUAL mode when a discrepancy occurs be-
tween the drive module and output module synchronized positions.

This signal status determines whether or not drive module operation can be re-
sumed after it has stopped.

e M2046 ON ..... Continued operation disabled

* M2046 OFF .. .. Continued operation enabled

The synchronization discrepancy warning flag will switch ON when the following
conditions occur.

e When operation is stopped by an external emergency stop (EMG) command.
* When a servo error occurs at the output module.

When the synchronization discrepancy warning flag switches ON, operation can
be resumed by the following procedure.

(a) Return to the REAL mode and eliminate the error cause.

(b) Synchronize the axes.

(c) Switch the synchronization discrepancy warning flag (M2046) OFF.

(d) Switch to the VIRTUAL mode.

(e) Resume operation.
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4.2.19 Motion siot module error detection flag (M2047) ............ Signal sent from PCPU to SCPU

. This flag indicates whether the status of modules mounted at the base unit and exten-
sion base units is normal or abnormal.

¢eON....... Status of mounted module is abnormal

e OFF ...... Status of mounted module is normal

Module information is checked for errors both when the power is switched ON and after
the power has been switched ON.

(1) When A171SCPU is used

(a) When M2047 switches ON, the A171SCPU “ERROR" LED switches ON.

(b) Required processing when an error is detected (axis STOP, servo OFF, etc.)
should be conducted at the sequence program.

(2) When A273UHCPU (8/32-axis specification) is used

(a) When M2047 switches ON, the following message is displayed at the
A273UHCPU's LED display area.

SLO0 UNIT ERROR

1/0 slot No. (0 - 7)

Basic unit No.

" 0: Base unit

1: Motion extension base unit
(1st extension stage)

2: Motion extension base unit

(2nd extension stage) Displayed only when
3: Motion extension base unit % A273UHCPU (32-axis
(3rd extension stage) specification) is used.

4: Motion extension base unit
(4th extension stage)

(b) Required processing when an error is detected (axis STOP, servo OFF, etc.)
should be conducted at the sequence program.

POINT

Positioning control will continue even if an error is detected at an optional slot.
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4.2.20 Automatic deceleration in progress flag (M2128 - M2159):
When A273UHCPU 32-axis specificationisused ............ Signal sent from PCPU to SCPU

This signal is ON when automatic deceleration processing occurs in virtual servomotor
axis positioning or position follow-up control operations.

(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 in progress flag will not switch ON under the following
conditions:
s When deceleration is caused by switching the JOG signal OFF.
¢ During manual pulse generator operation.

+ When deceleration occurs before operation is completed due to a STOP com-
mand or a STOP cause.

« When the travel value is “0”.

N\

T
'
]
]
'

-———

Automatic deceleration ON |

1
in progress flag _Y OFF U

(4) The “automatic deceleration in progress flags” are shown below.

Axis No. | 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 1 M2138 19 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
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4.2.21 Speed change “0” accept flag (M2240 - M2171): When A273UHCPU 32-axis specification is used
............................ Signal sent from PCPU to SCPU

(1) This signalis ON while a speed change to “0” request is being accepted for a virtual
servomotor axis.

(2) This signal switches ON when a request for a speed change to speed “0” is ac-
cepted while axis motion is in progress. It switches OFF if a subsequent request
is accepted for a speed change to a speed other than “0”, or at the completion of
a stop caused by a stop cause.

Deceleration to a stop on acceptance of

speed “0” speed change request
LSp eed change 0 l Positioning will be resumed in response
V1 to a speed change to a speed other than
lol
V .

Speed V2
changeV2 | / "\

>t

T
|
(
!
1 %
|
|
|
|
|
1
i

| T

Start accept flag —} ON

“Accepting speed OFF
change [0]” flag _—
A

b
|
]
!
!
|
I
T Al
| i
[ (
1 L
| |
) (
| )
| |

Positioning
completed

(3) The speed change “0” accept flags are tabled below.

Axis No. | Device No. | Axis No. | Device No. | Axis No. | Device No. | Axis No. | Device No.
1 M2240 9 M2248 17 M22568 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 M2245 14 M2253 22 M2261 30 M2269
7 M2246 15 M2254 23 M2262 31 M2270
8 M2247 16 M2255 24 M2263 32 M2271

POINTS

(1) A START accept flag (M2001 - M2032) ON status when positioning is
stopped indicates that a request for a speed change to speed “0” has
been accepted. Verify this by checking the “speed change “0” accept
flag” status.

(2) During interpolation operations, the “speed change “0” accept flag” is
designated for the interpolation axes.

(3) Arequest for a speed change to speed “0” will be invalid under the foliow-
ing conditions:
~ After deceleration caused by a JOG OFF.

« During manual pulse generator operation.
~ After an automatic deceleration START during positioning.
« After deceleration due to a stop cause.
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(4) If another speed change request designating a speed other than “0” occurs during
a deceleration and stop due to a speed change request for speed “0”, the “speed
change “0” accept flag” will switch OFF.

| Speed change “0” |
V1
Vv / " [ Speed change V2 |
// : \ V2
/ | \
/ I \
// : j \\
T T »
|
J
|
Start accept ! *
flag , ON
“Accepting OFF ? Y
speed change — e e e - —=
[0]" flag

(5) f a stop cause occurs after a speed change request for speed “0” has been ac-
cepted, the “speed change “0" accept flag” will switch OFF.

| Speed change “0” |

\\ Stop cause

Start accept }

flag . ON

“Accepting r +
speed change OFF

[0 flag

(6) If a speed change request for speed “0" occurs after automatic deceleration has
been started, the “speed change “0” accept flag” will not switch ON.

Start of automatic deceleration

/ \ | Speed change “0" |

(I
RN
T >t
|
l
Start accept } | L
flag |
“Accepting ‘
speed change (OFF)
(o) fiag
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(7) During position follow-up control, the “speed change “0” accept flag” will switch ON
even if a speed change to “0” request-occurs after automatic deceleration to the

command address has started.

Command address P1 Start of automatic deceleration
T V1 J [ Speed change “0” | [ Speed change V2 |
v .
! \ Command Ve
! ¥ address P2 y
/ \ / N
; P v, P2
| Y / | / \ /} ‘
|
|
N K
Start accept !
flag ON |
“Accepting OFF 4 t
speed change - e e
[0)" flag

During position follow-up control, positioning will not be started while the “speed change “0” accept
flag” is ON, even if the command address is changed.
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. - ]
4.3 Special Relays (SP, M)

The servo system CPU has 256 special relay points from M8000 to M9255,

Of these, the 7 points from M8073 to M9079 are used for positioning control, and their
applications are indicated in Table 4.9.

Table 4.9 Special Relay List

Mode Used
Signal Name Device No. | REAL [ VIRTUAL | Signal Direction
Mode Mode
WDT error flag M9073
PCPU READY flag M9074
TEST mode ON flag M9075
External emergency stop input flag M9076 @] O PCPU — SCPU
Manual pulse generator axis setting error flag MeQ77
TEST mode request flag M9078
Servo program setting error flag M9079
[O): Used
431 WDTerrorflag(M9073) .......ccoivrivinnevrernrennnennnans Signal sent from PCPU to SCPU

This flag switches 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 of the driven axes.

if the WDT error flag switches ON, press the servo system CPU's [RESET] key to
execute a reset.

if M9073 remains ON after a reset occurs, there is a PCPU malfunction. The error
cause is stored in the “PCPU error cause (D9184)" storage area (see Section 4.5.2).

432 PCPUREADYflag(M9074) .........ioiiiieriritinrennnnnns Signal sent from PCPU to SCPU

This flag is used to determine (at the sequence program) if the PCPU is normal or abnor-
mali.

(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 de-
tected the PCPU READY-completed flag comes ON.

The servo parameters are written to the servo amplifiers and the M codes are
cleared.

(2) The PCPU READY flag switches OFF when the PC READY (M2000) signal

switches OFF.

PC READY t

(M2000) i f

zg’oL;SEADY | Servo parameters are written
' c& to the servo amplifier, and M-
o codes are cleared.
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433 TESTmodeONflag(M9075) .....cccvvrrreriiinninenannnnens Signal sent from PCPU fe SCPU

{1) This flag status indicates whether a TEST mode established from a peripheral de-
vice is currently in effect. it can be used as an interlock function when starting the
servo program by a sequence program DSFRP/SVST instruction *1.

~OFF ...... TEST mode is not in effect.
SsON....... TEST mode is in effect.

(2) Ifthe TEST mode is not established in response to a TEST mode request from a
peripheral device, the “TEST mode request error flag (M9078)” will switch ON.

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

This flag status indicates whether the external emergency stop input to the power mod-
ule’s EMG terminal is ON or OFF. _

~OFF ...... External emergency stop input is ON,
«ON....... External emergency stop input is OFF.

4.3.5 Manual Pulse Generator Axis Setting Error Flag (M3077) .... Signal sent from PCPU to SCPU

(1) This flag indicates whether the setting designated at the manual pulse generator
(P1, P1 - P3) axis setting register (D1012 - D1014)*2 is normal or abnormal.

~OFF ...... All D1012 - D1014 settings are normal.
sON....... At least one D1012 - D1014 setting is abnormal.

(2) When Mg077 switches ON, the error content is stored at the manual pulse genera-
tor axis setting error register (D9187).

4.3.6 TEST Mode Request Error Flag (M9078) ................. ... Signal sent from PCPU to SCPU

(1) This flag switches ON if the TEST mode is not established in response to a TEST
mode request from a peripheral device.

(2) When M8078 switches ON, the error content is stored at the manual pulse genera-
tor axis setting error register (D9188).



4. SERVO SYSTEM CPU DEVICES

4.3.7 Servo Program Setting Error Flag (M9079) ................. Signal sentfrom PCPU to SCPU
This flag status indicates whether the positioning data at the servo program designated
by the DSFRP/SVST instruction *1 is normal or abnormal.
~OFF ...... Normal
«ON ....... Abnormal

The content of a servo program error is stored at D9189 and D9190.

[REMARKS]

*1: For details regarding the DSFRP/SVST instruction, see Section 5.2 of the Motion Controller
(SV13/22) Programming Manual (REAL Mode).

*2: For details regarding the manual pulse generator axis setting register, see Section 6.3.2 of this
manual.
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4.4 DataRegisters

‘The A171SCPU has 1024 (DO - D1023) data register points, and the A273UHCPU
(8/32-axis specification) has 8192 (DO - D8191) data register points. Of these data reg-
isters, the ones shown below are used for positioning control.

¢ ALA171SCPU ...t D670 - D1023

+ At A273UHCPU (8-axis specification) ...... D670 - D1023

o At A273UHCPU (32-axis specification) ... . .. D0 - D1559

This section discusses the “limit switch output disable setting” register.

For details regarding drive module data registers, see Section 6.3.2. For details regard-

ing output module data registers, see Section 8.5.2.

4.4.1 Limit switch output disable setting register (D1008 - D1009/D1008 - D1011/D760 - D775)
.............................. Data sent from SCPU to PCPU

This register is used to disable (in 1-point units) external output of limit switch outputs.
Limit switch output is disabled by setting its corresponding bit to “1” (external output
OFF).

(1) When A171SCPU is used

55 614 B3 biz B b0 B9 B8 57 % B B 5 52 B ®
D1008 I LYOF | LYOElLYOD IlYOCJT.YOﬂLYOAiLYOQ ‘ Lyos I Lyo? I LY08 I LYOSILY04] LY03 | LY02 | LY01 ILYOO‘

j¢——————————— For axis 2 it Foraxis1 — |

D1009 l LY1F l LY{E | LY1D | LY1C l LY18 ] LY1A | LY19 I Lvuq LY17T LY16] LY15] LY14 [ma l Ly12 l LY 11 I LY1q

je—— Foraxis 4 >l Foraxis 3 ——————»

(1) Each bit setting is designated as “1” or “0”,

1: Disable...Limit switch output remains OFF.

0: Enable....Limit switch output tums ON and OFF in accordance with the set data.
(2) The "LY” of LYOO - LY1F indicates the limit switch output.

(2) When A273UHCPU (8-axis specification) is used

B5 614 B3 Biz B b0 B B 57 B B B B btz b &
D1008 i LYOFILYOE!LYODILYOC‘LYOBILYOAI LY09 | LYo8 | LY0? | LYo8 | LYOSTLYM l LY03 | LYo2 | LY01J LYOO}

}¢———————  For axis 2 an For axis 1 ————————————»|

D1009 | LY1F I LY1E | LY1DTLY1CTLY1B [LYMJ LY19lLY18LLY17l LY16J LY15] Ly14 ] LY13FLY12 l LY11 ‘ LY10 I

je——— Foraxis4 L Foraxis8 —

D1010 [LYZF | LYZET LYzDTLYch vaaJ LY2A | LY29 | Ly28 I Ly27 I LY26 | LY25 I LY24] LY23 l Ly22 rLY21J vaﬂ

j¢———————— For axis 6 > For axis 5 ———————»

D1011 I LY3F l LY3E | LY3D | Lyac | LY3B | LY3A| LY39 I LY38 | LY37 l LY38 | LY35 EY34 l LY33 l LY32 | LY31 ] LYso]

j¢———————— Foraxis 8 >l Foraxis 7 ———————»f

(1) Each bit setting is designated as “1” or “0".

1: Disable...Limit switch output remains OFF.

0: Enable....Limit switch output tums ON and OFF in accordance with the set data.
(2) The “LY” of LYOO - LY3F Indicates the limit switch output.
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- - ]

(3) When A273UHCPU (32-axis specification) is used

bi5 b14 b13 b12 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
D760 [ LYOFI LYOE l LYoD [ LYOCJ LYOB] LYOA fLYOQ“ LY08 l LYQ7 l LYos t LY05 l LY04 l Lyo3 l LYOZTLYO1 LLYO(j

j¢——+——— Foraxis 2 Pt Foraxis 1 ———»

D761 IT..Y1F i LY1E ! LY1D l Ly1C ( LY1B ‘ LY1ALLY19] LY18J LY17\| LY16 rLY15—[ Ly14 I LY13 \ Ly12 TLYH ‘ LY10 ‘

j¢—————  Foraxis 4 >« Foraxis3 ——

D762 I LY2F l LY2E J LYZDILYZC {LYZB I LYZAi LY2ﬂ LYZSJ Ly27 I Ly26 I LY25 ] Ly24 { LY231 Ly22 1 LY211 LYZO-I

j¢——————— Foraxis 6 i Foraxis5 ——

D763 ’ LY3F ' LY3E ’ LY3D I LY3C } LY3B l LYSAJ LY39 l LY381LY37 ) LY36 I LY35 l LY34 l LY33 ! Ly32 LY31—‘ LY30 J

j¢———— — For axis 8 > Foraxis7 —— 4

A

D764 LLY4F l LY4E} LY4D y Lyac I LY4B{LY4A LLY49 l LY48J Ly47 ' Ly46 I LY4ﬂ LY44ILY43 ] Ly42 l LY41 l LY40 }

f¢——————— For axis 10 Foraxis 9 ——————

D765 I LYSF (LYSE \ LYSDJ LYsC [LYSB [ LY5A ‘ LYs9 [LYSB l LY57T LYSGJ LY55 l LY54 l LY53 { Lys2 [ LY51—[ LY50 ’

f¢——————— Foraxis 12 > Foraxis 11 ————»

A

D766 LLY6F TLYGE [ LyeD ’ LyeC l LyeB l LY6A ’ LY69 l Lyes LLY67 ‘ LYGGl LY65 [ LY64 ( Lye3 [ Lye2 lLY61 [LYGO }

A 4
A

j¢———— Foraxis 14 Foraxis 18 —

D767 l LY7F

LY7E] LY70D TLY7C l LY7BlLY7A LLY?QJ LY78 l LY77TLY76 I LY75 I LY74 M_Y73 J Ly72 J Ly71 ‘ LY70 ]

j¢«—————— For axis 16 i€ Foraxis 15 ——————»4

D768 [LYBF FLYSE t_YBDJ LysC l LysB ’ LYSA\I LY89 l LY88LLY87J Lyss I LY85 ]7LY84 l LYBSTLYSZ I LY81TLY80}

j¢—————— For axis 18 e For axis 17

D769 [ LYQFJ LY9E1 LyeD l LysC ] LYQBl LY9A I LY99 l Lyos ] LY97J LY96] LY95 l LYs4 I LYQSJ Lys2 LLY91 I Lyso }

j€¢~——————— For axis 20 > For axis 19

D770 l LYAF l LYAE ] LYAD I LYAC ] LYABJ LYAA] LYAS l LYA8 l LYA? ‘ LYAS l LYAS ] LYA4W LYAGTLYAZ LYA1 I LYAQ '

j¢————————  For axis 22 i For axis 21

D771 I LYBF l LYBE 'LYBD l LyBC [LYBB IT.YBA} LYBs [ LYB8 [ LYB7 ‘ LYBe ] LYBSJ LYB4 ’ LYB3 [ LyB2 l LYB1 TLYBO—I

l¢«————  For axis 24 an Foraxis 23 —

D772 { LYCF [ LYCETLYCD [ chcj LYCBJ LYCA ] LYCO ] LYCBJLYC7 J LYC6 ] LYCs [ LYCﬂ LYC3J Lycz LLYC1 1 cho]

j€¢——————— For axis 26 o Foraxis 25 ———— 4

D773 (LYDF LLYDEJ LYDD l LYDC l LybDB l LYDAl LYDQJ LYD8 ‘ LYD7 ’ LYDé [ LYDS l LYD4TLYD3J LYD2 l LYD1 I LYDO l

f¢————————— For axis 28 > For axis 27 —

D774 F_YEF LLYEE ’ LYED ' LYECJ LYEB , LYEA [ LYES l LYEBlLYE7i LYE6 ]VLYESJ LYE4 I LYE3 l LYE2{LYE1 ] LYEOQ ‘

j¢—————————  For axis 30 L Foraxis29 — —————»

D775 i LYFF] LYFEJ LYFD l LYFC f LYFB] LYFA ) LYF9 1 LYF8 l LYF7 l LYF& ’ LYF5 ' LYFﬂ LYF3 ’ LYF2 I LYF1 ’ LYFOJ

j¢———————— For axis 32 it For axis 31 ———»

(1) Each bit setting is designated as “1" or “0".

1: Disable...Limit switch output remains OFF.

0: Enable....Limit switch output tums ON and OFF in accordance with the set data.
(2) The “LY" of LYOO - LYFF indicates the limit switch output.




4.5

4. SERVO SYSTEM CPU DEVICES

Special Registers (SP, D)

The servo system CPU has 256 (D3000 - D9255) special register points.

Of these, 20 points (D9180 - D9199) are used for positioning control. (For details re-
garding special registers other than D180 - D9199, refer to the ACPU Programming
Manual (Common Instructions)).

In addition to the positioning control special registers, the A273UHCPU (32-axis specifi-
cation) also employs some of the data registers as special registers (D752 - D754, D760
- D799).

A list of special registers used for positioning control is shown below.
(1) When A171SCPU is used

Table 4.10 Special Register List (For A171SCPU)

Device No. 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 ‘
Da183 Unusabie
D9184 PCPU error cause
D9185
09186 Servo amplifier type
Dg187 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 Araa for setting the manual pulse generator smoothing magnification
D9193
D9194 Unusable
D9195 REALNVIRTUAL mode switching error information

D9196 - D9199 Unusable
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(2) When A273UHCPU (8-axis specification) is used

Table 4.11 Special Register List (for A273UHCPU 8-axis Specification)

Device No. 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
Dg182 Limit switch output status storage area for axis 5, and axis 6
Do183 Limit switch output status storage area for axis 7, and axis 8
Do184 PCPU error cause
D9185 .
D9186 Servo amplifier type
D9187 Manual puise generator axis setting error
D9188 Test mode request arror
Dg189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192 Manual pulse generator 1 (P1) smoothing magnification setting area
D9193 Manual pulse generator 2 (P2) smoothing magnification setting area
D9194 Manual pulse generator 3 (P3) smoothing magnification setting area
D9195 REALVIRTUAL mode switching error information

D9196 - D9199 Unusable
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(3) When A273UHCPU (32-axis specification) is used

Table 4.12 Special Register List (for A273UHCPU 32-axis Specification)

Device No. Signal Name
D752 Manuat pulse generator 1 (P1) smoothing magnification setting area
D753* Manual pulse generator 2 (P2) smoothing magnification setting area
D754* Manual puise generator 3 (P3) smoothing magnification setting area
D776 - D791 Limit switch output status storage area
D792* - D799 Servo amplifier type

D9180 - D9181

Unusable

D9182 - D9183

Test mode request error

D9184 PCPU error cause
D9185 - D9187 Manual pulse generator axis setting error
D9188 Unusable
Dg189 Error program number
Dg190 Error item information
D9191 - D9192 Servo amplifier loading information
D9193 - D9195 REAL/VIRTUAL mode switching error information
D9196 - D199 Unusable

. Data registers used
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4.5.1 Limit switch output status storage area (D9180 - D9181/D9180 - D9183/D776 - D791)
.............................. Data sent from PCPU to SCPU

(1) The status (ON/OFF) of limit switch outputs (designated from a peripheral device)
to A1SY42 and AY42 are stored here as “1” or “0” data.

(2) This area can be used to execute external outputs of limit switch output data, etc.,
from the sequence program.

[When A171SCPU is used]

55 b4 B3 BiZ B b0 B9 B8 b7 B B B4 B 2 B B0
D9180 F.YOFILYOEILYOD[LYOCILYOB,LYOAI LYoleYoa l LY07|LY06|LY05!LYO4ILYOSILYO2]LYO1J LYool

j¢———————— Foraxis 2 > Foraxis 1 ———————»

D9184 LLY1F | LY1E l LY1D l LY1C | LY1B | LY1ATLY1QT LYis l Ly17 l LY16 l LY15 | LY14 | LY13 | LY12 ! LY 11 (mo]

j¢—————— Foraxis 4 it For axis 3 ———————»|
* A setting of “1” or “0” Is stored at each D9180 - D9181 bit.
ON..... 1
OFF.... 0
REMARK

The “LY” at the D9180 - D8181 LYD(] items indicates a limit switch output.

[When A273UHCPU (8-axis specification) is used]

B 514 B3 b2 bW b0 B BB b7 B B B4 55 B2 BT B0
Dmao]LYOFJLYoleYODJ LYOC|LYOBILYOA|LY09J LYos]LYo7] LYo8 l LYos] LYO4]LY03 [Lvozlwm ILYOO'

For axis 2 > Foraxis{ ——————————»

D9181 lLY1F I LY1E | LY1D] LY1C[LY1BJ Lvu[ LY19 [ Ly1s | Ly17 l LY18 I LY15 | LY14 I LY13 | LY12 | LY#1 I LY10J

For axis 4 > For axis 3 —————f

Do182 [ LY2F LLY‘ZleYZD l LY2C l LY28 | vaﬂ LY29J Lyz28 [ Ly27 [vas] LY25 | vaiwza l Ly22 [ Ly [ LY20 ]

For axis 6 > Foraxis5 ———————»j

09183 [ LYaFLLYSElLYsDI LY3C ' Ly3B | LvaA] ) ] Ly3s | LYa? | LY38 | LY35 l LY34 l LYsa] LY32 [ LY31 I LY30 [

For axis 8 >l Foraxis 7 ————————»
* A setting of “1” or "0 is stored at each D9180 - D9183 bit.
ON..... 1
OFF.... 0

The “LY” at the D9180 - D9183 LY[J(] items indicates a limit switch output.
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When A273UHCPU (32-axis specification) is used]

b5 b4 B3 b2 b1 b0 5 B8 b7 56 05 b4 b3 b2 61 B0
D776 thOF ' LYOELLYOD ] LY0C l LYOB‘I LYOA l LYOQlLYOB lmﬂ“ LY08 l LYOS |-Lvoq LY03 | LY02 ; Lyo1 ‘ Lyoo}

Foraxis1 ——»

y
A

j¢————————  Foraxis 2

D777 ‘ LY1F l LY1E [LY1D { LY1C ‘ LY1B|LY1A t Ly1s tLY18

—

LY17J LYTGl Ly1s l LY14J LY13 [ Ly12 [ LY11 ‘ Ly10 ]

y
A

Foraxis3 —————»f

j¢———————— Foraxis 4

D778 [LYZF LLY2E l Ly2D | Ly2C ‘ LY2B ] LY2A1 LY29 l Ly28 {LYQ? ] LY26J LY25LLY24 l Ly23 l Ly22 LLY21 ' LY20 ]

Foraxisd —————»

y
A

j¢——————  Foraxis 6

D779 ' LYSFTLYBElLYBD [LYSC 1 LY3B I LY3A ‘ LY39 ! LY38 ‘ Ly37 ] LY36 [ LY35 LLY34 TLYSGTLYSZ-[ LY31-[ LYSO]

Foraxis7 ——————————»i

Y
A

je——————— Foraxis 8

D780 [LY4F LLY4E l LY4D ] Ly4aC ‘ LY4BTLY4A[LY49 [ Ly48 [ Ly47 { LY46 LLY45iLY44] LY431LY42J LY41 l LY40J

Foraxis9 ————————>4

A

j¢—————————— For axis 10 >

D781 [LYSFlLYSE I LYSDJ LYSCJ LY58 I LY5A l LYs9 I Ly58 ] LY57 l LYSSJ LY55i LY54lLY53i LY52ILY51JLY50J

Foraxis 11 —— 3

A

je————  Foraxis 12 >

D782 ’ LYEF l LY6E | LyeD l LyeC ! LyeB [LYSA EYGQ] LYSB—[ LY67] LY66 | LYes l LY64 lLYGS ] Lyez l LYe1 l LYeo l

j¢———— For axis 14 > For axis 138 —

D783 | LY7F I LY7E l LY7D ] Ly7C {LWB] LY7AI LY79 I LY78 \ LY77 ‘ LY76 [ LY75 [ Ly74 l LY73 I LY72 ] LY71 ] LY70 I

j«——— Foraxis 16 > € For axis 15 —— >

D784 |7LY8F {LYBE (LYBD }VLYBC ] LY8B l LYBAILYBQ } LYBBJ LY87J LY86 l Ly8Ss l Lys4 [LYBB [LYBZI LY81 ] LY80 l

j¢————————— For axis 18 i Foraxis 177 ——— ™

D785 ‘ LYSF [LYQEILY9D1LYSC l LYss l LYQAl Ly9s i Lyes l LYs7 I LYss I LYSS I LYS4 . LYs3 i LYs2 ] LY91 l LYS0 {

je——— For axis 20 -« For axis 19 ———

D786 LLYAF] LYAE ' LYAD l LYAC l LYAB ‘ LYAA l LYAQJ LYABJ LYA7J LYAS [LYAs [LYA‘# [LYAs ' LYA2 ] LYA1 l LYAO ]
ol

je—————— For axis 22 - For axis 21 ————————»f

D787 |LYBF |LYBE |LYBD | LYBC | LYBB | LYBA [Lveo | Lves | Lve7{Lves | Lves | Lves | LvBa | LvB2 | LvB1 [ Lveo|

j¢———————— For axis 24 - For axis 28 ———————»

D788 \ LYCF l LYCE]LYCD [Lch [LYce [LYCAJ LYCo [ LYCS LLYC? [che | LYCS | LYC4 I LYC3 lchz { LYC1 I LYCo ,

j¢————————— For axis 26 e For axis 25 ———————>
D789 F.YDF l‘LYDE ] LYDD LLYDC ‘VLYDB {LYDAIVLYDQI LYD8 | LYD? l LYDS I LYDS [ LYD4 [ LYDSILYDZ j LYD1 J LYDO ‘
je—— For axis 28 > For axis 27 -~

D790 l LYEF I LYEE {LYED l LYEC | LYEB [ LYEA] LYE9 } LYES ’ LYE? l LYEGJ LYES | LYE4 J LYE3J LYE2 I LYET1 ! Lveo}

Foraxis29 —

A

je———  For axis 30 >

D791 l LYFF ’ LYFE } LYFD i LYFC(LYFBTLYFA] LYFSI LYF81 LYF71 LYFG—J LYFSJ LYF4 l LYF3 [ LYF2 LLYF1 LLYFO]

Foraxis 31 ———»

y
A

je—————  For axis 32
* Asaetting of “1” or “0” is stored at sach D776 - D791 bit.
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| REMARK ]

The “LY" at the D776 - D791 LY[1[] items indicates a limit switch output.
452 PCPUerrorcause(D9184) .................cc0inenes Data sent from PCPU to SCPU

This register is used to identify the nature of errors occurring in the PCPU part of the

servo system.

(1) When A171SCPU is Used

Error Operation
Code Error Cause When Error Action to Take
Occurs
2 PCPU operation period too long All axes stop Reset with the
immediately, af- | reset key.
3 SCPU software error 2 ter which op-
eration cannot
300 SCPU software error 3 be started.
() When A273UHCPU (8-Axis Specification) is Used
Error £ Operation
Code rror Cause When Error Action to Take
Occurs
1 PCPU software error 1 All axes stop Reset with the
- - immediately, af- | reset key.
2 PCPU operation period too long ter which op-
3 PCPU software error 2 eration cannot
30 | Hardware error between PCPU and SCPU. be started.
CPU error in AC motor drive module The servo error | Reset with the
100 detected flag reset key.
L |ndicates the siot number (0 - 7) of the ,(-ég;i)mk:,:ge mr:r;;rerrer-e-
AC motor drive module where the error )
occurred. comes ON and senlng, the
the servo OFF | ADU is prob-
Base information for the AC motor drive | Status is estab- | ably faulty:
100 - 107 module where the error occurred. lished. replace it.
110 - 117 0: Main base unit Thereafter, op-
1: Motion extension base unit eration follows
(stage 1) the setting for
action to take in
the event of an
ADU servo er-
ror made in the
system set-
tings.
Hardware error in module installed in the motion All axes stop Reset with the
main base unit or motion extension base unit immediately, af- | reset key.
200 ter which op- If the error re-
L Indicates the siot number (0 - 7) of the zreazgn:nnot :3:_: atff‘t:r re-
200 - 207 modute where the error occurred. relevar,lt mod-
210-217 Base information for the module where ule or the rele-
the error occurred. vant siot (base
0: Main base unit unit) is probably
1: Motion extension base unit faulty: replace
(stage 1) the module/
base unit.
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v

Error Operation
Code Error Cause When Error Action to Take
h _ Occurs
Hardware error in MR-J-B separate servo All axes stop.. | Reset with the -
amplifier interface immediately, af- | reset key.
250 ter which op- If the error re-
[ eration cannot occurs after re-
SSCNET number where efror be started. setting, the
250 . 951 ooc%r'regSCNEr . relevant mod-

' ule or the rele-
vant slot (base
unit) is probably
faulty: replace
the module/
base unit.

Reset with the
300 PCPU software error 3 reset key.
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{(3)  When A273UHCPU (32-axis specification) is used

Error . Operation
Code Error Cause When Error | Action to Take
Occurs
1 PCPU software error 1 All axes stop Reset with the
; immediately, af- | reset key.
2 PCPU calculation cycle over ter which op-
3 PCPU software error 2 eration cannot
30 | Herdware error between PCPU and SCPU be started.
CPU error in AC motor drive module The servo error | Reset with the
100 detected flag reset key.
t— Indicates the stot number (0 - 7) of the f(M2g08+|20n) ‘ If the emf)tr re-
AC motor drive modute where the error | 10" (1€ relevant -} ocours aiter re-
oceurred axis comes ON | setting, the
’ and the servo ADU is prob-
100 - 107 Base information for the AC motor drive | OFF statusis | ably faulty: re-
110 - 117 module where the error occurred. established. place it.
120-127 0. Main base unit Thereafter, op-
130 - 137 1: Motion extension base unit eration follows
140 - 147 (stage 1) the setting for
2: Motion extension base unit action to take in
(stage 2) the event of an
3: Motion extension base unit ADU servo er-
(stage 3) ror made in the
4: Motion extension base unit system set-
(stage 4) tings.
Hardware error in module installed in the motion | All axes stop Reset with the
main base unit or motion extension base unit immediately, af- | reset key.
200 ter which op- If the error re-
£ Indicates the slot number (0 - 7) ofthe | Sration cannot | ocours after re-
be started. setting, the
|_ module where the error occurred. relevant mod-
200 - 207 Base information for the module ule or the rele-
210 - 217 where the error occurred. vant slot (base
220 - 227 0: Main base unit unit) is probably
230 - 237 1: Motion extension base unit faulty: replace
240 - 247 (stage 1) the moduie/
2: Motion extension base unit base unit.
(stage 2)
3: Motion extension base unit
(stage 3)
4: Motion extension base unit
(stage 4)
Hardware error in MR-[ ]-B separate servo
amplifier interface
250
250 - 253 L SSCNET number where error occurred
0: SSCNET 1
1: SSCNET 2
2: SSCNET 3
3: SSCNET 4
300 PCPU software error 3 Reset with the
reset key.
CPSTART instructions for 8 or more pass points Reset with the
have been executed, exceeding the number of reset key.
programs that can be started simultaneously. Modify so that
CPSTART in-
Number of Programs structions for 8
that can be Started of more pass
301 Simultaneously points do not
Version with 20 exceed the
conventional functions number of pro-
grams that can
Version with 14 be started si-
additional functions munaneously_




4. SERVO SYSTEM CPU DEVICES

4.5.3 Servo amplifier type (D9185/D9185 - D9186/D792 - D799): . ..... Data sent from PCPU to SCPU

When a servo system CPU power ON or reset occurs, the servo amplifier type desig-
nated at the system settings will be stored. '

(1) When A171SCPU is used

bi5-b12  bi1-b8  b7-b4 b3 - b0
D9185 [ Axis 4 [ Axis 3 | Axis 2 | Axis 1 J

)

L—> Servo amplifier type
0. Unused axis
2. MR I-B

(@) When A273UHCPU (8-axis specification) is used

b15 - b12 b11 - b8 b7 - b4 b3 - b0
D9185 Axis 4 Axis 3 Axis 2 Axis 1

D9186 Axis 8 Axis 7 Axis 6 Axis 5

- ]

[—> Servo amplifier type
0: Unused axis
1: ADU (main base unit)
2: MR-[ 1-B
5: ADU (extension base unit)

(3) When A273UHCPU (32-axis specification) is used

b16 - b12 bii - b8 b7 - b4 b3 - b0
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 16 Axis 14 Axis 13
D796 Axis 20 Axis 19 Axis 18 Axis 17
D797 Axis 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

. ]

‘—> Servo amplifier type
0: Unused axis
1: ADU (main base unit)
2: MR-[ }-B
5: ADU (extension base unit)
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4.5.4 Manual pulse generator axis setting error (D9187/D9187/D9185 - D9187)
Certiesseseiiaeas veveseesa.... Data sent from PCPU to SCPU

(1) When A171SCPU is used

When the manual pulse generator axis setting error flag (M9077) switches ON, the
error content will be stored. ‘

b1 bi4 b13 b12 b1t b0 b8 b8 b7 b8 bS b4 b3 b2 bt b0
BE

oo Lo Lo [o PRl Lo Lo Lo r e Lo 7]

- AN U\ N\ S
l:\ Stores axis setting errors for manual

pulse generator connected to
A171SENC.
0: Normal
1: Setting error
(Axis setting outside the 1 - 4
range)
—> Ali set to “0".
————————————> Stores smoothing magnification setting
errors for the manual pulse generator
connected to the A171SENC.
0: Normal
1: Setting error
(Magnification setting for each
unit outside the range 1 - 59)
All set to “0”
1-pulse input magnification setting errors
stored for each axis.
0. Normal
1: Setting error
(Input magpnification setting
outside the 1 - 100 range)
All set to “0”

Yy

\
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“
(2) When A273UHCPU (8-axis specification) is used

When the manual pulse generator axis setting error flag (M9077) switches ON, the
error content will be stored.

bi15 b14 b13 b12 b1 b10 b9 b8 b7 b8 b5 b4 b3 b2 b1 b0
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
el il el sl 5l G KR R S A ISR S 2 K

4
N J\ N I\ J

l—> Stores axis setting errors for manual
pulse generators connected to the
A273EX (P1 - P3).
0: Normal
1: Setting error
{(Axis setting outside the 1 - 8
range)

——————————— Stores smoothing magnification setting
errors for the manual pulse generator
connected to the A273EX (P1 - P3).

0: Normal
1: Setting error
(Magnification setting outside the
1 - 59 range)
> All set to “0”
» 1-pulse input magnification setting errors
stored for each axis.
0: Normal
1: Setting error
(Input magnification setting
outside the 1 - 100 range)
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(3) When A273UHCPU (32-axis specification) is used

When the “manual pulse generator enabled flag” (M2051 - M2053) switches ON,
the corresponding axis No. setting registers (D714 - D719), manual pulse genera-
tor smoothing magnification setting registers (D752 - D754), and manual pulse
generator 1-pulse input magnification setting registers (D720 - D751) are checked
for errors. If an error is found, its content will be stored at the manual pulse genera-
tor axis setting error storage area.

bt5 bi4 b13 bi12 b1t b10 bg b8 b7 b8 bS5 b4 B3 b2 bl bO

DQ185[QJO|OI0|OI0[OJ0l0[0JP3]P2]P1lP3|P2IP1I

AN /\ ~\ J/

L>Stores axis setting errors for manual
pulse generators connected to the
A273EX (P1 - P3).

0: Normal

1: Setting error
{Axis setting outside the 1 - 32
range)

> Stores smoothing magnification setting
errors for manual pulse generators con-
nected to the A273EX (P1 - P3).

0: Normal

1: Setting error
(Smoothing magnification setting
outside the 0 - 59 rangse)

» All set to “0".

D186 Axis | Ais | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis [ Axis | Axis [ Axis | Axis [ Axis | Axis

186|151 14j13 11211110} 9 | 8|7 ]| 6|5 ]| 43| 2]:1

Axs | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis

28 |27 |26 |25 [ 24 [ 23 | 22|21 | 20|19 ]| 18] 17

A\ J/

Axis | Axis | Axis

3
£

Do187

> 1-pulse input magnification setting er-
rors stored for each axis.
0: Normal
1: Setting error
(input magnification setting
outside the 1 - 100 range)

4.5.5 TEST mode request error (D9188/D9188/D9182 - D9183) ....... Data sent from PCPU to SCPU

When the TEST mode request error flag (M9078) switches ON, the axis data for axes
in motion at that time will be stored.

(1) When A171SCPU is used

bi5 b14 b13 b12 bi1 b1O b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
pows| o JoJoJoJofofoefofofofol]o B[R RN

. /\

J
I—» The OPERATING/STOPPED status of
each axis is stored.
0: Stopped
1: Operating
> All set to “0”.
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)

(2) When A273UHCPU (B-axis specification) is used

bS8 b4 b3 bz‘ B0
s [0 o [o[o oo [o]o o P e e oS 2] 7]
h - . A\ ‘ S,

I;————V The OPERATING/STOPPED status of

each axis is stored.
0: Stopped
1: Operating
> All set to “0".

.bi5 bi4 D13 bi2 bt b0 b9 b8 b7 b8 . bS

(3) When A273UHCPU (32-axis specification) is used

b1 bi4 bi3 bi2 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 bt bO
Dgt82 Axis [ Axis T Axis | Awas | Axis | Axis [ Axis | Axis | Axis [ Axis | Axis | Axis | Axis | Axis | Axis | Axis
16 18 14 13 12 11 10 9 8 7 8 5 4 3 2 1
09183 Axis | Axis | Axis | Axig-] Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis [ Axis | Axis | Axis | Axis
32 31 30 29 28 27 | 26 25 24 23 22 21 20 19 18 17

S/

® The OPERATING/STOPPED status of
each axis is stored.

0: Stopped
1. Operating

4.5.6 Error program No. (D9189) ....................... N Data sent from PCPU to SCPU

(1) When the servo program setting error flag (MQO?Q)"1 switches ON, the No. of the
servo program (0 - 4095) where the error occurred is stored.

'(2) Each time another error occurs at other servo programs, the stored servo program

No. is replaced by the No. of the servo program where the most recent error oc-
curred.

*1. For details regarding the servo program setting error flag, see Section 4.3.7.
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m
4,5.7 Error item information (D9190) ........ trisrssrersesessasas. . Data senmt from PCPU to SCPU

When the servo program setting error flag (M9079) switches ON, the error code corre-
sponding to the erroneous setting item will be stored.

Error Code Error Description

900 The servo program designated by the DSFRP/SVST instruction does not exist.

901 The axis No. designated by the DSFRP/SVST instruction is different from the axis
No. designated by the servo program.

902 The instruction code is unreadable (incorrect code).

904 A REAL mode servo program was started while in the VIRTUAL mode.

905 An instruction that cannot be axecuted in the VIRTUAL mode
(VPF,VPR VWF VR VPSTART, ZERO) was designated.

906 An axis designated as “unused” at the system settings is used in the servo program
designated by the DSFRP/SVST instruction.

Error item data | A setting item error exists in the servo program designated by the DSFRP/SVST

instruction.*1

*1: For details regarding error item data, see Section 6.3 of the Motion Controller (SV13/22)
Programming Manual (REAL Mode).
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4.5.8 Servo amplifier installation information (D9191/D9191/D9191 - D9192)
.............................. Data sent from PCPU to SCPU

(1) When A171SCPU is used

When a servo system CPU power ON or reset occurs, the servo amplifier instalia-
tion status is checked, and the results are stored.

Least significant 4 bits ....... Servo amplifier installation status

An INSTALLED status will be established at axes where the installation status
changes from NOT INSTALLED to INSTALLED when power is switched ON. If the
status changes from INSTALLED to NOT INSTALLED at power ON, the
INSTALLED status will remain in effect.

bts b4 b3 b2 bt b0
I Axis I Axis l Axis lAXlS l
4 3 2

Dg191

o

1

.

./
‘———> Servo amplifier installation status

Instalied ..... 1

Not installed .. 0
(a) Servo amplifier installation status
1) Installed/Not Installed Status

e Installed ........ MR-[ }-B status is normal (normal

communication with servo amplifier)

e Not installed . .. .. Servo amplifier is not installed.
Servo amplifier power is OFF.
Normal communication with the servo amplifier is
impossible due to a connecting cable problem, etc.

2) The system settings and servo amplifier installation statuses are shown

below.
MR-[ }-B
System Settings
Installed Not Installed
USED (axis No. setting) “1” is stored 0" is stored
NOT USED “0” is stored “0” is stored
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(2) When A273UHCPU (8-axis specification) is used

When a servo system CPU power ON or reset occurs, the servo amplifier installa-
tion status is checked, and the results are stored.

Least significant 8 bits ....... Servo amplifier installation status

An INSTALLED status will be established at axes where the installation status
changes from NOT INSTALLED to INSTALLED when power is switched ON. If the
status changes from INSTALLED to NOT INSTALLED at power ON, the
INSTALLED status will remain in effect.

b1s b8 b7 b8 b5 b4 b3 b2 bl b0
o T e e T
A\ J/
l—-—> Servo amplifier installation status
Installed . .... 1

Not installed .. 0

(a) Servo amplifier installation status
1) Installed/not installed status

e Installed ........ ADU or MR-[ ]-B status is normal
(normal communication with servo ampilifier)

e Notinstalled .. ... Servo amplifier is not installed.
Servo amplifier power is OFF.
Normal communication with the servo amplifier is
impossible due to a connecting cable problem, etc.

2) The system settings and servo amplifier installation statuses are shown

below.
ADU MR- )-B
System Settings
Installed Not installed Installed Not Installed
USED (axis No. setting) | “1” is stored | Major error “1” is stored | “0” is stored
NOT USED ‘0" is stored | "0” is stored 0" is stored | “0” is stored




4. SERVO SYSTEM CPU DEVICES

(3) When A273UHCPU (32-axis specification) is used

When a servo system CPU power ON or reset occurs, the servo amplifier installa-
tion status is checked, and the results are stored.

An INSTALLED status will be established at axes where the installation status
changes from NOT INSTALLED to INSTALLED when power is switched ON. If the
status changes from INSTALLED to NOT INSTALLED at power ON, the
INSTALLED status will remain in effect.

bi5 b14 bi13 bi12 b1t b10 b9 b8 b7 b6 bs b4 b3 b2 b1 bO
Axis T Axis T Axis [ Axis [ Axis | Axis | Axis | Axis [ Axis | Axis { Axis | Axis | Axis | Axis | Axis | Axis
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
32 31 30 29 | 28 27 | 26 25 24 23 2 21 20 19 18 17
“ _

Do191

D9192

» Servo amplifier installation status
Installed ... .. 1
Not installed .. 0

(a) Servo amplifier installation status
1) Installed/not installed status

e Installed ........ ADU or MR-[ )-B status is normal
(normal communication with servo amplifier)

* Notinstalled .. ... Servo amplifier is not installed.
Servo amplifier power is OFF.
Normal communication with the servo amplifier is
impossible due to a connecting cable problem, etc.

2) The system settings and servo amplifier installation statuses are shown

below.
ADU MR- )-B
System Settings L)
instalied Not Instafled Installed Not Instalied
USED (axis No. setting) | “1” is stored | Major error “1" is stored | “0” is stored
NOT USED ‘0" is stored | “0” is stored | “0" is stored “0” is stored
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4.5.9 Manual pulse generator smoothing magnification setting area
(D9192/D9192-D9194/D752-D754) .....oviviiiiiriinannnsns Data sent from SCPU to PCPU

(1) This area is used for setting the manual pulse generator’'s smoothing time

constant.
<A17ASCPU> <A273UHCPU (32-axis)>
Manual Puise Generator Smoothing Manual Pulse Generator Smoothing
Magnlﬂcaﬂﬂh Setting- Hoginor Setting Ranga 1 Magnification Sattiniy Register Setting Range
: Doige - 0-59 Manual pulse generator 1 (P1): D752
Manual pulse generator 2 (P2): D753 0-59
<A273UHTPU (8-axis)> ' Manual pulse generator 3 (P3): D754
Manual Pulse Generator Smoothing
Magnification Setting Register Setting Range
Manual pulse generator 1 (Pi): D9t92
Manual pulse generator 2 (P2): D9193 0-59
Manual pulse generator 3 (P3): D9194

(2) When the smoothing magnification setting is designated, the smoothing time
constant is determined by the following formula.

Smoothing time constant (t) = [Smoothing magnification + 1] x 56.8 (ms)

(3) Operation

Manual pulse ‘
generator input
ON
Manual pulse
generator enabled fiag QFF, . .
} % :
v 3 !
t I t t t '
T i
. Manual pulse generator’s
Output speed (V1) = Numut:z;:/fnl‘r;put 1-pulse input magnification
P setting

Number of anual pulse gener-
Travel value (L) = Travrel :fs"e"e input x| ator’s 1-pulse input
per p pulses/ms magnification setting
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(1) The following units are used for the “travel value per pulse” value.

Setting units: mm : 0.1um
inch : 0.00001 inch
degree : 0.00001 degree
pulse : 1 pulse

(2) The smoothing time constant range is 56.8 ms to 3408 ms.

4.5.10 REAL/VIRTUAL mode switching error information (D9195/D9195/D9193 - D9195)
.............................. Data sent from PCPU to SCPU

(1) Ifanerror occurs when switching between the REAL and VIRTUAL modes, the cor-
responding error code will be stored.

For details regarding the error codes, see Section 10.6.
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5. MECHANICAL SYSTEM PROGRAM

This section discusses the VIRTUAL mode’s mechanical system program.

This program consists of a mechanical module connection diagram and the mechanical
module parameters.

¢ The mechanical module connection diagram shows the virtual mechanical system
consisting of connected virtual mechanical modules.

» The mechanical module parameters are the parameters used at the mechanical mod-
ule connection diagram for control of the mechanical modules.

For details regarding the mechanical module parameters, refer to the mechanical mod-
ule parameter lists shown in Chapters 6 to 8.
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5.1 Mechanical Module Connection Diagram

The mechanical module connection diagram shows a virtual system consisting of me-
chanical modules. The mechanical module connection configuration is shown in Fig.
5.1 below.

Indicates rotation direction
\ | |

' ' ' + Virtual main shaft © ——-—-——-—
’ Virtual . ’
i servomotorf® - --

L

P - ! Drive module
Synchro- L 1

' I

1 )

| nous (m:lJ ‘

, ; Virtual
i servomotorft - --
b

| |

| |

!
@
|
l
|
|

!
!
I

[ ConnectiorJ
shaft

encoder

|

Transmission module

r T |
| Synchro ! _J' Clutch
| nous Il J] Virtual auxilia

‘ | encoder | input sha 23 @

Differential
gear

peed |
hange gea
e — - G

|
|
|
|
|
|
|
|

Virtual [_“ T T T T
servomotor[™ *,
} N l Cam @
3
V ' - - ———— —— - Q
rosssooooos g
‘ /| Synchro- r— PR S R g S, gy = —1. 5
i1 nous Output ’ il Ball || Rotary|! ' 2
‘ | encoder shlaft , | Rollerti 1 screw | tabléyf ! 3
LT | SN S e e ] i
. |, T T T
. 1 block
(
“ )s__/

1 system

Fig. 5.1 Mechanical Module Connection Configuration

POINTS

(1) Either a virtual servomotor or a virtual synchronous encoder can be con-
nected at the drive module.

(2) One of the following can be connected at the output moduie:
Cam, roller, ball screw, or rotary table.
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M

@)

Block

The term “block” refers to a single series of elements between and including a virtu-
al transmission module (gear connected to the virtual main shaft) and an output

" module. Refer to Table 5.1 to determine the number of mechanical modules which

can be connected in one block.
System

The term “system” refers to all the blocks which are connected to a single virtual
main shaft. One system can consist of up to 8 blocks.

Transmission module connections

There are 3 transmission module connection patterns:

s Pattern1..... Without a differential gear.
e Pattern2..... Without a speed change gear at the output side of the differential
gear.
e Pattern3..... With a speed change gear at the output side of the differential
gear.
Pattern 1 Pattern 2 Pattern 3

Output

module

Differential Differential
gear ' gear I

‘ €
B B8 ch?nge
ear
Rl ]
Drive Output Drive Output
module module module module
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(a) Transmission modules which can be connected at “A” and “B” above

1) Aclutch, speed change gear, and clutch & speed change gear can be con-
nected at “A” and “B".

2) If a clutch & speed change gear are used, there are no connection
constraints.

| | | |

Speed Speed
Clutch change Clutch change
gear gear
| ]
Speed
ch%en%e Clutch
gear

(b) Transmission module which can be connected at “C”

Only a clutch can be connected at “C".
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5.2 Mechanical Module List

Summaries of mechanical modules used in VIRTUAL mode mechanical module con-
nection diagrams are given in Tables 5.1 to 5.3.

For details regarding each mechanical module, see Chapters 5 to 8.

(1) When A171SCPU is used

Table 5.1 Mechanical Module List (for A171SCPU)

Mechanical Module Max. Number Used
Number Per
Block
N Number Refer-
f%::zin Per Servo | NUMPer "eon T Aux- Function Description ence
Name | Appearance System Per nec- | illary Section
CPU System | tion | Input
Shaft | Shaft
Side | Side
Virtual * Used to drive the mechanical system Secti
servo 4 4 - - program'’s virtual axis by servo program G?ctlon
Drive motor Total of Total or JOG operation. .
module [ 'synchro- 5 of 5 « Used to drive the virtual axis by input | ¢ -
nous 1 1 - - pulses from an external synchronous en- 6.0
encoder coder. '
Virtual » This is a virtual “link shaft”.
main - 4 1 - — | » Drive module rotation is transtferred to the -
shaft transmission moduie.
Virtual Total of * This is the auxiliary input shaft for input to
axis Virtual 8 the transmission module’s differential
auxiliary _ 4 4 _ _ gear. _
input » This shaft is automatically displayed
shaft when a differential gear and gear are
connected.
* Transfers the drive module's rotation to
the output shaft.
* The travel value (puise) input from the Section
Gear 1€ 8 8 1 1 drive module is adjusted according to the { 7 4
gear ratio setting value, and is then trans-
mitted to the output shaft so that rotation
occurs in the set direction.
» Engages/disengages the output module
i with the drive module rotation.
33&?‘ * In response to clutch ON/OFF switching,
there is a direct clutch for direct transfer,
and a smoothing clutch for acceleration/ Section
8 8 1 1 deceleration processing which occurs in 72
g accordance with the smoothing time '
Tr§n§- Smooth- constant setting.
mission | ing giutch * The ON/OFF mode, address mode, or
module the external input mode can be used, de-
pending on the application.
* Used to change the speed of the output
Speed ﬁ module (roller). Section
change 8 8 1 1| « Theinput shaft speed is adjusted accord- | 7.3
gear ing to the gear ratio setting value, and is
then transmitted to the output shaft.
¢ Auxiliary input shaft rotation is subtracted
4 1 from virtual main shaft rotation and the
result is transmitted to the output shaft.
Differen- 4 _ Section
tial gear  Auxiliary input shaft rotation is subtracted | 7.4
1 _ from virtual main shaft rotation and the
result is transmitted to the output shaft.
(For virtual main shaft connection)
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Table 5.1 Mechanical Module List (for A171SCPU) (Continued)

Mechanical Module Max. Number Used
Number Per
Block Ref
Classl- Number |\ over eler-
. Function Description ence
fication | Name | Appearance | P Servo Per | Com a“x pt Seotlon
System Svstem nec- ary
CPU 4 tion | Input
Shaft | Shaft
Side | Side
Al * Used when speed control occurs at the )
Roller .l 4 4 final output. §e1ct|on
B » Used when linear positioning occurs at
Ball 4 4 the finai output. Section
screw 8.2
Output Total of ] Total 1 1 « Used when angle control occurs at the .
module | Rotary 4 4 |4 ofd final output shaft. Section
table 8.3
}—-—-‘
* Used when control other than those
shown above occurs at the final output
shatft. .
Cam 4 4 Position control will occur in accordance | Section
with the cam pattem setting data. 8.4
* There are 2 cam control modes: the two-
way cam mode, and the feed cam mode.
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(2) When A273UHCPU (8-axis specification) is used

Table 5.2 Mechanical Module List (For A273UHCPU 8-Axis Specification)

Mechanical Module Max. Number Used
Number Per
Block Ref
» Number eter-
f?é:ts::n Per Servo Number Con- | Aux- Function Description ence
Name | Appearance | "gyciam Per nec- | Mliary Section
System
CPU tion | Input
Shaft | Shaft
Side | Side
Virtual ¢ Used to drive the mechanical system Secti
servo 8 8 - - program’s virtual axis by servo program | 2 1°”°"
Drive motor Total of Total or JOG operation. .
module [ synchro- 1 ot 11 * Used to drive the virtual axis by input Saction
nous en- 3 3 - - pulses from an external synchronous en- 6.2
coder coder. :
Virtual » This is a virtual “tink shaft”.
main - 8 1 - = | » Drive module rotation is transferred to the -
shaft transmission module.
Virtual Total of * This is the auxiliary input shaft for input to
axis Virtual 16 the transmission moduie’s differential
auxiliary _ 8 8 _ _ gear. _
input ¢ This shaft is automatically displayed
shaft when a differential gear and gear are
connected.
* Transfers the drive module’s rotation to
the output shaft.
| » The travel value (pulse) input from the Section
Gear =€ 16 16 1 1 drive module Is adjusted according to the | 7 4
gear ratio setting value, and is then trans-
mitted to the output shaft so that rotation
occurs in the set direction.
* Engages/disengages the output module
. % with the drive module rotation.
Dd;te;: * In response to clutch ON/OFF switching,
e there is a direct clutch for direct transfer,
and a smoothing clutch for acceleration/ Section
16 16 1 1 deceleration processing which occurs in 7°2 0
accordance with the smoothing time :
constant setting.
Trans- | gmooth- < g ] 9
mission ing clutch * The ON/OFF mode, address mode, or
module % the external input mode can be used, de-
pending on the application.
* Used to change the speed of the output
Speed module (roller). Section
change 16 16 1 1 | » The input shaft speed is adjusted accord- | 7.3
gear W Ing to the gear ratio setting value, and is
then transmitted to the output shatt.
* Auxiliary input shaft rotation is subtracted
8 1 from virtual main shaft rotation and the
result is transmitted to the output shaft.
Differen- 8 _ Section
tial gear » Auxiliary input shaft rotation is subtracted | 7.4
4 _ from virtual main shaft rotation and the
result is transmitted to the output shaft.
(For virtual main shaft connection)
et * Used when speed control occurs at the .
Roller I 8 8 final output. §e1ct10n
Output Total of — Total 1 1
module 8 of 8 * Used when linear positioning occurs at
Ball 8 8 the final output. Section
screw 8.2
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Table 5.2 Mechanical Module List (for A273UHCPU 8-axis Speclfication) (Continued)

Mechanical Module Max. Number Used
Number Per
Block
. Number Refer-
::::tsl?n Per Servo Nu';nber Con- | Aux- Function Description ence

Name | Appearance | "o jiom or nec- | iilary Section

CPU System | tion | Input

Shaft | Shaft

Side | Side

« Used when controi other than those

Output Total of Total
module 8 of 8 1 1 zngfvtv.n above occurs at the final output
Cam 8 8 Posttion control will occur in accordance | Section

* Used when angle control occurs at the .
2&3" 8 8 final output shaft. ES;eactlon

with the cam pattern setting data, 8.4

* There are 2 cam control modes: the two-
way cam mode, and the feed cam mode.
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(3) When A273UHCPU (32-axis specification) is used

Table 5.3 Mechanical Module List (for A273UHCPU 32-axis Specification)

Mechanical Module Max. Number Used
Number Per
Block Refer-
Classli- Number Number
Con- | Aux- Function Description ence
fication | Name | Appearance P;;'St:r':o S Per nec- | Mlary Section
CPU ystem | ton | Input
Shaft | Shatt
Side | Side
Virtual « Used to drive the mechanical system Secti
servo 32 32 - - program’s virtual axis by servo program 6°1°“°"
Drive | motor Total of Total or JOG operation. '
module g nchro- 44 of 44 ~Used to drive the virtual axis by input Section
nous 12 12 - - pulses from an external synchronous en- ' 6.2
encoder coder. :
Virtual «This Is a virtual “fink shaft”.
main - 32 4 - = | »Drive module rotation is transferred to the -
shaft transmission module.
Virtual Total of ~ This Is the auxiliary input shaft for input to
axis Virtual 64 the transmission module’s differential
auxiliary - a2 a2 _ _ gear. _
input « This shaft is automatically displayed
shaft when a differential gear and gear are
connected.
«Transfers the drive module's rotation to
the output shaft
N «The travel value (pulse) input from the ;
Gear :e S 64 64 1 1 drive module is adjusted according to the _?e;:tnon
i gear ratio setting value, and is then trans-
mitted to the output shaft so that rotation
occurs in the set direction.
~ Engages/disengages the output module
% with the drive module rotation.
Eﬁ:tec,:: «~1n response to clutch ON/OFF switching,
clute there is a direct clutch for direct transfer,
and a smoothing clutch for acceleration/ Secti
64 84 1 1 deceleration processing which occurs in 732 on
accordance with the smoothing time )
. constant setting.
Trans- | gmooth- é g
mission ing clutch «~ The ON/OFF mode, address mode, or
module the external input mode can be used, de-
pending on the application.
» Used to change the speed of the output
Speed module (roller). Section
change 84 84 1 1| «The input shaft speed is adjusted accord- | 7 3
gear ing to the gear ratio setting value, and is
then transmitted to the output shaft,
s Auxiliary input shaft rotation is subtracted
32 1 from virtual main shaft rotation and the
result is transmitted to the output shaft.
Difteren- a0 _ Section
tial gear » Auxiliary input shatt rotation is subtracted | 7.4
4 _ from virtual main shaft rotation and the
result is transmitted to the output shaft.
(For virtual main shaft connection)
by ~ Used when speed control occurs at the .
Roller ll 32 32 final output. §e1won
Output Total of |—-| Total 1 1
module 32 of 32 ~Used when linear positioning occurs at
Ball a2 3 the final output. Section
screw 8.2
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Table 5.3 Mechanical Module List (For A273UHCPU 32-Axis Specification) (Continued)

Mechanical Module Max. Number Used
Number Per
Block

Number Refer-
fé:ﬁf,'; Per Servo Nu;:ber Con- | Aux- Function Description ence
Name | Appearance System s v nec- | iliary Sectlon

CPU ystem | yon Input

Shaft | Shaft

Side | Side

p T «~Used when control other than those
Total o otal | 1 shown above occurs at the final output
32 of 32 chaft _
32 32 Position control will occur In accordance | Section
with the cam pattemn setting data. 8.4

s There are 2 cam control modes: the two-
way cam mode, and the feed cam mode.

Output
module

Cam

» Used when angle control occurs at the )
g%ﬁ'y 32 32 final output shaft. §e3°“°n
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6. DRIVE MODULE

The drive module drives the virtual axis. There are 2 types of drive module:
* Virtual servo motor ....... See Section 6.1
* Synchronous encoder .... See Section 6.2

6.1  Virtual Servo Motor

The virtual servo motor is used to control the virtual axis by servo program or by JOG
operation. Virtual servo motor operation and parameters are discussed below.

6.1.1  Virtual servo motor operation
(1) START procedure

The virtual servo motor is started by the servo program or by JOG operation.
(a) START by servo program

The servo program is started by a sequence program DSFRP/SVST instruc-
tion. The start accept flag *1 (M2001 - M2004/M2001 - M2008/M2001 -
M2032) of the designated axis will then switch ON.

For details regarding the DSFRP/SVST instruction, see Section 5.2 of the Mo-
tion Controller (SV13/22) Programming Manual (REAL Mode).

{Ex] When A273UHCPU (8-Axis Specification) is Used

Sequencs program Servo program Mechanical system program
Virtual [ Virtual servo motor |
<K100> |
g M [ DSFRPDIK100 H \[ABST i [Virtual axis 1]
8 1 L _— START .
Axis1,10000 | [ onirad
i | request || Speed 1000 <

POINT

The DSFRP instruction is used only with the A171SCPU and the A273UHCPU
(8-axis specification). It cannot be used with the A273UHCPU (32-axis specifi-
cation).

REMARK

*1 For details regarding the START accept flag, see Section 4.2.
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(b) START by JOG operation

An “individual” or “simultaneous” START can be executed at the JOG opera-
tion. For details regarding the JOG operation, see Section 7.16 of the Motion
Controller (SV13/22) Programming Manual (REAL Mode).

1)} Individual START ...... Each axis can be started by a forward/reverse
JOG command *1.

[Ex] When A273UHCPU (8-axis specification) is used

Program example for virtual axis 1 individual Mechanical system program
START _ _ _ _ ~
| " H , _-! ! [ Virtual servo motor | __—!
Y102 —
L N s Forward JOG N
i
l Reverse JOG >
11 LY. ’
13T Y103 H—
| | | [
2) Simultaneous ... The simultaneous START axis Nos. and rotation
START diractions (forward/reverse) are designated at the
JOG Simultaneous START Axis Setting Register
D1015/D1015/D710 - D713)*2, and the axes are
started when the JOG Simultaneous START
Command Flag (M2015/M2015/M2048)*2 switches
ON.
[Ex] When A273UHCPU (8-axis specification) is used
Program example for simuitangous START of Mechanical system program

vintualaxes 1 & 2

] [ Vintual servo motor | ) -—'
——— —{ MovP HaD1015 | Virtual axs 1 |

< o

»

JOG operation

{Virtual axis 2

*1 For details regarding the forward/reverse JOG commands, see Section 6.3.1.

*2 See Section 6.3.2 for details regarding the JOG Simultaneous START Register, and Section
4.2.5 for details regarding the JOG Simultaneous START Command Flag.

6-2
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(2)

©)

(4)

Procedure for stopping before completion

To stop virtual servo motor operation before positioning is completed, switch the
stop/rapid stop command ON in the sequence program. (There are no external
stop causes (STOP, FLS, RLS) for the virtual servo motor.)

Control items

(a) During positioning control, the virtual servo motor backlash compensation
amount is processed as “0".

(b) As the virtual servo motor has no feedback pulse, the deviation counter value
and the present value are not stored.

(¢) The virtual servo motor’s feed present value is recorded in a backup.memory,
and is restored after switching from the REAL to VIRTUAL mode occurs fol-
towing a power ON.

1) Operation continuation is possible when the output module is using the ab-
solute position system (when position detection module/servo amplifier
are used). However, if the servo motor for the output module which is con-
nected to the virtual servo motor is operated while power is OFF, continua-
tion will become impossible even if the absolute position system is being
used.

If this occurs, a “VIRTUAL mode continuation disabled” warning signal *1
will switch ON.

To continue operation, the virtual servo motor or the output module’s servo
motor must be moved to the position where synchronous operation is pos-
sible.

2) If the output module is not using the absolute position system, the feed
present value must be corrected (using the “present value change” func-
tion) after switching from the REAL to the VIRTUAL mode occurs.

Control change

The following virtual servo motor control items can be changed:
 Present value change
e Speed change

Present value changes are executed by the CHGA instruction, and speed changes
are executed by the CHGV instruction.

Atthe A171SCPU and A273UHCPU (8-axis Specification), the DSFLP instruction
can also be used for present value changes and speed changes. (See appendix
4)

For details regarding the CHGA, CHGV, and DSFLP instructions, see Section 5.3
of the Motion Controller (SV13/22) Programming Manual (REAL Mode).

*1 For details regarding the “VIRTUAL mode continuation disabled” waming signal, see Section
6.3.1.
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{5) Operation mode when error occurs
The operation method when major errors occur at the output modules of a given
system can be designated as shown below.

Contro! occurs as shown below, based on the parameter settings (see Tabie 6.1)
of the virtual servo motor which is connected to the virtual main shaft.

(a) Continuation . ..

(b) Clutch OFF .. ..

Output module operation continues even if a major output
module error occurs. The error detection signal (M1607+

20n/Xn7/M2407+20n) will switch ON at such times, and the
corresponding error code will be recorded at the major error
storage area.

The system and output module continuation/stop setting
when a major output module error occurs is designated in
the sequence program.

When a major output module error occurs, that system’s
clutch will be switched OFF and all connected output mod-
ules will stop. At this time, the clutch ON/OFF command
device will not switch OFF, but the clutch status storage de-
vice will switch OFF regardless of the clutch ON/OFF com-
mand device's ON/OFF status.

Operation will continue at axes where no clutch is connec-
ted.

The drive module can be stopped from the sequence pro-
gram, if required. To resume operation, eliminate the error
cause, then switch the clutch ON/OFF command device
ON.

[Operation in Progress] [Operation When Major Error Occurs]
Virtual servo motor
: et
Clutch ON ——————» &3 Major error Clutch OFF~—3 = rasn
\ occunence [ -
Clutch ON N

Clutch ON —> &=

Ma;or error occurrence

Operation
continuation

Clutch OFF

Clutch OFF —»S=2

Operation With “Clutch OFF” Setting
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6.1.2 Parameter list

The virtual servo motor parameters are shown in Table 6.1. Parameters shown in this
table are explained in items (1) to (4) below.

For details regarding the virtual servo motor parameter setting procedure, refer to the
SW2SRX-GSV22PE/SWOIX-CAMPE Operating Manual.

Table 6.1 Parameter List

No. Setting item Default Value Setting Range
For A171SCPU 0 1-4
1 | Vitual [ For A273UHCPU (8-axis Specification) 0 1-8
For A273UHCPU (32-axis Specification) 0 1-82
2 | Stroke limit upper limit 2311 pulse ~231. 2311 pulse
3 | Stroke limit lower limit 0 pulse -231. 2311 pulse
4 | Command in-position range 100 pulse 1 - 32767 puise
5 | JOG speed limit 20000 puise/s 1 - 1000000 pulse/s
6 { Parameter block 1 1-16
7 | Operation mode when error occurs Continuation | Continuation/Clutch OFF

(1) Virtual axis No. setting

The virtual axis No. is designated by the servo program during VIRTUAL mode op-
eration. The number of the virtual servo motor which is connected to the virtual
main shaft or the virtual auxiliary input shaft is designated.

(2) Stroke limit UPPER/LOWER limit settings

(a) Designates the upper and lower limits of the virtual axis travel range.

(b) A stroke limit range check occurs when the positioning control shown below
is started or is in progress.

Start Check ON/OFF Remarks

» When positioning is started, the feed present value is checked to confirm that is with-
in the stroke limit range. If out of the range, an error (error code: 106) will occur, and
positioning will not be executed.

i ON
Postioning control * When circutar interpolation is started, an error (error codes: 207, 208) will occur if the
interpolation peth violates the stroke limit range, and operation will decelerate and
stop.
Fixed-pitch feed control ON -

» Operation will continue until the present value becomes “0”, and an extemal limit
Speed control (1) OFF signal stop (FLS, RLS, STOP) occurs.

* Operation is stopped at the point where the present value violates the stroke limit

JOG operation ON range. Motion s possible in the direction toward the stroke range.

Speed switching control ON ' -

Constant speed operation ON -

* When positioning is started, the feed present value Is checked to confirm that is with-
Position follow-up control ON in the stroke limit range. If out of the range, an error (error code: 106) will occur, and
positioning will not be executed.

-Manual pulse generator ON  Operation is stopped at the point where the present value violates the stroke limit
-operation range.
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(3) Command in-position range

The term “command in-position” refers to the difference between the positioning
address (command position) and present feed value.

The “command in-position” signal switches ON when the difference between the
command position and the feed present vatue enters the setting range
(lcommand in-position] — [feed present value] = [command in-position range).

The command in-position range is checked constantly during positioning control.
(The command in-position range is not checked during speed control and JOG op-

eration.)
Position Command in-position setting
control
start
Command in-position ON I N
OFF l
Execution of command in-position check

Fig. 6.1 Command In-position Range

(4) JOG speed limit & parameter block setting
The speed limit and parameter block used for JOG operations are explained below.
(@) JOG speed limit

Designates the maximum JOG speed for the virtual axis. If the JOG speed
is set higher than the JOG speed limit value, the JOG speed is restricted to
the JOG speed limit value.

(b) Parameter block setting

Designates the parameter block No. which is used for the JOG operation.
The following parameter block data items are valid during a JOG operation:
acceleration time, deceleration time, rapid stop deceleration time, and decel-
eration processing on STOP input.

\Y JOG speed limit value G speed limit value
- Designated JOG speed Designated JOG speed

[ 4

N

1
'
'
)
)
'
t
|
|
'
|
|
'
'
'
'

'
'
1
'
[
'
'
'
'
1
)
|
)
'
i
'
'

Actual accel- ' Actul decel |~ Actual rapid

eration time eration time stop time

Set acceleration |~ Set deceleration Set rapid stop
< time <~ time ' .4/ time

Fig. 6.2 Relationships between the JOG Speed Limit, Acceleration Time,
Deceleration Time, and Rapid Stop Time

6-6
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POINT l

The parameter block system-of-units for interpolation control during a JOG op-
eration is fixed as “pulses”, regardless of the system-of-units setting.

6-7



6. DRIVE MODULE

6.2 Synchronous encoder

The synchronous encoder is used to execute virtual axis operation by pulse inputs from
an external source. Synchronous encoder operation and parameters are discussed be-
low.

6.2.1 Synchronous encoder operation
(1) Operation START

A synchronous encoder axis START occurs when the reception of the pulse inputs
from the external synchronous encoder begins. Pulse input reception occurs when
switching from the REAL to the VIRTUAL mode is executed, and when the external
signal (TREN: synchronous encoder input START signal)*2 input occurs.

(a) Pulse input reception at REAL to VIRTUAL mode switching occurs as follows

1) Reception of pulse inputs from the external synchronous encoder begins
from the point when REAL to VIRTUAL mode switching occurs.

ON

REALNVIRTUAL mode*1
switching request flag —Qﬂ:——]
(M2043) ON

REAL/VIRTUAL mode*1 FF .
status flag (M2044) REAL mode ! VIRTUAL mode

T
Pulse input from external____' E
]
]
]
|
]
|

synchronous encoder

Synchronous encoder axis operation START -23Y

(2%1-1)

Feed present value
(pulse) of synchronous
encoder axis

2) The clutch control mode *3 operation will be identical to its operation in the
ON/OFF mode and the address mode, and can be used with incremental
or absolute type synchronous encoders.

3) Transmission of synchronous encoder operation to the output module will
or will not occur depending on the ON/OFF status of the connected clutch.

¢ When clutchis ON . ... Transmission to the output module occurs.
» When clutch is OFF ... Transmission to the output module does not
oceur.
/\ CAUTION

A\ |f the direct clutch is used and the mode is switched from REAL mode to VIRTUAL mode while the
clutch is ON, rapid acceleration will occur at the output module axis, celising a servo error, and the
machine will be subjected to a jolt.
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(b) Puise input reception at an external signal input occurs as follows

1) Reception of pulse inputs from the external synchronous encoder begins
when the clutch is switched ON.

ON
REALNVIRTUAL mode*1 OFF
switching request flag
(M2043) ON
REALVIRTUAL mode*1 —QFF 1
status flag (M2044) ReaL mode! VIRTUAL mode
T
Pulse input from external I |
synchronous encoder \
| ON ON
|
Clutch ON/OFF OFF |
command device :
:
[}
External signal (TREN) OFF :
|
1
Feed present value !
(pulse) of synchronous —
encoder axis X ' Synchronous encoder
i i axis operation STOP
Synchronous encoder axis operation START (231

2) The clutch control mode *3 operation will be identical its operation at the
external input mode. The synchronous encoder and clutch operations oc-
cur in a corresponding manner.

(2) Operation END

(a) Operation at the synchronous encoder axis is ended when the REAL mode
is established in response to a VIRTUAL to REAL mode switching request
(M2043 switched from ON to OFF).

(b) The procedure for ending operation at the synchronous encoder axis is as fol-
lows

1) Stop the output module
* Stop the external synchronous encoder.

e Switch the connected clutch OFF.

2) Switch from the VIRTUAL to REAL mode.

/\ CAUTION

A\ Switching to the REAL mode while synchronous encoder axis and output module operation is in prog-

ress will cause a sudden stop at the output module, resulting in a servo error, and the machine will be
subjected to a jolt.
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3)

(@)

(5)

(1) *1: For details regarding the REAL/VIRTUAL mode switching request flag and the REAL/
VIRTUAL mode switching status flag, see Section 4.2.

(2) For details regarding switching between the REAL and VIRTUAL modes, see Chapter 9.

(3) *2: The synchronous encoder input START signal is input to the A171SENC/A273EX “TREN"
terminal.
For details regarding the A171SENC “TREN" terminal, refer to the Motion Controller
[A1718CPU] User's Manual.
For details regarding the A273EX “TREN" terminal, refer to the Motion Controller
[A273UHCPU] User's Manual.

(4) *3: For details regarding the clutch control mode, see Section 7.2.1.

STOP procedure
The synchronous encoder can be stopped by stopping the external synchronous
encoder.

(There are no external inputs (FLS, RLS, STOP), sequence program stop com-
mands, or rapid stop commands for the synchronous encoder.)

Control items

(a) As the synchronous encoder has no feedback pulse, the “deviation counter
value” and “actual present value” are not stored in memory.

(b) The synchronous encoder’s feed present value is recorded in a backup
memory, and is restored after switching from the REAL to VIRTUAL mode oc-
curs following a power ON.

1) Operation continuation is possible when the output module is using the ab-
solute position system (when position detection module/servo amplifier
are used). However, if the servo motor for the output module which is con-
nected to the synchronous encoder is operated while power is OFF, or if
the synchronous encoder is operated while power is OFF, continuation will
become impossible even if the absolute position system is being used.

if this occurs, a “VIRTUAL mode continuation disabled” warning signal will
switch ON,

To continue operation, the output module’s serve motor must be moved
to the position where synchronous operation is possible.

2) If the output module is not using the absolute position system, the feed
present value must be corrected (using the “present value change” func-
tion) after switching from the REAL to the VIRTUAL mode occurs.

Control change

The following synchronous encoder control item can be changed:
¢ Present value change
Present value changes are executed by the CHGA instruction.

At the A171SCPU and A273UHCPU (8-axis specification), the DSFLP instruction
can also be used for present value changes. (See appendix 4.)

For details regarding the CHGA and DSFLP instructions, see Section 5.3 of the
Motion Controller (SV13/22) Programming Manual (REAL Mode).

6-10
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6.2.2

Parameter list

The synchronous encoder parameters are shown in Tables 6.2 and 6.3.

For details regarding the synchronous encoder parameter setting procedure, refer to
the SW2SRX-GSV22PE/SWOIX-CAMPE Operating Manual.

(1) When A171SCPU is used

Table 6.2 Synchronous Encoder Parameter List (for A171SCPU)

No. Setting Item Defauit Value Setting Range
1 Encoder No. - 1
2 Operation mode when error occurs Continuation Continuation/Clutch OFF

(a) Encoder No.

Designates the number of the synchronous encoder which is connected to the
manual pulse generator & synchronous encoder interface.

Manual Pulse Generator/Synchronous Encoder Interface Unit's Encoder No.
P1/E1 1

P1: Connected to the manual pulse generator's input interface. This is for incremental type synchronous
encoders.

E1: Connected to the serial synchronous encoder interface. This is for absolute type synchronous encod-
ers.

*: Incremental and absolute type synchronous encoders can be used together.

(2) When A273UHCPU (8-axis specification) is used

Table 6.3 Synchronous Encoder Parameter List
(for A273UHCPU 8-axis Specification)

No. Setting Item Default Value Setting Range
1 Encoder No. - 1-3
2 Operation mode when error occurs Continuation Continuation/Clutch OFF

(a) Encoder No.

Designates the synchronous encoder No. which is connected to the manual
pulse generator & synchronous encoder interface.

1) For 8-axis specifications

Manual Puise Generator/Synchronous Encoder Interface Unit's Encoder No.
P1/E1 1
P2/E2 2
P3/E3 3

P1 - P3: Connected to the manual pulse generator’s input interface. This is for incremental type synchro-
nous encoders.

E1 - E3: Connected to the serial synchronous encoder interface. This is for absolute type synchronous
encoders.

6 - 11
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(3) When A273UHCPU (32-axis specification) is used

Table 6.4 Synchronous Encoder Parameter List
(for A273UHCPU 32-axis Specification)

No. Setting item Defauit Value Setting Range
1 Encoder No. - 1-12
2 Operation mode when error occurs Continuation Continuation/Clutch OFF

(a) For 32-axis specifications

Manual Pulse Generator/Synchronous Encoder interface Unit's Encoder No.

P1/E1 1
P2/E2

P3/E3

P4/E4

P5/E5

P6/ES

P7/E7

P8/ES8

lolINloolp~lwW]IN

P9Y/E9

—
o

P10/E10

P11/E11

—_
pury

-
N

P12/E12

P1-P12: Connected to the manual pulse generator’s input interface. This is for incremental type synchro-
nous encoders.

E1-E12: Connected to the serial synchronous encoder interface. This is for absolute type synchronous
encoders.

* Both incremental and absolute type synchronous encoders can be used together.

6-12
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(4) Operation Mode When Error Occurs

The operation method when major errors occur at the output modules of a given
system can be designated as shown below.

Control occurs as shown below, based on the parameter settings (see Table 6.2
and 6.3) of the synchronous encoder which is connected to the synchronous en-

coder main shatft.

(a) Continuation . ..

(b) Clutch OFF . ...

[Operation in Progress]
Synchronous encoder

g&

Clutch ON

Major error Clutch OFF—» ==
occurrence

Ma;or efror occurrence

Output module operation continues even if a major output
module error occurs. The error detection signal (M1607+

20n/Xn7/M2407+20n) will switch ON at such times, and the
corresponding error code will be recorded at the major error
storage area.

The system and output module continuation/stop setting
when a major output module error occurs is designated in
the sequence program.

When a major output module error occurs, that system’s
clutch will be switched OFF and all connected output mod-
ules will stop. At this time, the clutch ON/OFF command
device will not switch OFF, but the clutch status storage de-
vice will switch OFF regardiess of the clutch ON/OFF com-
mand device’'s ON/OFF status.

Operation will continue at axes where no clutch is connec-
ted.

The drive module can be stopped from the sequence pro-
gram, if required. To resume operation, eliminate the error
cause, then switch the clutch ON/OFF command device
ON.

[Operation When Major Error Occurs]

! i

i Operation
T continuation

Clutch OFF

Operation With “Clutch OFF" Setting

6-13



6. DRIVE MODULE

6.3 Common Devices (Input/Output, Internal Relay, Data Register)

The inputs/outputs, internal relays, and data registers used at the drive module are dis-
cussed in this section.

6.3.1 Input/output (X/Y) & internal relay (M)
(1) Inputoutput (X/Y) & internal relay (M) list
(a) When A171SCPU is used
The M1200 - M1599 servo system CPU internal relays are used at the drive
module.
¢ Inputs (M1200 - M1399)
Inputs consist of data set at the PCPU. This data is used by the sequence
program for checking the control status and for the designating the next
positioning command, etc.
« Qutputs (M1400 - M1599)
Outputs are set at the sequence program, and are used for positioning com-
mands, etc., which occur at the PCPU.
Table 6.5 Internal Relay List (for A171SCPU)
Device
Synchro- Virtual |Synchro-
nous Virtual Servo Motor Signal Name servo nous
Encoder motor | Encoder
P1/E1 Axis1 | Axis2 | Axis3 | Axis4
M1360 - - - - Error detection
M1361 - - - - Extemal signal TREN - O
M1362 - - - - VIRTUAL mode continuation disabled waming
M1200 | M1220 | M1240 | M1260 | Positioning START completed
M1201 | M1221 | M1241 | M1261 | Positioning completed
M1202 | M1222 | M1242 | M1262 | Unusable
Inputs M1203 | M1223 | M1243 | M1263 | Command In-position
_ M1204 | M1224 | M1244 | M1264 | Speed control in progress o _
M1205 | M1225 | M1245 | M1265 Unusabl
M1206 | M1226 | M1246 | M1266 | o
M1207 | M1227 | M1247 | M1267 | Error detection
M1208- [ M1228- | M1248- | M1268 -
M1219 | M1239 | M1259 | M1279 | Unusable
M1560 - - - - Error reset - O
M1400 | M1420 | M1440 | M1460 | Stop command
M1401 | M142t | M1441 | M1461 | Rapid stop command
M1402 | M1422 | M1442 | M1462 | Forward JOG start
M1403 | M1423 | M1443 | M1463 | Reverse JOG start
out M1404 | M1424 | M1444 | M1464 | Completed signal OFF command
puts _ M1405 | M1425 | M1445 | M1465 o B
M1206 | M1426 | Miads | M1dse | Juseble
M1407 | M1427 | M1447 | M1467 | Error reset
M1408 | M1428 | M1448 | M1468 | Unusable
M1409 | M1429 | M1449 | M1469 | STOP input valid/invalid
M1410- [ M1430- | M1450- | M1470-
M1419 | M1439 | M1459 | M147g | Unusable

0: Used —: Notused

6-14-
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(b) When A273UHCPU (8-axis specification) is used

The X/YEO - XE5/YE2, XF8 - XFA, X/Y100 - X/Y17F inputs/outputs of the
A273UHCPU (8-axis specification) are used at the drive module.

o Inputs (XEO - XES, XF8 - XFA, X100 - X17F)
Inputs consist of data set at the PCPU. This data is used by the sequence
program for checking the control status and for the designating the next
positioning command, etc.

» Outputs (YEO - YE2, Y100 - Y17F)
Outputs are set at the sequence program, and are used for positioning com-
mands, etc., which occur at the PCPU.

Table 6.6 Input/Output List (for A273UHCPU 8-axis Specification)

Device

Synchronous
Encoder

Virtual | Synchro-
Virtual servo motor Signal Name servo | nous

P1/E1 | P2/E1

PVE1

Axis | Axis | Axis | Axis | Axis | Axis | Axis motor | Encoder
2 3 4 5 6 7

XEO | XE1

XE2

- - - - - - - | Error detection
rror - o

XE3 | XE4

XES

- - - - - - - External signal TREN

XF8 | XF9

XFA

VIRTUAL mode con-
- - - - - - - tinuation disabled
waming

Inputs

X100

Positioning START

X110 | X120 { X130 | X140 | X150 | X160 | X170 completed

X101

Positioning com-

X111 | X121 | X131 | X141 | X151 | X181 | X171 pleted

X102

X112 | X122 | X132 | X142 | X152 | X162 | X172 | Unusable

X103

X113 | X123 | X133 | X143 | X153 | X163 | X173 | Command in-position O -

X104

Speed control in

X114 | X124 | X134 | X144 | X154 | X164 | X174 progress

X105

X115 | X125 | X135 | X145 | X155 | X165 | X175

X106

X118 | X128 | X136 | X146 | X156 | X166 | xi7a | _ruseble

X107

X117 | X127 | X137 | X147 | X157 | X167 | X177 | Error detection

X108
X10F

X118 | X128 | X138 | X148 | X158 | X188 | X178
- - - - - - - Unusable
X11F { X12F | X13F | X13F | X15F | X16F | X17F

YEO | YE1

YE2

z - - — - - - | Error reset O

Out-
puts | _ -

Y100

Y100 | Y120 | Y130 | Y140 | Y150 | Y160 | Y170 | Stop command

Y101

Y101 ;Y121 | Y131 | Y141 | Y151 | Y161 | Y171 | Rapid stop command

Y102

Y102 | Y122 | Y132 | Y142 | Y152 | Y162 | Y172 | Forward JOG start

Y103

Y103 | Y123 | Y133 | Y143 | Y1583 | Y163 | Y173 | Reverse JOG start

Y104

Completed signal

Y104 | Y124 | Y134 | Y144 | Y154 | Y164 | Y174 OFF command

Y105

Y106

Y106 | V125 | V135 [ V145 [ V155 | v1es [virs |
Y106 | Y126 | Y136 | Y146 | Y156 | Y166 | Y176 | —ca0® O

Y107

Y107 | Y127 | Y137 | Y147 | Y157 | Y167 | Y177 | Error reset

Y108

Y108 | Y128 | Y138 | Y148 | Y158 | Y168 | Y178 | Unusable

Y109

STOP input valid/in-

Y108 | Y129 § Y139 | Y149 | Y159 | Y169 | Y179 valid

Y10A
Y10F

Y11A | Y12A | Y13A | Y14A | Y15A | Y16A | Y17A
- - - - - - - | Unusable
Y1IF | Y12F | Y13F | Y14F | Y15F | Y16F | Y17F

O: Used -: Notused
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{c) ‘When A273UHCPU (32-axis specification) is used

The M4000-M5487 servo systam CPU intemal relays are used at the drive
module.

¢ inputs (M4000 - M4687)
Inputs consist of data set at the PCPU. This data is used by the sequence
program for checking the control status and for designating the next posi-
tioning command, etc.

e Qutputs (M4800 - M5487)
Outputs are set at the sequence program, and are used for positioning com-
mands, etc., sent to the PCPU.

Table 6.7 Internal Relay List (Synchronous Encoder)(for A273UHCPU 32-axis Specification)

Device
P1/E1 P2/E2 P3/E3 P4/E4 PS/ES P&/E6
M4640 M4844 M4848 M4652 M4656 M4660 | Error detection
M4641 M4845 M4849 M4853 M4857 M4661 | External signal TREN
M4642 M4646 M4850 M4s54 M4658 M4862 | VIRTUAL mode continuation disabled waming
M4643 Mag47 M4851 M4855 M4659 M4663 | Unusable
Inputs P7/E7 P8/ES PO/ES | P10/E10 | PI1/EN1 | P12/E12
M4684 M4668 M4672 M4676 M4680 M4684 | Error detection
M4665 M4669 M4673 M4677 M4681 M4685 | External signal TREN
M46866 M4670 M4674 M4678 M4682 M4886 | VIRTUAL mode continuation disabled waming
M4667 M4671 M4675 M4679 M4683 M4687 | Unusable
P1/E1 P2/e2 PIE3 PA/E4 PS/ES PS/ES
M5440 M5444 M5448 M5452 M5456 M5460 | Error reset
M5441 M5445 M5449 M5453 M5457 M5461
M5442 M5446 M5450 M5454 M5458 M5462 | Unusable
M5443 M5447 M5451 M5455 M5459 M5463
P7/E7 PS/ES PO/ES | P1O/E10 | PII/E11 | P12/E12
M54864 M5468 M5472 M5476 M5480 M5484 | Error reset
M5485 M5469 M5473 M5477 M5481 M5485
M5466 M5470 M5474 M5478 M5482 M5486 | Unusable
M5457 M5471 M5475 M5479 M5483 M5487

O: Used —: Not used

Signal Name

Outputs
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Table 6.8 Internal Relay List (Virtual Servo Motor) (for A273UHCPU 32-axis Specification)

Device Signal Name
Axis 1 Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis7 | Axis 8
M4000 | M4020 | M4040 | M4060 | M4080 | M4100 | M4120 | M4140 | Positioning START completed
M4001 | M4021 | M4041 | M4061 | M4081 [ M4101 | M#121 | M4141 | Posttioning completed
M4002 | M4022 | MA042 | Ma062 | M4082 | M4102 | MA122 | M4142 | Unusable
M4003 | M4023 | M4043 | M4063 | M4083 | M4103 | M4123 | M4143 | Command in-position
Inputs | M4004 | M4024 | M4044 | M4064 M4084 | M4104 | M4124 | M4144 | Speed control in progress
M4005 | M4025 | M4045 | MA065 | M4085 | M4105 | Ma125 | M4145
M4006 | Ma026 | M4046 | M40G6 | M40BE | Ma106 | Ma126 | Matds | Cnusable
M4007 | M4027 | M4047 | M40687 | M4087 | M4107 | M4127 | M4147 | Error detection
M4008 - | M4028 - | M4D48 - | M406S - | M40BS - | M4108- | M4128- | M4148- | ||
M4019 | M4039 | M4059 | M4O79 | M4099 | MA119 | M4139 | Md149
M4800 | M4820 | M4840 | M4860 | M4880 | M4900 | M4920 | M4940 | Stop command
M4801 | M4821 | M4841 | M4861 | M4881 | M4a801 | M4621 | M4941 | Rapid stop command
M4802 | M4822 | M4842 | M4862 | M4BB2 | M4902 | M4922 | M4942 | Forward JOG start
M4803 | M4823 | M4843 |- M4863 | M4883 | M4903 | M4923 | M4943 | Reverse JOG start
M4804 | M4824 | Md4B44 | M4864 | M4884 | M4804 | M4024 | M4944 | Cempleted signal OFF command
Outputs | M4805 | M4825 | M4845 | M4865 | M48s5 M4905 _M4925 M4945 Unusable
M4806 | M4826 | M4B4E | M4868 | M4ABSE | M4DOS | M4928 | M4946
M4807 | M4827 | M4B47 | M4867 | M4887 | M4907 | M4627 | M4947 | Error reset
M4808 | M4828 | M4848 | M4868 | M4888 | M4908 | M4928 | M4948 | Unusable
M4809 | M4829 | M4840 | M4860 | M4880 | M4909 | M4920 | M4949 | STOP input validinvalid
M4810 - | M4830 - | M4850 - | M4870 - | MABDO - | M4810 - | M4930 - | M4950 - Unusable
M4819 | M4839 | M4859 | M4879 | M489 | M4919 | M4839 | M4959
Axis9 | Axis10 | Axis 11 | Axis 12 | Axis 13 | Axis 14 | AxIs 15 | Axis 16
M4160 | M4180 | M4200 | M4220 | M4240 | M4260 | M4280 | M4300 | Positioning START completed
M4161 | M4181 | M4201 | M4221 | M4241 | M4261 | M4281 | M4301 | Positioning completed
M4162 | M4182 | M4202 | M4222 | M4242 | M4262 | M4282 | M4302 | Unusable
M4163 | M4183 | M4203 | M4223 | M4243 | M4263 | M4283 | M4303 | Command In-position
Inputs M4164 | M4184 | M4204 | M4224 | M4244 | M4264 | M4284 | M4304 | Speed control in progress
M4165 | MA185 | M4205 | M4225 | M4245 | M42e5 | M4285 | M4305
M4166 | M4186 | M4206 | M4226 | M4246 | MA266 | Mazes | Masos | Unusable
M4167 | M4187 | M4207 | Md4227 | M4247 | M4287 | M4287 | M4307 | Ermor detection
M4168 - | M4188 - | M4208 - | M4228 - | M4248 - | M4268 - | M4288 - | M4308 - Unusable
M4179 | M4199 | M4210 | M4239 | M4259 | M4279 | M4209 | M4319
M4960 | M4980 | M5000 | M5020 | M5040 | MS080 | MS080 | M5100 | Stop command
M4961 | M4981 | MBOO1 | M5021 | M5041 | M50681 | M5081 | M5101 | Rapid stop command
M4982 | M4982 | M5002 | M5022 | MB042 | M5062 | M5082 | M5102 | Forward JOG stant
M4963 | M4983 | M5003 | M5023 | M5043 | M5063 | M5083 | M5103 | Reverse JOG start
M4964 | M4984 | M5004 | MBO24 | M5044 | MB5064 | M5084 | M5104 | Completed signal OFF command
Outputs | M4965 | M4985 | M5005 M5025 | M5D45 | M5065 | M5085 | M5105
- ; - - Unusable
M4966 | M4986 | M5008 | M5028 | M5048 | M5D66 | M5088 | M5108
M4967 | M4987 | MS007 | M5827 | M5047 | MS067 | M5087 | M5107 | Error reset
M4968 | M49B8 | MS00S | M5028 | M5648 | MSD88 | M5088 | M5108 | Unusable
M4969 | M4989 | M5009 | M5029 | M5049 | MS089 | MS50B9 | M5109 | STOP input valid/invalid
M4970 - | M4890 - | M5010 - | M5030 - | MS5050 - | M5070 - | M5090 - | M5110 -
M4979 | M4999 | M5019 | M5039 | M5059 | MS5079 | M5089 | Ms11g | Unusable
O: Used - Not used '
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Table 6.8 internal Relay List (Virtual Servo Motor)
(for A273UHCPU 32-axis Specification) (Contined)

Device
Axjs 17 | Axis 18 | Axis 19 | Axis 20 | Axis 21 | Axis 22 | Axis 23 | Axis 24
M4320 | M4340 | M4360 | M4380 | M4400 | M4420 | M4440 | M4460 | Positioning START completed
M4321 | M4341 | M4361 | M4381 | M4401 | M4421 | Md441 | M4461 | Positioning completed
M4322 | M4342 | M4362 | M4382 | M4402 | M4422 | M4442 | M4462 | Unusable
M4323 | M4343 | M4363 | M4383 | M4403 | M4423 | M4443 | M4463 | Command in-position
M4324 | M4344 | M4364 | M4384 | M4404 | M4424 | M4444 | M4464 | Speed control in progress
M4445
M4446

sigml Name

inputs

M4325 | M4345 | M4365 | M4385 | M4405 | M4425 M4465

M4326 | M4346 | M4366 | M4386 | M4406 | M4426 M4466

M4327 | M4347 | M4367 | M43B7 | M4407 | M4427 | M4447 | M44687 | Emor detection
M4328 - | M4348 - | M4368 - | M4ASBS - | M4408 - | M4428 - | M4448 - | M4468 - Unusable

M4339 | M4359 | M4379 | M4399 | M4419 | M4430 | M4459 | M4479

M5120 | M5140 | M5160 | M5180 | M5200 | M5220 | M5240 | M5260 | Stop command

M5121 | M5141 | M5161 | M5181 | M5201 | M5221 | M5241 | M5261 | Rapid stop command

M5122 | M5142 | M5162 | M5182 | M5202 | M5222 | M5242 | M5262 | Forward JOG start

M5123 | M5143 | M5183 | M5183 | M5203 | M5223 | M5243 | M5263 | Reverse JOG start

M5124 | M5144 | M5164 | M5184 | M5204 | M5224 | M5244 | M5264 | Completed signal OFF command
Outputs M5125 | M5145 | M5165 | M5185 | M5205 | M5225 | M5245 | M5265 Unusable
M5126 | M5146 | M5166 | M5186 | M5206 | M5226 | M5246 | M5266
M5127 | M5147 | M5167 | M5187 | M5207 | M5227 | M5247 | M5267 | Error reset
M5128 | M5148 | M5168 | M5188 | M5208 | M5228 | M5248 | M5268 | Unusable
M5129 | M5149 | M5169 | M5189 | M50 | MS5229 | M5249 | M5269 | STOP input validinvalid

M5130 - | M5150 - | M5170 - | M5190 - | M5210 - | M5230 - | M5250 - | M5270 - Unusable
M5139 | M5159 | M5179 | M5199 | MS5219 | M5239 | M5250 | M5278 u

Axis 25 | Axis 26 | Axis 27 | Axis 28 | Axis 29 | Axis 30 | Axis 31 | Axis 32
M4480 | M4500 | M4520 | M4540 | M4560 | M4580 | M4600 | M4820 | Positioning START completed
M4481 | M4501 | M4521 | M4541 | M4561 | M4581 | M4601 | M4821 | Poslitioning completed

M4482 | M4502 | M4522 | M4542 | M4562 | M4582 | M4602 | M4622 | Unusable

M4483 | M4503 | M4523 | M4543 | M4563 | M4583 | M4B03 | M4823 | Command in-position

M4484 | M4504 | M4524 | M4544 | M4564 | M45B4 | M4604 | M4624 | Speed control in progress
M4485 | M4505 | M4525 | M4545 | M4565 | M4585 | M460S | M4625
M4486 | M4506 | M4526 | M4546 | MAS66 | M4586 | M4606 | M4626
M4487 | M4507 | M4527 | M4547 | M4567 | M4EB7 | M4807 | M4827 | Emor detection

M4488 - | M4508 - | M4528 - | M4548 - | M4565 - | M458S - | M4608 - [ M4628- | |
M4499 | M4519 | M4539 | M4559 | M4579 | M4589 | M4619 | Mde3g | —usa

M5280 | M5300 | M5320 | M5340 | M5360 | M5380 | M5400 | M5420 | Stop command
M5281 | M5301 | M5321 | M5341 | M5361 | M5381 | M5401 | M5421 | Rapid stop command
M5282 | M5302 | M5322 | M5342 | M5382 | M5382 | M5402 | M5422 | Forward JOG start
M5283 | M5303 | M5323 | M5343 | M5383 | M5383 | M5403 | M5423 | Reverse JOG start

Unusable

Inputs

Unusable

M5284 | M5304 | M5324 | M5344 | M5364 | M5384 | Mb404 | M5424 | Completed signal OFF command

M5285 | M5305 | M5325 | M5345 | M5385 | M5385 | M5405 | M5425
Outputs : Unusable
M5286 | M5306 | M5326 | M5346 | M5386 | M5386 | M5406 | M5426
M5287 | MB5307 | M5327 | M5347 | M5367 | M5387 | M5407 | M5427 | Ermor reset
M5288 | M5308 | M5328 | M5348 | M5368 | M5388 | M5408 | MS428 | Unusabls
M5289 | M5309 | M5320 | M5349 | M5369 | M5389 | M5409 | M5429 | STOP input validinvalid
M5290 - | M5310 - | M5330 - | M5350 - | M5370 - | M5300 - | M5410 - M5430 - Unusable '
M5299 | M5319 | M5339 | M5359 | M5379 | MB399 | M5419 | M5439 sa

O: Used —: Not used

6-18




6. DRIVE MODULE

(2) Input/output (X/Y) and internal relay (M) details

(a) Error detection signal (M1360, M1207+20n/XEOQ - XE2, X1n7/M4640+4n,
M4007+20n)*1

1) The error detection signal switches ON when a minor or major error occurs
at the drive module, or at an output module which is connected to the drive
module. ON/OFF switching of this signal permits error valid/invalid identi-
fication processing.

2) When the error detection signal switches ON, the corresponding error
code is recorded at the error code storage area.

» Minor error code*2 .... Stored at minor error code storage area*3.
* Major error code*2 .... Stored at major error code storage area*3.

The error code or the output module error detection signal’s ON/OFF sta-
tus indicates whether the error occurred at the drive module or the output
module.

3) When a normal status is restored at the drive module and output module,
and the error reset command (Y1n7)*1 is switched ON, the error detection
signal will switch OFF.

(b) External signal TREN (M1361/XE3, XE4, XE5/M4641+4n)*1

The external signal TREN is used for clutch control in the external input mode.
This signal switches ON when input occurs at the A171SENC/A273EX
“TREN” input terminal, and indicates the TREN terminal’s input ON/OFF sta-
tus.

(¢) VIRTUAL mode continuation disabled warning signal (M1362/XF8 - XFA/
M4642+4n)*1

As happens when the absolute type synchronous encoder is moved while
power is OFF, this signal will switch ON when the present value read at power
ON difters from that which was stored at power OFF (final present value of
VIRTUAL mode operation). This signal status indicates whether VIRTUAL
mode operation can be continued following a power ON or servo system CPU
reset.

(1) *1: The *n" of M1207+20n represents the numerical value corresponding to the virtual axis No.

n 0 2 4 [}
Virtual axis No. 1 2 3 4
The “n” of X/Y 1n7 represents the numerical value (0 - 7) corresponding to the virtual axis
No.
n 0 1 2 3 4 5 6
Virtual axis No. 1 2 3 4 5 ] 7

The “m” of M4640+4n, M4841+4n, and 4642+4n represents the numerical value corre-
sponding to the synchronous encoder No.

n 4] 1 2 3 4 5
Synchronous encoder No. | P1/E{ P2/E2 P3/E3 | P4/E4 PS/ES P8/E6

n ] 7 8 9 10 1
Synchronous encoder No. | P7/E7 P8/Es | Po/E9 jP10/E10 | P11/Et1 | P12/E12
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6. DRIVE MODULE

(2) *2: For details regarding drive modulé major & minor errors, see Section 10.3.
For details regarding output module major & minor errors, see Section 10.5.

(3) *3 For details regarding the minor and major error code storage areas, see Section 6.3.2.

(d) Positioning START completed signal (M1200+20n/X1n0/M4000+20n)*1

1) This signal switches ON when a positioning START is completed at the
axis designated by a DSFRP/SVST instruction in the sequence program.

This signal is inoperative during JOG and speed control operations.

This signal can be used for M-code readouts, etc., when positioning is
started. *2

2) The positioning START completed signal will switch OFF at the leading
edge (OFF — ON) of the “completed” signal OFF command
(M1404+20n/Y1n4/M4804+20n)*1, or when positioning is completed.

Atleading edge of “completed” signal OFF command (OFF — ON) |
V[ / \. Dwell time
=i
' ‘ ‘, t
DSFRP/SVST instruction —
START accept '; ON {—
Positioning START CFF
completed
“Completed” signal OFF QEF
command (Y1n4)
When positioning is completed
posTioning s come ] Dwell time
Vv / \ / Positioning completed
T <—>'/ t
DSFRP/SVST instruction —) - ‘
/SVST i o J
START accept | ON }-—
Positioning START OFF | A
completed

Fig. 6.3 Positioning START Completed Signal’s ON/OFF Timing

1) *1 : The “n" of M1200+20n and M1404+20n represents the numerical value corresponding to the
virtual axis No. :

n 0 1 4 2 3
Virtual axis No. 1 2 3 4
The “n” of M4n0 and Y 1n4 represents the numerical value (0 - 7) corresponding to the virtu-
al axis No.
. n 1] 1
Virtual axis No. 1 .2 3 4 5 6 7 8
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*1. The “n” of M4000+20n and M4804+20n represents the numerical value corresponding to
the virtual axis No.

n 0 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7

n 8 9 10 1 12 13 14 15
Virtual axis No. 9 10 1 12 13 14 15 16

n 16 17 18 19 20 21 22 23
Virtual axis No. 17 18 19 20 21 22 23 24

n 24 25 26 27 28 29 30 31
Virtual axis No. 25 26 27 28 29 30 31 32

(2) *2: For details regarding M-codes, see Section 8.2 of the Motion Controller (SV13/22) Program-
ming Manual (REAL Mode).

(e) Pasitioning completed signal (M1201+20n/X1n1/M4001+20n)*1

1) This signal switches ON when positioning is completed at the axis desig-
nated by a DSFRP/SVST instruction in the sequence program.

This signal will not switch ON when JOG or speed control operations are
started, or when they are stopped while in progress.

This signal can be used for M-code readouts when positioning is com-
pleted. *2

2) The positioning completed signal will switch OFF at the leading edge (OFF
— ON) of the “completed” signal OFF command (M1404+20n/Y1n4/
M4804+20n)*1, or when a positioning START is completed.

At leading edge of Yn4 completed signal OFF command (OFF — ON) |

vT / \ Dwell time /
e ol
T ; t
DSFRP/SVST instruction j FI
ON ! é
START accept FE

. _ON

Positioning START QFF

completed N
“Completed” signal OFF QFF
command
When next positioning control START is completed | Positioning
‘ Bwell time completed Positioning START
VT S \\ l l/
| <—>] ; t

DSFRP/SVST instruction ‘ N—

ON ! é i
START accept |

ON ( l

Positioning START
completed

Fig. 6.4 Positioning START Completed Signal’s ON/OFF Timing
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(1) *1: The“n” of M1201+20n and M1404+20n represents the numerical value corresponding to the

virtual axis No.
n 0 1 2 3
Virtual axis No. 1 2 3 4
The “n” of X1n1 and Y1n4 represents the numerical value (0 - 7) corresponding to the virtual
axis No.
n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8
The “n" of M4001+20n and M4804+20n represents the numerical value corresponding to the
virtual axis No.
n 0 2 3 4 5
Virtual axis No. 1 2 3 4 5 6 7 8
n 8 9 10 1 12 13 14 15
Virtual axis No. 9 10 1 12 13 14 16 16
n 16 17 18 19 20 2t 22 23
Virtual axis No. 17 18 19 20 21 22 23 24
n 24 25 26 27 28 29 30 3
Virtual axis No. 25 26 27 28 29 30 31 32

(2) *2: For details regarding M-codes, see Section 8.2 of the Motion Controller (SV13/22) Program-
ming Manual (REAL Mode).

() Command in-position command (M1203+20n/X1n3/M4003+20n)*1

1) This signal switches ON when the absolute difference between the com-
mand position and the present value is less than the “command in-position
range” designated by the virtual servo motor parameter setting (see Sec-
tion 6.1.2).

This signal switches OFF when the following occur:
* Positioning control START

e Speed control

¢ JOG operation

2) A command in-position check occurs constantly during position control,
but does not occur during speed control.

Position Command in-position setting value

control Speed control

1 /// Y/

Execution of command in-position check

&

_“l

Fig. 6.5 Command In-position Signal’s ON/OFF Timing
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(g) Speed control in-progress signal (M1204+20n/X1n4/M4004+20n)*1

1) This signal switches ON when speed control is in progress, and serves to
indicate whether speed control or position control is currently in progress.
This signal will switch OFF when the next position control START occurs.

2) The speed control in-progress signal is OFF at power ON, and during posi-

tion control.
[ During speed control | | During position control |
Speed control Positioning
start start /
\I \I t
| ON |

Speed controt OFF q____
in-progress signal

Fig. 6.6 Speed Control In-progress Signal’s ON/OFF Timing

(1) *1: The“n" of M1203+20n and M1204+20n represents the numerical value corresponding to the
virtual axis No.

n 0 1 2 3
Virtual axis No. 1 2 3 4
The “n” of X1n3 and X1n4 represents the numerical value (0 - 7) corresponding to the virtual
axis No. '
n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8
The “n” of M4003+20n and M4004+20n represents the numerical value corresponding to the
virtual axis No.
n (1] 2 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8
n 8 9 10 1 12 13 14 15
Virtual axis No. 9 10 11 12 13 14 15 16
n 16 17 18 19 20 21 2 23
Virtual axis No. 17 18 19 20 21 22 28 24
n 24 25 26 27 28 29 30 3
Virtual axis No. 25 26 27 28 29 30 31 32
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(h) Error reset command (M1560, M1407+20n/YEO-YE2, Y1n7/M5440+4n/
M4807+20n)*1

1) The error resetcommand is used to clear minor and major error code stor-
age areas for the drive module of the axis where the error occurred, and
to reset the error detection signal.

2) The relationship between the error reset command and the error detection
signal is shown in Tables 6.9 to 6.11.

[When A171SCPU is used]

Table 6.9 Error Detection Signal & Error Signal List (for A171SCPU)

Drive Module Error Detection Signal Error Reset Signal
Synchronous encoder P1/E1 M1360 M1560
Virtual axis -1 M1207 M1407
Virtual axis 2 M1227 M1427
Virtual servo motor - -
Virtual axis 3 M1247 M1447
Virtual axis 4 M1267 M1467

[When A273UHCPU 8-axis specification is used)]

Table 6.10 Error Detection Signal & Error Signal List
(for A273UHCPU 8-axis Specification)

Drive Module Error Detection Signal Error Reset Signal

P1/E1 XEO YEO

Synchronous encoder P2/E2 XE1 YE1
P3/E3 XE2 YE2
Virtual axis 1 X107 Y107
Virtual axis 2 X117 Y117
Virtual axis 3 X127 Y127
Virtual servo motor V?rtual ax?s 4 X137 187
Virtual axis 5 X147 Y147
Virtual axis 6 X157 . Y157
Virtual axis 7 X167 Y167
Virtual axis 8 X177 Y177
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When A273UHCPU 32-axis specification is used)

Table 6.11 Error Betection Signal & Error Signal List (for A273UHCPU 32-axis Specification)

Drive Module on Signal | Signar Drive Module Gon Signal | Signal
P1/E1 M4640 M5440 Virtual axis 11 M4207 M5007
P2/E2 M4644 M5444 Virtuel axis 12 M4227 M5027
P3/E3 M4648 M5448 Virtuel axis 13 M4247 M5047
P4/E4 M4652 M5452 Virtual axis 14 M4267 M5067
PS/ES - M4656 M5456 Virtuat axis 15 M4287 M5087
Synchronous P6/ES - M4660 M5460 Virtual axis 16 M4307 M5107
encoder P7/E7 M4664 M5464 Virtua! axis 17 M4327 M5127
PB/ES M4668 M5468 Virtual axis 18 M4347 M5147
P9/E9 M4672 M5472 Virtual axis 19 M4367 M5167
P10/E10 M4676 M5476 Virtual axis 20 M4387 M5187
P11/E11 M4680 M5480 Virtual servo | Virtual axis 21 Ma407 M5207
P12/E12 M4684 M5484 motor Virtua! axis 22 M4427 Ms227
Virtual axis 1 M4007 M4807 Virtual axis 23 M4447 M5247
Virtual axis 2 M4027 M4827 Virtual axis 24 M4467 M5267
Virtual axis 3 M4047 M4847 Virtual axis 25 M4487 M5287
Virtual axis 4 M4067 M4867 Virtual axis 26 M4507 M5307
Virtual servo Virtual axis S M4087 M4887 Vintual axis 27 M4527 M5327
motor Virtual axis 6 M4107 M4907 Virtual axis 28 M4547 M5347
Virtual axis 7 M4127 M4927 Virtual axis 29 M4567 M5367
Virtual axis 8 M4147 M4947 Virtual axis 30 M4587 M5387
Virtual axis 9 M4167 M4967 Virtual axis 31 M4607 M5407
Virtual axis 10 M4187 M4g87 Virtual axis 32 M4627 M5427

3) When the error reset command switches ON, the following processing oc-
curs.

* When the drive module and output module statuses are normal, the mi-
nor or major error code storage area is cleared, and the error detection
signal is reset.

= |[f an error status still exists at the drive module and output module, the
error code will again be recorded at the minor or major error code stor-
age area.
in this case, the error detection signal (M1360, M1207+20n/XEOQ - XE2,
X1n7/M4640+4n, M4007+20n)*1 will remain ON.

POINT |

Do not switch the error reset command (M1560, M1407+20n/YEQ - YE2,
Y1n7/M5440+4n, M4807+20n)*1 ON with a PLS instruction since this can dis-
able the error reset function.

*1: The “n” in M1207+20n and M1407+20n represents the numerical value corresponding to the
virtual axis No.

n 0 1 2 3
Virtual axis No. 1 2 3 4
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*1. The “n” of X1n7 and Y1n7 represents the numerical value (0 - 7) comresponding to the virtual

axis No.
n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8
The “n” of M4640+4n and M5440+4n represents the numerical value corresponding to the syn-
chronous encoder No.
n o 1 2 3 4 5
Synchronous encoderNo. | P1/E1 P2/E2 | P3/E3 | P4/E4 | P5/E5 | P6/E6
n ] 7 8 9 10 1"
Synchronous encoder No. | P7/E7 P8/E8 PO/E9 | P10/E10 | P11/E11 | P12/E12
The “n” of M4007+20n and M4807+20n represents the numerical value corresponding to the
virtual axis No.
n 0 2 3 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8
n 8 9 10 " 12 13 14 15
Virtual axis No. 9 10 11 12 13 14 15 16
n 16 17 18 19 20 21 2 23
Virtual axis No. 17 18 19 20 21 22 23 24
n 24 25 26 27 28 29 30 31
Virtual axis No. | 25 26 27 28 29 30 31 32
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(i) Stop command (M1440+20n/Y1n0/M4800+20n)*1

1) The stop command is used to stop operation at an axis where motion is
in progress, and it becomes effective at the leading edge (OFF — ON) of
the signal. (Operation cannot be started at axes where the stop command

is ON.)
ON
Stop OFF
command
Stop command
(¥1n0) at specified axis
Vv Control when
stop command
Designated  f--ccceeepm— N '_’_.J..—\ is OFF
speed \\
/ /STOP
\ .
Deceleration stop processing

Fig. 6.7 Stop Processing by Stop Command

2) The stop command can also be used during speed control. (For details
regarding speed control, see Section 7.14 of the Motion Controller
{SV13/22) Programming Manual (REAL Mode).

3) STOP processing which occurs in response to the stop command is
shown in Table 6.12 below.

Table 6.12 Stop Processing at Stop Command ON

Processing at Stop Command ON

Control In Progress

When Control is in Progress

When Deceleration to Stop is in
Progress

Position control Deceleration to a stop occurs within Stop command is ignored, and the de-
S control the deceleration time designated in the | celeration stop processing continues.
peed servo program or parameter block.
JOG operation
REMARK

*1: The “n” in M1400+20n represents the numerical value corresponding to the virtual axis No.

n

0 1 2 3

Virtual axis No. 1 2

3 4

The “n” of Y1nO represents the numerical value (0 - 7) corresponding to the virtual axis No.

n

0 1 2 3

Virtual axis No. 1 2 3
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The “n" of M4800+20n represents the numerical value corresponding to the virtual axis No.

n 0 1 | .2
Virtual axis:No, 1 2 3 4 5 6 7 8
N 8 9 10 " 12 13 14 15
Virtual axis No. 9 10 kA 12 13 14 15 16
n 16 17 18 19 20 21 22 23
Virtual axis No. 17 18 19 20 21 22 23 24
n 24 25 26 27 28 29 30 31
Virtual axis No. 25 26 27 28 29 30 31 32

() Rapid stop command (M1401+20n/Y1n1/M4801+20n)*1

1) This command is used to execute a rapid sto+20np at an axis which is in
motion, and it becomes effective at its leading edge (OFF — ON). (Opera-
tion cannot be started at axes where the rapid stop command is ON.)

ON

"'tapid OFF
8
cc?nﬁmand Rapid stop command

‘ at specified axis

Vv Control when
rapid stop com-

Designated - --_--_-_-!TTC mand is OFF
speed .

[ fJ STOP

Rapid stop processing *2

Fig. 6.8 Rapid Stop Processing by Rapid Stop Command

2) The rapid stop processing which occurs when the rapid stop command
switches ON is shown in Table 6.11 below.

Table 6.13 Rapid Stop Processing When Rapid Stop
Command is Switched ON

Processing st $top Command ON
Control in Progress When Deceleration to Stop is in
When Control is in Progress Progress
Rapid stop occurs. Deceleration processing is aborted,
: : and rapid stop processing begins.
Position control Speed
tirmit
value
S Designated
Speed limit o
value I speed
Speed control ated Rapid stop
speedu command
Rapid stop
processing
id stop de-
JOG operation Rapid stop ;.grdmo?\p time
deceleration time STOP decsi-
eration time
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REMARKS|

*1: The "n” in M1401+20n represents the numerical value corresponding to the virtual axis No.

5 n . 0. 1 2 3
Virtual axis No. 1 2 3 4
The “n” of Y¥1n1 represents the numerical value (0 - 7) corresponding to the virtual axis No.

n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8

The “n” of M4801+20n represents the numerical value corresponding to the virtual axis No.

n 0 1 2 3
Virtual axis No. 1 2 3 4 5 6 7
n 8 9 10 1 12 13 14 15
Virtual axis No. 9 | 10 11 12 .13 14 15 16
n 16 17 18 19 20 21 22 23
Virtual axis No. 17 18 19 20 21 22 23 24
n 24 25 26 27 | 28 .} 29 30 31
Virtual axis No. 25 26 27 28 29 30 31 32

*2: Rapid stop processing results in deceleration to a stop. within the rapid stop deceleration time
designated at the parameter block or servo program.

(k) Forward JOG start command (M1402+20n/Y1n2/M4802+20n)*1/Reverse
JOG start command (M1403+20n/Y 1n3/M4803+20n) *1

1) When the forward JOG start command (Y 1n2) is ON in the sequence pro-
gram, JOG operation occurs in the forward direction (direction in which the
address increases).

When the forward JOG start command (Y1n2) is switched OFF, a decel-
eration and STOP will occur-within the deceleration time designated at the
parameter block.

2) When the reverse JOG start command (Y 1n3) is ON in the sequence pro-
gram, JOG operation occurs in the reverse direction (direction in which the
address decreases).

When the reverse JOG start command (Y1n3) is switched OFF, a decel-
eration and STOP will occur within the deceleration time designated at the
parameter block.

POINT l

The sequence program features an interlock function which prevents the for-
ward (Y1n2) and reverse (Y1n3) JOG start commands from being switched ON
simultaneously.
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() Completed signal OFF command (M1404+20n/Y 1n4/M4804+20n)*1

This command is used to switch the “positioning START completed signal”
(M1200+20n/X1n0/M4000+20n)*1 and the “positioning completed signal”
{(M1201+20n/X1n1/M4001+20n)*1 OFF in the sequence program.

Dwelltime(ééééiéS:Dweﬂtime <§§§§§
-«— -
] j i >t

)
1
)
i
)
|
1
]

Positioning START
completed OFF oN! ,

Positioning OFF . ; }

completed ! ON
Completed signal OFF

QFF command

POINT I

Do not switch the “completed signal OFF command” ON by a PLS instruction.
Such an action will make it impossible to switch the “positioning START com-
pleted signal” (X1n0) and the “positioning completed signal” (X1n1) OFF.

(m) External STOP input invalid command at START (M1409+20n/Y 1n9/M4809+
20n)*1

This command is used to designate a validfinvalid setting for the external
STOP input.

s ON .... Theexternal STOP input will be invalid, and axes where the STOP
input is ON can be started.

» OFF ... The external STOP input will be valid, and axes where the STOP
input is ON cannot be started.

POINT ,

After operation has been-started by switching Y1n9 ON, switch the STOP input
from OFF to ON to stop the operation by an external STOP input. (If the STOP
input is ON when the START occurs, switch the STOP input ON — OFF — ON.)
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*1: The “n” of M1200+20n, M1201+20n, M1402+20n, M1403+20n, M1404+20n, and M1409+20n

represents the numerical value corresponding to the virtual axis No.

0

1

2

3

Virtual axis No.

1

2

3

4

The *n” of X1nQ, X1n1, Y1n2, Y1n3, YIn4, and Y1n9 represents the numerical value (0 - 7)
corresponding to the virtual axis No.

n

0

Virtual axis No.

1

The “n” of M4000+20n, M4001+20n, M4802+20n, M4803+20n, M4804+20n, and M4809+20n

represents the numerical value comresponding to the virtual axis No.

n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8
n 8 9 10 11 12 13 14 1§
Virtual axis No. 9 10 11 12 13 14 15 16
n 16 17 18 19 20 21 22 23
Virtual axis No. 17 18 19 20 21 22 23 24
n 24 25 26 27 28 29 30 31
Virtual axis No. 25 26 27 28 29 30 31 32
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6.3.2 Data registers (D)

“The foliowing servo system CPU data registers are used at the drive module:

e FOrA171SCPU ......... .o D 670 - D759, D960 - D1007,
‘ : D1012 - D1023

o For A273UHCPU (8-Axis Specification).. . . . | D 670 - D759, D960 - D1007,
D1012 - D1023

¢ For A273UHCPU (32-Axis Specification) ... D670 - D1239

See Appendix 5 “Tables of Processing Times” for.details about the delay time between
the positioning device (input, internal relay, special relay) turning ON/OFF and the data
being stored in the data register area.

(1) -Data Register (D) List
(a) When A171SCPU is Used

Table 6.14 Data Register List (for A171SCPU)

Device
Synchro-
Signal Name . "nous” Virtual Servo Motor
Encodsr
P1/E1 Axis1 | Axis2 | Axis3 | Axis4

Present value following main shaft’s differential D686 D670 D672 D674 D676
gear D687 D671 D673 D675 D677
Feed present value D700 D706 D712 D718

D701 D707 D713 D719
Minor error code D702 D708 D714 D720
Major error code - D703 | D709 | D715 | D721
Execution program No. D704 D710 D716 D722
M-code D705 D711 D717 D723
Present value D748 - - — ~

D749 - - - -

Minor error code D750 - - - -
Major error code D751 - - — _
Present value change D960 0968 D72 D978

D961 D967 D973 D979

D962 D968 D974 D980
Speed change - D963 | D969 | D975 | Dosl
JOG operation setting D964 D970 D976 D82

D965 D971 D977 D983
Manual pulse generator axis setting D1012 - - - -
JOG simultaneous START axis setting - D1015
c”;;‘:f;gt‘t‘i'ﬁ; generator 1-pulse input magnifi- - D1016 | D1017 | D1018 | D1019
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(b) When A273UHCPU (8-axis specification) is used
Table 6.15 Data Register List (for A273UHCPU 8-axis Specification)

Device
Signal Name P1/E1 | P2/EZ | POES | Axie 1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axia 6 |-Axdis 7 | Axis 8
Present value following main shaft's | D886 | Dee8 | D690 | De7o | D872 | D674 | D676 | D678 | Deso | Des2 | Des4
differential gsar Deg7 | Des9 | De91 | D671 | D673 | D675 | D677 | D679 | Des1 | Des3 | Dess
Foed present value D700 | D706 | D712 | D718 | D724 | D730 | D736 D742
D701 | D707 | D713 [ D719 | D726 | B731 | D737 | D743
Minor error code D702 | D708 | D714 | D720 | D726 | D732 | D738 | D744
Major error code - N ~ [ D703 | D709 | D715 | D721 | D727 { D733 | D738 | D745
Execution program No. D704 | D710 | D716 | D722 | D728 | D734 | D740 | D746
M-code o705 | O711 [ D717 | D723 | D729 | D735 | D741 | D747
Prosert value D748 | D752 | D756 | - - - - - - - -
D749 | D753 [ D757 | - - - - - - - -
Minor error code D750 | D754 | D758 - - - - - - - -
Major exror code D751 | D755 | D759 - - - - - - - -
Present valus change D960 | D966 [ D972 | D978 | D984 | D990 | Degs | D1002
Do61 | D967 | D973 | De7g | Dgss | Des1 | Dee7 [ D103
Speed change _ _ _ | Dse2 | Dges | D974 | D9so | D9se | Deo2 | Dses [D1004
D963 | D969 | D975 | D981 | D987 | D993 | D999 | D100S
JOG operation setiing D964 | D970 | D976 | Des2 | Dgss | D994 | D1000 [ D1006
D965 | D971 | De77 | D983 | Dea9 | D9Ss | D1001 | D1007
Manual pulse generator axis setting D1012 | D1013 | D1014 - - - - - - - -
JOG simultaneous START axis setting - - - D1015
N fation Sopma Y 'PuiseipUt | _ | _ |~ |D1016 | D1017 | D1018 | D1019 | D1020 | D1021 | D102 | D102
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(c) When A273UHCPU (32-axis specification) is used

Table 6.16 Data Register List (for A273UHCPU 32-axis Specification)

Device No.
Signal Name Synchronous Encoder
P1/EA PUE2 P3/E3 PA/E4 PS/ES P6/E6 |Axis1 | Axis2 | Axis 3
D640 | De42 | D644
JOG speed satting - - - - - - [ De4l | De43 | D645
JOG simuitaneous START axis setting D710,
Manual pulse generator axis setting D714 - D710 - - -
m;g:am' o Sommrdor 1-puis Input D720 | D721 | D722
Feed present value D300 | D810 | D820
Dso1 | D811 | D821
Present value D1120 D1130 D1140 D1150 D1160 D170 _ _ _
D1121 D113t D1141 D1151 D1161 D1171
Minor error code D1122 D1132 D1142 D11s2 D162 D1172 | D802 | D812 | D822
Major error code D1123 D1133 D1143 D1153 D113 D1173 | D803 | D813 | D823
Execution program No. D804 | D814 | D824
M-code ” B} - - - ” D805 | D815 | D825
Unusable D1124 D1134 D1144 D1154 D1164 D1174 _ _ _
D1125 D1135 D1145 D1155 D1165 D1175
Present vaiue following main shaft's D1128 D1136 D1146 D1156 D1168 D1176 | D808 | DB16 | D828
differential gear D1127 | D1137 | D1147 | D1157 | D1167 | D1177 | D8o7 | D817 | D827
Error search output shaft No. D1128 D1138 D1148 D1158 D1168 D1178 | D808 | D818 | D828
pC:i'r)ns;?m speed contro! data set _ _ _ _ _ _ Dsog | Ds19 | D829
Unusable D1129 D1139 D1149 D1159 D1189 D1179 - - -
Device No.
Signal Name Synchronous Encoder
P7/E7 PS/ES P9/E9 | P10/E10 | P11/E11 | P12/E12 |Axis 17 |Axls 18 |Axis 19
D672 | D674 | D676
JOG speed setting _ _ _ _ _ _ D673 | D675 | D77
JOG simultaneous START axis setting D710,
Manual pulse generator axis setting D714 - D719 - - -
m:gg%!cﬁ:: sgaetrtvif‘?tor 1-pulse input D736 | D737 | D738
Feed present value D960 | D970 | D98O
D961 | D971 | D981
Present value D1180 D1190 D1200 D1210 D1220 D1230 _ _ _
D1181 D1191 D1201 D1211 D1221 D1231
Minor error code D1182 D1192 D1202 D1212 Dt222 D1232 | D962 | D972 | D982
Major error code D1183 D1193 D1203 D1213 D1223 D1233 | D863 | D973 | D983
Execution program No. D964 | D974 | D984
M-code } " - B - - De65 | D975 | D9ss
D1184 D1194 D1204 D1214 D1224 D1234
Unusable - - -
D1185 D1195 D1205 D1215 Dt225 D1235
Present value fo||owing main shaft's D1186 D1196 D1206 D1216 D1226 D1236 D966 D976 D986
differential gear D1187 D1197 D1207 D1217 D1227 D1237 | D967 | D977 | D987
Error search output shaft No. D1188 D1198 D1208 D1218 D1228 D1238 | D968 | D978 | D988
gooi:f;?nt speed contro! data set _ _ _ - _ _ Doeo | Do79 | Des9
Unusable D1189 D1199 D1209 D1219 D1229 D1239 - - -
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Virtual Servo Motor Signal Direction

Axis4 | Axis5 | Axis6 | Axis 7 | Axis 8 | Axis 9 |Axis 10 {Axis 11 |Axis 12 jAxls 13 [AxIs 14 |Axis 15 |Axis 16

D646 | D648 | D650 | D652 | D654 | D656 | D658 | D660 | D662 | D664 | D668 | Dees | D670

D647 | D849 | D651 | D653 | D655 | D657 | DE59 | D661 | D863 | D66S | D667 | Dee9 | D671

D711,712,713 SCPU — PCPU

D723 | D724 | D725 | D726 | D727 | D728 | D729 | D730 | D731 | D732 | D733 | D734 | D735

D830 | D840 | D850 | D860 | D870 ( D880 | D890 | D900 | D910 | D920 | D930 | D940 | D950

D831 | D841 | D851 | D861 | D871 | D881 | D891 | D801 | D911 | D921 | D931 | D941 | D951 PCPU ~ SCPU
D832 | D842 | D852 | D862 | D872 | D882 | D892 | D902 | Dot2 | Dg22 | D932 | D942 | D952
D833 | D843 | D853 | D863 | D873 | D883 | D893 | D903 | D913 | D923 | D933 | D943 | D953 PCPU — SCPU

D834 | D844 | D854 | D864 | D874 | Dss4 | D894 | D904 | DB14 | D924 | D934 | D944 | D954

D835 | D845 | D855 | D865 | D875 | D885 | D895 | D905 | D915 | D925 | D935 | D945 | D955

D836 | D846 | D856 | D866 | D876 | D886 | Dsge | D906 | D916 | D926 | D936 | D946 | D956

D837 | D847 | D857 | D867 | D877 | D887 | D897 | D807 | D917 | D927 | D937 | D947 | D957

D838 | D84s | Dass | Dees | D878 | Dess | D898 | D08 | D918 | D928 | D938 | D948 | Dgs8 | PCPU — SCPU

D83g | Ds4o | D859 | Dss9 | D879 | D8so | D899 | D909 | D919 | D929 | D939 | D949 | D959

Virtual Servo Motor Signal Direction

Axis 20 (Axis 21 |Axis 22 |Axis 23 |Axis 24 (Axis 25 |Axis 26 Axis 27 |Axis 28 |Axis 29 (Axis 30 |Axis 31 |Axis 32

D678 | D680 | D682 | D684 | D686 | D888 | D690 | D692 | D694 | Dese | D698 | D700 | D702

D679 | D681 | D683 | D685 | Des7 | D689 | De91 | D693 | D695 | D697 | De9s | D701 | D703

D711,712,713 SCPU — PCPU

D739 | D740 | D741 | D742 | D743 | D744 | D745 | D746 | D747 | D748 | D749 | D750 | D751

D990 | D1000 [ D1010 | D1020 | D1030 | D1040 | D1050 | D1060 | D1070 | D1080 | D1090 | D1100 | D1110

Dg91 [ D1001 [ D1011 [ D1021 | D1031 | D1041 | D1051 | D1061 | D1071 | D1081 | D1091 | D1101 | D111 PCPU - SCPU
D992 | D1002 | D1012 | D1022 | D1032 | D1042 | D1052 | D1062 | D1072 | D1082 | D1092 | D1102 | D1112
D993 { D1003 { D1013 { D1023 | D1033 | D1043 { D1053 | D1063 | D1073 | D1083 |{ D1093 | D1103 | D1113 PCPU - SCPU

D994 1 D1004 | D1014 | D1024 | D1034 | D1044 | D1054 | D1064 | D1074 | D1084 | D1094 | D1104 | D1114

D985 [ D1005 [ D1015 [ D1025 | D1035 ( D1045 | D1055 | D1065 | D1075 | D1085 | D1085 | D1105 | D1115

D996 | D1006 | D1016 [ D1026 | D1036 | D1046 | D1056 | D1066 | D1076 | D1086 | D1096 | D1106 | D1116

D997 | D1007 | D1017 | D1027 | D1037 | D1047 | D1057 | D1067 | D1077 | D1087 | D1097 | D1107 | D1117

D998 | D1008 | D1018 | D1028 | D1038 | D1048 | D1058 { D10688 | D1078 | D1088 | D1098 | D1108 | D1118 | PCPU — SCPU

D999 | D1009 | D1019 | D1029 | D1039 | D1049 | D1059 | D1069 | D1079 | D1089 | D1099 | D1109 | D1119




6. DRIVE MODULE

(2) Data register (D) details

(@) Storage register for present value following the main shaft’s differential gear

(b)

1)

2)

3)

....................... Data sent from PCPU to SCPU

When switching to the VIRTUAL mode occurs, the same present value as
that of the main shaft's drive mochde is adopfed >

Wh_en a present value change js made at the fain shaft's drive module,
the present value following the main shaft's differential gear is also
changed to the designated value at that time.

If no differential gear is connected to the main shatt, the present value of
the main shatt’s drive module will be stored at the storage register for the
present value following the main shaft's differentiat gear.

The update cycle for the monitor device is as follows:

See Appendix 5 for details about the monitor device refresh period.

Feed present value storage register ....... Data sent from PCPU to SCPU

1)

2)
3)

4)

5)

The target address which was output to the virtual servo motor in accor-
dance with the servo program’s positioning address and travel value is
stored at this register.

This feed present value data is subjected to a stroke range check.
A “—231 pulse to (237-1) pulse” ring address is established.

i R~ AEDELEEEREEESY EUEEEE -

Data in the feed present value storage register is stored in a backup
memory when a power OFF or servo system CPU reset occurs.

The update cycle for the monitor device is as follows.

See Appendix 5 for details about the monitor device refresh period.
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(d)

(e)

Minor error code storage register ......... Data sent from PCPU to SCPU

1)  When a minor error occurs at the virtual servo motor/synchronous encod-
er, or at the output module, the corresponding error code (see Section
10.3) is stored in this register.

Eachtime a minor error occurs, the previous error code stored in this regis-
ter will be overwritten by the new error code.

2) To clear error codes for minor errors which occurred at the virtual servo
motor or synchronous encoder, execute the drive module error reset com-
mand *1.

To clear error codes for minor errors which occurred at the output module,
execute the output module error reset command *2.

‘Major error code storage register ......... Data sent from PCPU to SCPU

1) When a major error occurs at the virtual servo motor/synchronous encod-

" er, or at the output medule, the corresponding error code (see Section
10.3) is stored in this register.

Eachtime a major error occurs, the previous error code stored in this regis-
ter will be overwritten by the new error code.

2) To clear error codes for major errors which occurred at the virtual servo
motor or synchronous encoder, execute the drive module error reset com-
mand *1.

To clear error codes for major errors which occurred at the output module,
execute the output module error reset command *2.

Execution program No. storage register
........................ Data sent from PCPU to SCPU

1) The No. of the program being run is stored in this register when the
DSFRP/SVST instruction is executed.

2) When the DSFRP/SVST instruction is not executed, the foliowing values
are stored in this register.

e JOGoperation ........coiiiieiiiiiiiii e FFFF 4
e AtpowerON ...ttt FFOO 4
* When REAL — VIRTUAL mode switching occurs ... FF00 4

*1: For details regarding the drive module error reset command, see Section 6.3.1.
*2: For details regarding the output medule errar reset command, see Section 8.5.1.
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(9)

(h)

(i)

M-code storage register ................. Data sent from PCPU to SCPU

1) The M-code settings in the servo program being run are stored in this reg-
ister when positioning is started.

If the servo program contains no M-codes, “0” will be stored.

2) The stored data will not be changed if positioning is started by a means
other than a servo program.

3) The stored data will revert to “0” when REAL to VIRTUAL mode switching
occurs at the leading edge of the programmable controller READY signal
(M2000).

Present value storage register ............ Data sent from PCPU to SCPU

1) The virtual drive module and synchronous encoder present values are
stored in this register.

2) A“-2147483648 (-231) pulse to 2147483647 (231-1)" ring address is es-
tablished.

3) Data in the present value storage register is stored in a backup memory
when a power OFF or servo system CPU reset occurs.

Present value change register ............ Data sent from SCPU to PCPU

1) When the feed present value of a stopped axis is changed, the new feed
value is stored in this register.

2) The present value change register’s setting range is as follows:
“—2147483648 (—231) pulse to 2147483647 (231-1)

3) When a positioning control change instruction (DSFLP/CHGA) *1 is
executed, the value designated in the present value change register will
become the feed present value. (See Appendix 4)

Speed changeregister .................. Data sent from SCPU to PCPU

1) When a speed change occurs at an axis in motion, the new speed is stored
in this register.

2) The speed change register's setting range is “1 to 1000000 pulse/s.”

3) When apositioning control change instruction (DSFLP)*1 is executed, the
value designated in the speed change register will become the positioning
speed value. (See Appendix 4)

*1: For detalls regarding the positioning control change instructions, see Section 5.3 of the Motion

Controller (SV13/22) Programming Manual (REAL Mode).
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0

Error search output shaft No. storage register

........................ Data sent from SCPU to PCPU

1) If an error is found by the error search function while in the VIRTUAL
mode, the axis No. of the output module where the error occurred will be
stored in this register.

2)

3)

4)

If a minor or major error occurs at an output shaft, the No. of the drive mod-
ule axis where the output shaft is connected will be stored in this register,
even if no error exists at the main shaft or auxitiary input shaft drive module
(virtual servo motor and synchronous encoder) axes.

Error search and error reset

i)

Error search at main shaft

Main shaft error searches are conducted for output axes connected
to the main shaft, beginning from the lowest axis No.

The axis No. where a minor or major error is found will be stored in this
error search output shaft No. storage register.

If an error reset is executed at this output shaft, the No. of another (if
any) output shaft where an error exists will be stored.

Error search at auxiliary input shaft

Auxiliary input shaft error searches are conducted for output axes con-
nected to the auxiliary input shaft, beginning from the lowest axis No.

The axis No. where a minor or major error is found will be stored in this
error search output shaft No. storage register.

However, if an auxiliary input to the main shaft occurs, using the differ-
ential gear (for virtual main shaft connection), an error search will not
be conducted at output shafts which are connected to the auxiliary in-
put shaft. In this case, output shaft errors will appear at the storage
register for the main shaft.

Drive module axis errors

If an error occurs at the main shaft or auxiliary input shaft to which the out-
put shaft is connected, “0” will be stored at the error search output shaft
No. storage register, even if an error occurs at the output shaft.
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(k) JOG speed settingregister .............. Data sent from SCPU to PCPU
1) The JOG speed which is used at JOG operations is stored in this register.
2) The J_OG speed sethng range is 1to 1000000 pulse/s.

3) The JOG speed setting stored in this register is adopted at the leading
edge (OFF — ON) of the JOG START signal.

Even if the JOG speed setting is changed while a JOG operation is in prog-
ress, the JOG speed will remain unchanged.

4) For details regarding JOG operation, see Section 7.19 of the Motion Con-
troller (SV13/22) Programming Manual (REAL Mode).

() JOG simuftaneous START axis setting register
e Data sent from SCPU to PCPU

1) The axis Nos. and operation directions of simultaneous START axes at a
JOG operation are stored in this register.

i) When A171SCPU is Used

bts b14 b3 b12 b1t IO bO b8 bH7 b6 bS5 b4 b3 b2 bl bO
gl I Ol ol ol O O O I i il il
4 3 2 1

L " Reverse JOG START axes ::': Forward JOG START axes

i
L]

iy When A273UHCPU (8-axis specification) is used

bis5 bi4 b13 b12 b1l bi10 b9 b8 b7 b6 b5 ba b3 b2 bt b0
Dw‘sIN:sIA;lslesslew|A)us|Axlslexs|AnsJAxis|AxislensIAxusle;sleisleislensl

e Reverse JOG START axes e Forward JOG START axes >

iy When A273UHCPU (32-axis specification) is used

b15 bi4 b13 b12 b1t H10 b8 b8 b7 DS bS5 b4 b3 b2 bt b0

16 | 15 | 14 [ 13 | 12 | 11

D710 | AXs [ Axis [ Axis | Axis Axlslels Axls]A:oijlsIAnslejs'Axxs[AmslexslAmslels]}jggard
D711 [A;gs' AxisIAxisleis lﬁislA)dslA:dsl Ikdslens Axus|Ax|s [A1xa|s A1x7|s :I:sRT
D712| I l ]Axis Axisl l Llezs[ [AxnslelslelsIAxis|Axis|Axis|}?vaerse
D713 A:;;s |Ansle:slA:us|27 A:asl J lAmIAxlsl lels o | START

* The JOG simultaneous START axis setting is designated
as “1” or ‘0",
1: Simultaneous START ON
0: Simuftaneous START OFF

2) If the bit settings for a forward JOG start and reverse JOG start are both
set to “1” for the same axis when the A273UHCPU (32-axis specification)
is used, a minor error will be activated for that axis, and only a forward JOG
start will occur.
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{m) Manual pulse generator axis setting register
....................... Data sent from SCPU to PCPU

1) The axis Nos. controiled by manual puise generators P1 to P3 are stored
in this register.
i) <A171SCPU>

b1 «——— b12 b1l &4——— b8 b7 «— b4 D3 ——— W0
P1 D1012 I | '
: ~ — ~ - . h v

_ 3 digits 2 digits ‘ 1 digit
Set up to 3'decimal digits, with the controlled axes (1 to 4) set at each digit.

i) <A273UHCPU (8-axis specification)>

b15 €——— b12 bt «—— b8 b7 €———— b4 b3 €——o bO

P1 D1012 l [ l _ l |
Pt D1013 l | l — I »
P1 D1014 l | | ' I I ' A l .
) .sggits ’ 2:591 : A 1 digit ’
Set up to 3 decimal digits, with the controfied axes (1 to 8) set at each digit.
i) <A273UHCPU (32-axis specification)> -
b15 btd4 H13 b12 b11 b10O b9 b8 b7 b6 b5 be bH3I b2 bt bo’
D714| l I IAns Axis A1x1|s Axns‘AxnsIAxls[A;Js{Agls Axnsle;slens'AnslA)usl
P1
°715l“’“°|‘“|“”| I’“"‘I Sl ielirlinlknlin
. D716 |Ax:s Axnsl lA;;ls |Axus|Axlsle1s|Axls|AxlsIAxxs A;:slens Ax:s]

D717 IAxJIKxB AxlsJAnslensJAxlslersIAxnslAxnslensIAns[AxsslAnslelslenslevsl

3

D719 lens ‘AxisIAxus | Axis A;;S[AXIS Axnslens IAx;sle:slels l Axis | Axis | Axis

i { D718| TA:as A)uslAlus Axis Amslexs A:uslAx:slers[Axnsle:s|AxlslelsIAxxsle|s|

26 | 25 | 24 | 23 | 22 [ 21 18 | 17

* The settings for the axes controlled by manual pulse generators
are made with “0” and “1”
1. Designated axis
0: Non-designated axis
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(n) Manual pulse generator 1-puise input magnification setting register
....................... Data sent from SCPU to PCPU

1) During manual pulse generator operation, the “magnification (1 - 100) per
pulse” setting is designated at this register.

<A171SCPU> <A273UHCPU (32-axis)>
1-puise Input Correspond 1-pulse Input 1
Ihgnlfg:aﬂon Axis No-lng Setting Range Magnlf;'caﬂon wm ng Setting Range
D1016 Axis 1 D720 Axis 1
D1017 Axis 2 D721 Axis 2
1-100
D1018 Axis 3 D722 Axis 3
D1019 Axis 4 D723 Axis 4
D724 Axis 5
<A273UHCPU (8-axis)> D725 Axis 6
1-pulss Input D726 Axis 7
Magnification Corresponding | goring Range
Setting Register Axis No. D727 Axis 8
D1016 Axis 1 D728 Axds 9
D1017 Axis 2 D728 Axis 10
D1018 Axis 3 D730 Axis 11
D1019 Axis 4 D731 Axis 12
1-100
D1020 Axis 5 D732 Axis 13
D1021 Axis 6 D733 Axis 14
D1022 Axis 7 D734 Axis 15
D1023 Axis 8 D735 Axis 16
1-100
D738 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
D748 Axis 27
D747 Axis 28
D748 Axis 29
D749 Axis 30
D750 Axis 31
D751 Axis 32

[REMARKS]

(1) For details regarding manual puise generator operation, see Section 7.20 of the Motion Control-
ler (SV13/22) Programming Manual (REAL Mode).

(2) For details regarding JOG operation, see Section 7.19 of the Motion Controller (SV13/22) Pro-
gramming Manual (REAL Mode).

6-—42
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7. TRANSMISSION MODULE

There are the following four types of transmission module.
s Gear ......iiiiiiinn Section 7.1
e Clutch ............... Section 7.2
e Speed change gear ... Section 7.3
e Differential gear....... Section 7.4
7.1 Gear

The operation of the gear and the parameters required to use a gear are explained here.

7.1.1  Gear operation

(1) The gear transfers a number of pulses which is the travel value (number of pulses)
of the drive module (virtual servo motor, synchronous encoder) multiplied by the
gear ratio set in the parameters, to the output shaft.

[Number of output shaft pulses] = [number of input shaft pulses] x [gear ratio]
(Units: pulses)

(2) The direction of rotation of the output shaft is set in the gear parameters.

Input shaft

/ |I /Gear (gear ram
L

‘—L Output shaft

Drive module

See Section 7.1.2 for details on the gear parameters.
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7.1.2 Parameters

The gear parameters are presented in Table 7.1, and the items in this table are ex-
plained in (1) and (2) below. (For the method for setting gear parameters, refer to the
SW2SRX-GSV22PE/SWOIX-CAMPE Operating Manual.)

Table 7.1 Parameter List

no Setting Range
No. Setting ltem Sett Direct
9 Defauilt Value Setting Indirect Setting
DO - D699
A171SCPU
WO - W3FF
DO - D699
Number of gear 1?8273UHCPUﬁ D1024 - D8191
teeth at i 1 - 65535 -axis specification
shaft (G:)nput pee ) WO - WIFFF
D800 - D3069
A273UHCPU D3080 - D8191
(32-axis specification)
g | Gear WO - W1FFF
ratio DO - D699
Number of gear A171SCPU
teeth aégmpm WO - W3FF
(Go) DO - D699
A273UHCPU D1024 - D8191
1 1 - 65535 | (8-axis specification)
WO - W1FFF
D800 - D3069
A273UHCPU D3080 - D8191
32-axis specification
(Gs) ( P ) Wo-wirrr
Direction of rotation of Forward
2 | output shaft Forward Reverse -

(1) Gear ratio

(a) The gear ratio is the setting which determines the number of output pulses that
are transmitted to the output shaft for every pulse from the drive module.

(b) The gear ratio is determined by the settings for the number of gear teeth at
the input shaft (G|) and the number of gear teeth at the output shaft (Go).

number of gear teeth at input shaft (G)

Gear ratio = number of gear teeth at output shaft (Go)
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(2) Direction of rotation of output shaft
(@) This is the setting for the direction of rotation of the output shaft with respect
to the direction of rotation of the input shatt.
(b) There are two directions of rotation for the output‘shaf't: forward and reverse.
1) Forward

When the input shaft rotates in the direction in which addresses increase,
the output shatft also rotates in the direction in which addresses increase.

Gear
A
Drive module :
Y )
Input shaft rotating
in direction in which Output shatft rotates in direction
addresses increase in which addresses increase

2) Reverse

When the input shaft rotates in the direction in which addresses increase,
the output shaft rotates in the direction in which addresses decrease.

Gear

A

Drive module T !

Y, j

Input shaft rotating
in direction-in which
addresses increase

Output shaft rotates in direction
in which addresses decrease
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7.2

Clutch

There are two types of clutch: the smoothing clutch and the direct clutch.

These two clutches operate in the same way; the difference is that with the smoothing
clutch, acceleration and deceleration processing by smoothing processing is executed
when the clutch is switched ON and OFF but this does not happen with the direct clutch.

(1) Comparison of smoothing clutch and direct clutch

(a) Smoothing clutch

When the clutch is switched ON/OFF, the output to the output shaft is
executed by acceleration and deceleration processing (smoothing proces-
sing) in accordance with the smoothing time constant or amount of slip set in
the clutch parameters.

(b) Direct clutch

When the clutch is switched ON/OFF, output to the output shaft is executed
without acceleration and deceleration processing.

\"
T |
| !
Input to the clutch i |
1
I
]
| |
Clutch ON E\ Clutch OFF
]
When a time constant 4 Acceleration in accordance | Deceleration in accor-
is designated with smoothing processing ! dance with smoothing
Output to the output + processing
shaft determined by / A |B
the smoothing clutch y y

I o .

|

V Acceleration in accordance
When an amount of with sm?othing processing
slip is designated i
OQutput to the output
shaft determined by |Amount
the smoothing clutch |of slip

/

Deceleration in accor-
! dance with smoothing
processing

\"

Output to the output
shaft determined by
the direct clutch

Fig. 7.1 Output to the Output Shaft Determined by the Smoothing Clutch and
Direct Clutch
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[REMARKS]

(1) Clutch ON/OFF status
Clutch ON status ... The status in which pulses input to the ciutch are output to the output

ghetft.
The status in which puises input to the clutch are not output to the output

Clutch OFF status . .
sheft.

Input to the clutch (input shaft)
" Je— Clutch
J

~ Output shaft

(2 * t Smoothing time constant *t” is the time taken to reach the following condition:
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(2) Smoothing processing

(a) Method in which a smoothing time constant is designated

1) Since the time constant is fixed, the amount of slip of the clutch changes
according to the speed of the drive module.

v Va
Va, Vg : Drive module speed
. Amount of slip at Vi (PLS)
- RSgy : Amount of slip at Vi (PLS)
A% Ve
0.63
-1
Vg X
0.63
Smoothing time constant
internal clutch
status

2) If the input to the clutch (drive module travel value x gear ratio) changes
after completion of smoothing, smoothing processing is executed at that
point also.

\

Input to
the clutch
(Drive module
travel value

x gear ratio)

I >t

Internal
clutch
status

Qutput to the
output shaft
in accor-
dance with
smoothing

clutch when a

time constant !

is designated !
T sl

= |
Completion of smoothing

<

N

b~ e-ny
*t *t

+

Clutch status

device

* : Smoothing time constant
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(b} Method in which the amount of slip is designated

1) Designate the amount of slip indicated by the shaded area in the diagram
below. You are recommended to designate an amount of slip that is great-
er than the input to the clutch (drive module travel value x gear ratio).

Vv
4
| Input to the clutch |/
Amount of slip (PLS)
(ON)
| Intemnal clutch stetus | (OFF)

2) Since the amount of slip remains constant even if the drive module speed
changes, the clutch ON/OFF position can be controlled without any infiu-
ence from speed changes.

v
Va

Vs

Va, Vg Drive module speed
ta.tg @ Smoothing completion time
VSa] : Amount of slip at V4 (PLS)

. Amount of slip at Vg (PLS)

ta

ts
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3) If the input to the clutch (drive module trave! value x gear ratio) changes
after completion of smoothing, smoothing processing is not executed at
that point and direct output continues.

\

Input to
the clutch

(Drive module
travel value x
gear ratio)

internal |
clutch
status

Output to the
output shaft in
accordance
with smooth-
ing clutch
when a time C/

constant is Z
designated

Completion of smoothing

Clutch status

device
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7.2.1

Explanation of clutch operation

There are three clutch modes:

« ON/OFF mode

« Address mode

s Extenal input mode

Each of these modes is explained below.

(1) ON/OFF mode

(@) Inthis mode, the clutch is turned ON and OFF in accordance with the ON/OFF

(b)

(©

status of the clutch ON/OFF command device.

1) When the clutch ON/OFF command device comes ON, the clutch is set

to the ON status.

2) When the clutch ON/OFF command device goes OFF, the clutch is set to

the OFF status.

In the ON/OFF mode, there is a maximum time lapse of 7.1 ms between the
ON/OFF of the clutch ON/OFF device and the clutch being set to the ON/OFF

status.

If greater accuracy is required, use the “address mode”.

The clutch ON/OFF status can be checked by means of the clutch ON/OFF

status device.

1) When using A171SCPU

Connected Module Corresponding Device

Drive shaft M1984

Output moduie for axis 1 - -
Auxiliary input shaft M1985
Drive shaft M1986

Output module for axis 2 —
Auxiliary input shaft M1987
Drive shaft M1988

Output module for axis 3 - -
Auxiliary input shaft M1989
. Drive shaft M1990

Output module for axis 4 —
Auxiliary input shaft M1991
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2) When using A273UHCPU (8-axis specification)

Connected Module Corresponding Device
Output module for axis 1 Drive sheft M1984
e for axis
¢ Auodliery input shaft M1565
Output module f is 2 ! M1568
or axis

Aundliary input shatft M1987
Drive sheft M1988

Output module for axis 3 S —
Auxiliary input shadt M1989
Drive sheft M1990

Output module for axis 4 ————
Auxiliary input shaft M1991
Drive shaft M1992

Output module for axis 5 ——
Auwdliary input shaft M1883
Drive shaft M1984

Output module for axis 6 —
Auwdliery input shaft M1995
Drive shaft M1996

Output module for axis 7 e
Auxiliary input shaft M1997
. Drive shaft M1998

Output module for axis 8 -
Awndtiary input shaft M1999

7-10
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3) When using A273UHCPU (32-axis specification)

Connected Module Corresponding Connected Module Comasponding
Output module for Drive shatft M2160 Output module for Drive shaft M2192
axis 1 Auxifiary input shaft M2161 axis 17 Auxiliary input shaft M2193
axis 2 Auxiliary input shaft ‘M2163 axis 18 Auxiliary input shaft M2195
Output module for | Drive shaft m2164 Output modute for | Dtive sheft M2196
axis 3 Auxitiary input shaft  M2165 axis 19 Auxiliary input shaft M2197
Output module for | Drive shaft M2166 Output modute for | Drive shaft M2198
axis 4 Auxiliary input shaft M2167 axis 20 Auxiliary input shaft M2199
axis 5 Auxitiary input shaft Mm2169 axis 21 Auxiliary input shaft M2201
Output module for | Drive shaft M2170 Output module for | Drive shaft M2202
axis 6 Auxiliary input shaft M2171 axis 22 Auxiliary input shaft M2203
| Output module for | Drive shaft M2172 Output modute for Drive shaft M2204
axis 7 Auxiliary input shaft M2173 axis 23 Auxiliary input shaft M2205
‘ Output module for Drive shaft _ M2174 Output module for Drive shaft M2206
axis 8 Auxiliary input shaft M2175 ads 24 Auxiliary input shaft M2207
Output module for Drive shaft M2176 Omput module for Drive shaft M2208
axis 9 Auxiliary input shaft Mm2177 axis 25 Auxiliary input shaft M2209
Output module for Drive shaft M2178 Omput module for Drive shaft M2210
axis 10 Auxiliary input shaft M2178 axis 26 Auxiliary input shaft M2211
Outpu‘ module for Drive shaft M2180 ompm module for Drive shaft M2212
axis 11 Auxiliary input shaft M2181 axis 27 Auxiliary input shaft M2213
Output module for Drive shaft M2182 Output module for Drive shaft M2214
axis 12 Auxiliary input shaft M2183 axis 28 Auxiliary input shaft M2215
Output module for | Drive shaft M2184 Output module for | Drive shaft M2216
axis 13 Auxiliary input shaft M2185 axis 29 Auxiliary input shaft M2217
Output module for Drive shaft M2186 Ompm module for Drive shaft M2218
axis 14 Auxiliary input shaft M2187 axis 30 Auxiliary input shaft M2219
Ompm module for Drive shaft M2188 omPut module for Drive shaft M2220
axis 15 Auxiliary input shaft M2189 axis 31 Auxiliary input shaft M2221
Output module for Drive shaft M2190 Output module for Drive shaft M2222
axis 16 Auxiliary input shaft M2191 axis 32 Auxiliary input shaft M2223

7-11
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(d) See Appendix 5 for details about the refresh period of the clutch ON/OFF sta-

tus device.
END processing
Sequence program operation
END , 0 END O END O END 0O
ON

Clutch ONJOFF _OFF KN {

command device
ON
Clutch status OFF \+
device
Max. Max. 7.1 ms - Max.
7.1ms 7.1 ms
/r/
Present value of input shaft ——— |
put Continuation from the
present value when
the clutch was OFF
Continuation
Present value of output sh from the present
value when the
Clutch OFF status Clutch ON status Clutch OFF status clutch was OFF

Fig. 7.2 Operation Timing for the ON/OFF Mode
(2) Address mode

(a) In this mode, the clutch is turned ON and OFF in accordance with the clutch
ON/OFF command device and the present value of the virtual axis (effective
when the mode setting device is set to “17).

1) When the designated clutch ON address is reached while the clutch ON/
OFF command is ON, the clutch is set to the ON status.

2) When the designated OFF address is reached while the clutch ON/OFF
command is OFF, the clutch is set to the OFF status.

(b) The clutch ON/OFF control differs according to the type of output module con-
nected.

1) If the output module is a ball screw or roller, ON/OFF control is executed
in accordance with the present value of the virtual axis.

If a differential gear is connected to the main shaft, ON/OFF control is
executed in accordance with the present value after the main shaft's differ-
ential gear.

2) If the output module is a rotary table or cam, ON/OFF control is based on
the virtual axis present value in one revolution.

See Rotary Tables and Cams in Section 8 “Output Modules” for details.

7-12
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()

(d)

Make sure that the clutch ONJOFF carnmand device is turned ON/OFF, and
the status in which the clutch ON/OFF address can be accepted is estab-
lished, before the present value of the virtual axis reaches the clutch ON/OFF
address. .

In the address mode, a delay occurs from the time the clutch ON/OFF com-
mand device is turned ON/OFF until the clutch ON/OFF address can be ac-
cepted.

See Appendix 5 for details about the delay times.

1) When the clutch ON/OFF device is OFF, the clutch will not be set to the
ON status even if the ciutch ON address is reached.

2) When the clutch ON/OFF device is ON, the clutch will not be set to the
OFF status even if the clutch OFF address is reached.

The clutch ON/OFF status can be checked by means of the clutch ON/OFF
status device.

1) When using A171SCPU

Connected Modute Corresponding Device
. Drive shait M1984
Output module for axis 1
Awdliary input shaft M1985
. Drive shaft M1986
Output module for axis 2 — :
Auxiliary input shaft M1987
. Drive shaft M1988
Output module for axis 3 ——
Auxiliary input shaft M1i989
. Drive shaft M1990
Output module for axis 4 ——
Auxiliary input shaft M1991

2) When using A273UHCPU (8-axis specification)

Connected Module Corresponding Device

] Drive shaft M1984

Output module for axis 1 -
Auxiliary input shaft M1985
Drive shaft M1986

Output module for axis 2 —
Auxiliary input shaft M1987
) Drive shaft M1988

Output module for axis 3 ——
Auxiliary input shaft M1989
Drive shaft M1990

Output module for axis 4 ——
Auxiliary input shaft M1991
- Drive shaft M1992

Output module for axis 5 ——
Auxiliary input shaft M1993
Output module for axis 6 rive shaf kLo
Auxiliary input shaft M1995
Drive shaft M1996

Output module for axis 7 —
Auxitiary input shaft M1997
Drive shaft M1998

Output module for axis 8

Auxifiary input shaft M1999

7-13
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3) When using A273UHCPU (32-axis specification)

Connected Module Corresponding Connected Module Corresponding
Outpm module for Drive shaft M2160 oUtan module for Drive shaft M2192
axis 1 Auxiliary input shaft M2161 axis 17 Auxiliary input shaft M2193
omput module for Drive shaft M2162 Output module for Drive shaft M2194
axis 2 Auxiliary input shaft M2163 axis 18 Auxiliary input shaft M2195
Output module for Drive shaft M2164 Output module for Drive shaft M2196
axis 3 Auxiliary input shaft M2165 axis 19 Auxiliary input shaft M2197
Output module for Drive shaft M2166 Output module for Drive shaft M2198
axis 4 Auxiliary input shaft M2167 axis 20 Auxiliary input shaft M2199
OUtpUt module for Drive shaft M2168 omput module for Drive shaft M2200
axis 5 Auxiliary input shaft M2169 axis 21 Auxiliary input shaft M2201
Output module for | Drive shaft M2170 Output module for | Drive shaft M2202
axis 6 Auxiliary input shaft M2171 axis 22 Auxiliary input shaft M2203
Output module for | Drive shaft M2172 Output module for Drive shaft M2204
axis 7 Auxiliary input shaft M2173 axis 28 Auxiliary input shaft M2205
Output module for | Drive shaft M2174 Output module for | Drive shaft M2206
axis 8 Auxiliary input shaft M2175 axis 24 Auxiliary input shaft M2207
Output module for Drive shaft M2176 Output module for Drive shatft M2208
axis 9 Auxiliary input shaft M2177 axis 25 Auxiliary input shaft M2209
Output module for | Drive shaft M2178 Output module for Drive shaft M2210
axis 10 Auxiliary input shaft M2179 axis 26 Auxiliary input shaft M2211
Output module for | Drive shaft M2180 Output modue for Drive shaft M2212
axis 11 Auxiliary input shaft M2181 axis 27 Auxiliary input shaft M2213
Output module for Drive shaft M2182 Output module for Drive shaft M2214
axis 12 Auxiliary input shaft M2183 axis 28 Auxiliary input shaft M2215
Output module for Drive shaft M2184 Output module for Drive shaft M2216
axis 13 Auxiliary input shaft M2185 axis 29 Auxiliary input shaft M2217
oum module for Drive shaft M2186 omput module for Drive shaft M2218
axis 14 Aucxiliary input shaft M2187 axis 30 Auxiliary input shaft M2219
Outpu-t module for Drive shaft M2188 Outpm module for Drive shaft M2220
axis 15 Auxiliary input shaft M2189 axis 31 Auxiliary input shaft M2221
Output module for Drive shaft M2190 Outpm module for Drive shaft M2222
axis 16 Auxiliary input shaft M2191 axis 32 Auxiliary input shaft M2223
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(e) See Appendix 5 for details about the refresh period of the clutch ON/OFF sta-

tus device.
Sequence program operation
ENIDA:— ENDE%%cesosmg END © END 0
ON/OFF mode_[_ Address mode
D &

OFF

ON
Ciutch ON/OFF o | *\ON L

command device
v Minimum of 3.5 Minimum of 3.5
ms required - ms required
]

ON

Clutch status device OFF

Clutch OFF address
Present value of /

drive module Continuation from thg ~ Clutch ON address
present value when
the clutch was OFF

Present value of
output shaft

utch OFF stat . Clutch ON status ol Cluteh OFF status

Fig. 7.3 Operation Timing for the Address Mode

[POINTS|

(1) If the mode setting device stores a value other than “0” or “1”, this is re-
garded as an error and control is continued on the basis of the previously
set value.

(2) See Appendix 5 for details about reading periods of the clutch ON/OFF
address setting device value.

(3) Control mode changes (mode setting device value: 0 <> 1) are valid at
any time.
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(8) External input mode

(@)

(b)

In this mode the clutch is turned ON and OFF in accordance with the clutch
ON/OFF command bit device and the external input (TREN signal: synchro-
nous encoder start signal).

Since the input pulses from the synchronous encoder are counted in response
to the leading edge of the external input signal, the clutch in this mode gives
high-speed response and high accuracy.

1) The clutch is set to the ON status at the leading edge (OFF — ON) of the
external input signal after the clutch ON/OFF command bit device has
come ON.

2) When the clutch ON/OFF command bit device goes OFF, the clutch is set
to the OFF status after a maximum delay of 7.1 ms.

Make sure that the clutch ON/OFF command device is turned ON and the ex-
ternal input acceptance enabled status is established before the external input
(TREN signal) comes ON.

In the external input mode, a maximum of 7.1 ms is required after the clutch
ON/OFF command device comes ON before the external input acceptance
enabled status is established.

1) When the clutch ON/OFF command device is OFF, the clutch is not set
to the ON status even if the external input changes from OFF to ON.

2) When the external input is ON, the clutch is not set to the ON status even
if the clutch ON/OFF status comes ON.

3) Even if the external input goes OFF after the clutch has been set to the
ON status, the clutch will remain ON.

The clutch ON/OFF status can be checked by means of the clutch ON/OFF
status device.

The ON/OFF status of the clutch status device is refreshed at 3.5 msintervals.

1) When using A171SCPU

Connected Module Corresponding Device

) Drive shaft M1984

Output module for axis 1 —
Auxiliary input shaft M1885
Drive shaft M1986

Output module for axis 2 —
Augxiliary input shaft M1g87
Drive shaft M1988

Output module for axis 3 —
Auxiliary input shaft M1989
Drive shaft M1990

Output module for axis 4 ———
Auxiliary input shaft M1991
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2) When using A273UHCPU (8-axis specification)

Connected Module Corresponding Device

Drive shaft M1984

Output module for axis 1 -
Auxitlary input shaft M1985
odule for axis 2 Drive shaft M1886

Output ule for axis

Auxiliary input shaft M1887
Drive shaft M1988

Output module for axis 3 —
. Auxiliary input shaft M1989
Drive shaft M1990

Output module for axis 4 e
Auxiliary input shaft M1991
Drive shaft M1992

Output module for axis 5 -
Auxiliary input shaft M1993
Drive shaft M1994

Output module for axis 6 —
Auxiliary input shaft M1995
Drive shaft M1996

Output module for axis 7 —
Auxiliary input shaft M1997
Drive shaft M1998

Output module for axis 8 —
Auxiliary input shaft M1999
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3) When using A273UHCPU (32-axis specification)

rrespon Corresponding
Connected Module Co lecedlﬂg Connected Module Device
0utpm module for Drive shaft M2160 Output module for Drive shaft M2192
axis 1 Auxiliary input shaft M2161 axis 17 Auxiliary input shaft M2193
Output modute for | Drive shaft M2162 Output module for | Drive shaft M2194
axis 2 Auxiliary input shaft M2163 axis 18 Auxiliary input shaft M2195
ompm module for Drive shaft M2164 Output module for Drive shaft M21%
axis 3 Auxiliary input shaft M2165 axis 19 Auxiliary input shaft M2197
Output module for | Drive shaft M2166 Output module for | Drive shait M2198
axis 4 Auxiliary input shaft M2167 axis 20 Auxiliary input shaft M2199
Output module for | Drive shaft M2168 Output module for | Drive shaft M2200
axis 5 Auxiliary input shaft M2169 axis 21 Auxiliary input shaft M2201
Output module for Drive shaft M2170 Output moduie for Drive shaft M2202
axis 6 Auxiliary input shaft M2171 axis 22 Auxiliary input shaft M2203
Output module for Drive shaft M2172 Ompm module for Drive shaft M2204
axis 7 Auxiliary input shaft M2173 axis 23 Auxiliary input shaft M2205
Output module for Drive shaft M2174 Output module for Drive shaft M2206
axis 8 Auxiliary input shaft M2175 axis 24 Auxiliary input shaft M2207
Output maodule for Drive shaft M2176 oum module for Drive shaft M2208
axis 9 Auxiliary input shaft M2177 axis 25 Auxiliary input shaft M2209
ompm module for Drive shaft M2178 Output module for Drive shaft M2210
axis 10 Auxiliary input shaft M2179 axis 26 Auxiliary input shaft M2211
Output module for Drive shaft M2180 Output module for Drive shaft M2212
axis 11 Auxiliary input shaft M2181 axis 27 Auxiliary input shaft M2213
Outpm module for Drive shaft M2182 omput module for Drive shaft M2214
axis 12 Auxiliary input shaft M2183 axis 28 Auxiliary input shaft M2215
omput module for Drive shaft M2184 Ompm module for Drive shaft M2216
axis 13 Auxiliary input shaft M2185 axis 29 Auxiliary input shaft M2217
Output module for | Drive shaft M2186 Output module for | Drive shaft ma218
axis 14 Auxiliary input shaft M2187 axis 30 Auxiliary input shaft M2219
Omput module for Drive shaft M2188 OUtput module for Drive shaft M2220
axis 15 Auxiliary input shaft M2189 axis 31 Auxiliary input shaft M2221
ompm module for Drive shaft M2190 oum module for Drive shatft M2222
axis 16 Auxiliary input shaft M2191 axis 32 Auxiliary input shaft M2223
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(d) The present value of the input shaft (virtual axis) only changes when the clutch
is in the ON status.

Sequence program operation
END processing
/ENDLO END 0 END 0

\
Input pulse
fram synchro- !
nous encoder ON
Clutch ON/OFF OFF SN H
command device ON L
Clutch status OFF ™
device

ON

External input OFF
(TREN signal) Minimum of 3.5

ms required Max. 7.1 ms
Prasent value of
input shaft
(spy%hronous Continuation from the present

od value when the ciutch
encoder) was OFF
Present value of
output shaft
Clutch OFF status Clutch ON status Clutch OFF status

Fig. 7.4 Operation Timing for the External Input Mode

(e) When using the external input mode, only axes for which an incremental syn-
chronous encoder (manual pulse generator) is set as the drive module can be
used. Axes for which an absolute synchronous encoder is set as the drive
module cannot be used.

(f)

A synchronous encoder, external input and external input mode clutch can
only be set in a 1:1 ratio.

The relationship between the synchronous encoder and external input is
shown in the table below.

1) When A171SCPU is used

Synchronous Encoder

External Input (TREN Signal)

P1/E1

TREN 1

2) When A273UHCPU (8-axis specification) is used

Synchronous Encoder

External Input (TREN Signal)

P1/E1 TREN 1
P2/E2 TREN 2
P3/E3 TREN 3
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3) When using A273UHCPU (32-axis specification)

Synchronous External input Synchronous External Input

Encoder (TREN Signal) Encoder (TREN Signal)
P1/E1 TREN 1 P7/E7 TREN7
P2/E2 TREN 2 P8/E8 TREN 8
P3/E3 TREN 3 P9/ES TREN 9
P4/E4 TREN 4 P10/E10 TREN 10
PS/ES TREN 5 P11/E11 TREN 11
P6/E6 TREN 6 P12/E12 TREN 12

(g) If the clutch connected to an encoder is used in the external input mode, all
other clutches connected to the same encoder number must be set to the ex-
ternal input mode.

However, it is permissible to use a combination of direct clutches and smooth-
ing clutches.

Example1| Synchronous encoder connected to a drive shaft

If an external input mode clutch is used, set all clutches connected to
the synchronous encoder to the external input mode. (Also set clutch
ON/OFF devices to the same setting.)

- L} &t i acrarral i
)2 Set all to external input
% ‘ mode (Also set clutch :
- @ 47—‘1 ON/OFF devit_:es to
% - | the same setting.)

= _ I J

Example2| Synchronchronous encoder connected to auxiliary input shafts

Set all the clutches connected to the same synchronous encoder set
to the external input mode. (Aiso set clutch ON/OFF devices to the
same setting.)

Synchronous encoder

Synchronous encoder No.1
y | mode. (Also set clutch

ONJ/OFF devices to the |
(same setting.) g
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Same synchronous encoder connected to a drive shaft and auxiliary
input shaft

Set all the connected clutches to the external input mode.
(See examples 1 and 2 above)

Syonous encoder
e
= 2 = |

"Set to external |
' input mode

Synchronous encoder No.1
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7.2.2 Parameters

The clutch parameters are presented in Table 7.2 and each item in this table is ex-
plained in (1) through (6) below. For the method for setting clutch parameters, refer to
the SW2SRX-GSV22PE/SWOIX-CAMPE Operating Manual.

Table 7.2 Parameter List

No. Setting ltem Default Value Setting Range Setting Possible
ON/OFF
mode .
1 - | Control mode ON/OFF Oon/oPF Address | EX1EMALINOUL | ioct giuen | STeOting
mode
in conjunction
2 | Mode setting device (1 word) - - Word device - o] 0]
3 VClic:gch ON/OFF command de- _ Bit device o o
4 Clutch ON address setting
device (2 words)
‘ - - Word device - o o
5 Clutch OFF address setting
device (2 words)
6 | Clutch status storage device - - - -
. Time constant Time constant designation/
7 | Smoothing method designation Amount of slip designation - ©
8 | Smoothing time constant 0 0 - 65535 ms - @)
9 zkamoum <):f slip setting device _ Word device _ o
(1) Control mode

(@) This is the setting for the mode used to switch the clutch ON/OFF.
The following three modes can be set:
e ON/OFF mode

(b)

* ON/OFF mode and address mode in conjunction
» External input mode
For details on each of the control modes, see Section 7.2.1.

When using an A171SCPU, if a synchronous encoder is used as the drive

module, the control modes that can be set differ depending on the encoder
interface connected to the A171SENC.

Clutch Control Mode
A171 )
SENC Encoder interface ON/OFF Add Mod External Input
Manual pulse generator input (INC) @) O O
Serial encoder input (ABS) ©) O X

Q: Canbeset x: Cannotbe set
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{c) When using an A273UHCPU (8/32-axis specification), if a synchronous en-
coder is used as the drive module, the control modes that can be set differ de-
pending on the encoder interface connected to the A273EX.

Clutch Control Mode

A273EX Encoder Interface
ON/OFF Mode | Address Mode | EXternal Input
Manual pulse generator input (INC) @) O O
Serial encoder input (ABS) O O X

O: Canbeset x: Cannotbe set

(2) Mode setting device (set only when using ON/OFF mode and address mode in

conjunction; 1 word)

(@) This is the device used to switch between the ON/OFF mode and the address

mode.

The settings of the mode setting device are as follows:

e 0:
e 1:

ON/OFF mode
Address mode

If a value other than 0 or 1 is set, this is regarded as an error and the previously

set mode remains in effect.

(b) The foliowing devices can be used as the mode setting device.

Device Type A171SCPU (8-axis Speclﬂe‘:tlon) (&ﬁggm&lon)
, 1 *1 DO - D699 *1
Data register 2 DO - D699 % D1024 - D8191 2 D800 - D8191
Link register WO -W3FF WO - WIFFF WO - W1FFF

*1 . if a cam is used at the output module, the area used for the cam cannot be set.
*2 . If a differential gear is connected to the main shaft, the area it uses cannot be set.

(3) Clutch ON/OFF command device

(@) This device is used to execute the clutch ON/OFF command.

(b) The following devices can be used as the clutch ON/OFF command device.

Device Type A171SCPU (&.gﬁ’w&m (32-a¢d237gg:g:3aﬂon)
Input X0 - XFF X180 - X1FFF X0 - X1FFF
Output YO0 - YFF Y180 - YAFFF YO - Y1FFF
o | who-waris ot i unsoo- s
TCO - TC255 (timer coil) TCO - TC2047 (timer coil) TCO - TC2047 (timer coil)
Timer TTO - TT255 (timer contact) TTO - TT2047 (timer contact) TTQ - TT2047 (timer contact)
Counter CCO - CC255 (counter coil) CCO0 - CC1023 (counter coif) CCO0 - CC1023 (counter coil)
CTO0 - CT255 (counter contact) CTO - CT1023 (counter contact) CT0 - CT1023 (counter contact)
Link relay BO -B3FF BO - B1FFF BO - BIFFF
Annunciator FO -F255 FO - F2047 FO - F2047

*1: The area used for the synchronous encoder shaft cannot be set.
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(4)

(6)

@)

Clutch ON/OFF address setting device (can only be set when the ON/OFF mode
and address mode are used in conjunction; 2 words for each mode)

(@) This device serves to set the address at which the clutch is switched ON and
address at which the clutch is switched OFF in the address mode.

(b) Thefollowing devices can be used as clutch ON/OFF address setting devices:

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
g " D0 - D6e 3
Data register *2 DO - D699 *2 *2 D800 - D8191
*3 *3 D1024 - b8191 *3
Link register WO -W3FF WO - WIFFF WO - WIFFF

*{ : if a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

{c) The applicable range for clutch ON/OFF address settings is as follows.
1} When the output module is a ball screw or roller
—2147483648 (—231) - 2147483647 (231—1) pulse
2) When the output module is a cam or rotary table

0 to number of pulses in one rotation
Smoothing method

(a) Set the method used for smoothing processing at the clutch.
The following two methods can be set:
~ Time constant designation
* Amount of slip designation

(b) For details on the operation with each method, see Section 7.2.

Smoothing time constant
This is the time taken to reach 63% of the speed of the output shaft speed.
Amount of slip setting device (2 words)

(a) This is the device used to set the amount of clutch slip.

(b} The following devices can be used as amount of slip setting devices.

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
+ T DO De%o =
Data register *2 DO -D699 *2 *2 D800 - D8191
3 *3 D1024-D8191 | *3
Link register WO -W3FF WO - WiFFF WO - WIFFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 . If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

(c) The applicable setting range for amount of slip is 0 to 2147483647 pulse.
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7.3 Speed change gear

This section describes the operation of the speed change gear and the parameters re-
quired to use it.

7.3.1 Operation

This section describes the operation of the speed-change gear.

(1) The-speed change gear transmits a speed which is the input shaft speed multiplied
by a speed change gear ratio set in the speed change gear ratio setting device, to
the output shaft.

[Output shaft speed] = [input shaft speed] x [speed change gear ratio]
input shaft (Units: pulse/s)

Speed change gear
(speed change gear |
ratio) I

Output shaft Output module

(2) lf the speed change gear ratio changes, acceleration and deceleration processing
is executed in accordance with the smoothing time constant (t) set in the speed
change gear parameters.

Vv
Input shaft
t
Speed change gear ratio 10000 > 2500 >[\ 8000
v 284ms | L_28.4 ms
|
{
Output shaft Clp |
B
A E l F
t
t t t
REMARK

“t” is the time taken to reach the following condition:
A =< =E -
B X 100 D X 100 F X 100 = 63%

POINT I

The speed change gear is used to change the speed of roller output modules.
Do not use the speed change gear with other output modules. However, with
the upgraded version (OS Ver. U, or above) the speed change gear can be used
with all output modules.
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7.3.2 Parameter list

The speed change gear parameters are presented in Table 7.3 and each item in this
table is explained in (1) through (3) below. For the method for setting speed change
gear parameters, refer to the SW2SRX-GSV22PE/SWO0IX-CAMPE Operating Manual.

Table 7.3 Speed Change Gear Parameter List

No. Setting tem , Defauit Value Setting Range
1 | Speed change gear ratio upper limit 10000 1 - 10000
Speed change gear ratio fower limit 1 1 - 10000
) DO - D699
When using A171SCPU WO - WaFF
DO - D699
3 m m)ge gear ratio setting de- _ msu:%?gnl;CPu D1024 - D8191
WO - WIFFF
When using A273UHCPU D800 - D8191
(32-axis specification) WO - WiFFF
4 | Smocthing time constan 0 0 - 65535 (ms)

(1) Speed change gear ratio upper limit value/lower limit value

(a)

(b)

(©

(d)

This is the setting for the effective range (0.01% to 100%) for the speed
change gear ratio set in the speed change gear ratio setting device.

If the set value of the speed change gear ratio setting device is greater than
the speed change gear ratio upper limit value, control is executed with the
speed change gear ratio clamped at the upper limit value.

Conversely, if the set value of the speed change gear ratio setting device is
smaller than the speed change gear ratio lower limit value, control is executed
with the speed change gear ratio clamped at the lower limit value.

Speed change gear ratio
1 3 . 1
Speed change gear__| C'amped at speed change gear ratio upper fimit vaiue
ratio upper limit C‘gntrol L dotod & oét
Speed change gear speed change gear ratio
ratio lower limit ] Clamped at speed change gear ratio lower limit value

The speed change gear ratio upper limit value/lower limit value is set in the
range 1 to 10000, i.e. 100 times the settings actually made: 0.01% to 100%.

Set the speed change gear ratio upper limit valueflower limit value in accor-
dance with the formula below.

1 = Speed change gear ratio lower limit = Speed change gear ratio upper limit = 10000
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(2) Speed change gear ratio setting device

() This is the setting for the device that sets the speed change gear ratio of the
speed change gear.

(b) The following devices can be used as speed change gear ratio setting devices.

Device Type A171SCPU (&.ﬁ.’;’s”“p.'fn'ﬁuom (mﬁg"pfé’ﬁé’.um)
. * *1 DO - D699 *1
Data register " DO - D699 « D1024 - D8191 *20800-08191
Link register WO -W3FF WO - WIFFF WO - WIFFF

*1 . If a cam is used at the output module, the area used for the cam cannot be set.
*2 . if a differential gear is connected to the main shaft, the area it uses cannot be set.

(c) The setting range is from the speed change gear ratio lower limit value to the
speed change gear ratio upper limit value.

(38) Smoothing time constant

This is the setting for the time taken to reach 63% of the output shaft speed.



7. TRANSMISSION MODULE

7.4 Differential Gear

The differential gear is used for the following purposes:

» For shifting the phase of the output module, or aligning with the operation start posi-
tion.

« To conduct operation independently of the virtual main shaft.
7.4.1 Operation
(1) When the input shaft clutch is engaged

The differential gear subtracts the trave! value of the auxiliary input shaft from the
travel value of the input shaft and transmits the result to the output shaft.

[Output shaft travel value] = [input shaft travel value] — [auxiliary input shaft travel value]
(Units: pulses)

/ Virtual main shaft

el Differential gear

Drive Output
module module

(2) When the input shaft clutch is disengaged

Since the differential gear only transmits the travel value from the auxiliary input

shaft to the output shaft, independent operation using the auxiliary input shaft is
possible.
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(3) When a differential gear for connecting a virtual main shatt is:used..

This mechanism is used in aperation in which the main shaft is switched, or when
control in which the same drive module is used for auxiliary input to all blocks is

performed.

Virtual servomotor/ @ Differentiad gear ]

synchronous encoder
’ \ _ ey /— Virtual main shaft

- Setdifferent drive modules at the virtuai main shaft side and the auxiliary input shaft
side.

~— <Conventional mechanical mechanism program>

The mechanical modules enclosed by the
dotted line frames take the place of the
following elements, and the mechanical
module processing time coefficient can be
eliminated:

s Differentialgear ................. 1
¢ Drive module at auxiliary shaft side 1

7.4.2 Parameters (setting not necessary)

No parameters are set for the differential gear.
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8.

OUTPUT MODULES

Determine which of the following categories the mechanism actually controlled at the
output module falls into and set the parameters in accordance with this mechanism.

s Rollers ......... Section 8.1

o Ballscrews . ..... Section 8.2

« Rotary tables . ... Section 8.3

(1) Roller

()

3)

(4)

The rolier setting should be made if the final output (shaft) is used for speed control.

Roller

Ball screw

The ball screw setting should be made if the final output (shaft) is used for linear
positioning control.

l ] Ball screw

L2722

Rotary table

The rotary table setting should be made if the final output (shaft) is used for angular
control.

Rotary table

Cam

The cam settings should be made if the final output (shaft) is controlled by connec-
tion to a software cam.

U I Cam (software cam)
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8.1 Rollers

The operation of rollers and the parameter settings required to use rollers are ex-
plained here.

8.1.1 Rolier operation

(1) Operation

(@) Theroller speed is controlied to a speed which is the speed of the drive module
multiplied by the gear ratio/speed change gear ratio of the transmission mod-
ule.

[Roller speed] = [Drive module speed (pulse/s)] x [gear ratio]

x [speed change gear ratio] (Units: pulses/s)
Drive module .
/ Gear... gearratio
— I
g [=1=]] W
a Clutch
Speed change gear
........ speed change gear ratio
i Roller

(b) If a clutch is used, the roller is controlled from the point when the clutch is
turned ON.

(2) Control details

(a) The roller has no present value.

However, when a switch is made from the virtual mode to the real mode, the
present value corresponding to the position reached by travel in the virtual
mode is established.

[The present value is a ring address in the range -2147483648 (-281) pulses
to 2147483647 (231-1) pulses.]
(@314) ==mmmmm oo

Present value

(b) Backlash compensation processing is continued in accordance with the set-
tings made in the fixed parameters regardless of switches between the real
mode and virtual mode.

(c) The peripheral velocity of the roller is monitored by means of a peripheral de-
vice and the roller peripheral velocity register.

For the calculation formula for the roller peripheral velocity, see Section 8.1.2,
and for details on the roller peripheral velocity register, see Section 8.5.2.

8-2
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8.1.2 Parameter list
The parameters for rollers are presented in Table 8.1, and each of the items in the table
is explained in (1) to (6) below.
For details on setting roller parameters, refer to the SW2SRX-GSV22PE/SWOIX-
CAMPE Operating Manual.
Table 8.1 Parameter List
No. Setting Defauit Value Setting Range
When using an A171SCPU 0 1-4
When using an A273UHCPU
1 | Output shaft (8-axis specification) 0 1-8
number i
When using an A273UHCPU 0 1-30
(32-axis specification)
2 | Unit setting mm mm inch
3 | Roller diameter (L) 0 0.1 - 214748364.7 um 0.00001 - 21474.8364 inch
4 | Number of pulses per roller revolution (N) o] 1 - 2147483647 puise
5 | Permissible droop pulse value 65535 | 1 - 65835 pulse
6 | Speed limit value (V) 0 0.001 - 6000000.00 mm/min l 0.001 - 600000.000 inch/mm
7 | Torque limit value setting device (1 word) - —(300%)/word device
8 | Comment None 32 one-byte characters

(1) Unit setting

(@) This is the setting for the units (mm/inch) for the roller.

{b) When an axis for which a roller setting has been made is in the real mode, the
units (unit setting in the fixed parameters) can be any of the following: mm/
inch/degree/pulse.

(2) Roller diameter (L)/Number of pulses per roller revolution (N)

(@) These are the settings for the roller diameter, and number of pulses per roller
revolution, for the roller connected to the servomotor.

Number of pulses per roller revolution (NJ
Raller diameter (L)
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(b) The roller peripheral velocity is calculated from the roller diameter and number

of pulses per roller revolution in accordance with the formula below.

1) When the units are millimeters

Roller periheral velocity = number of input per minute x "—J—L
’ L
“ (mm/min)
L: mm
2) Whenthe units are‘inches -
Roller periheral velocity = number of input per minute X iﬁ‘—‘-
L
(mmy/min)
L: mm

An integral value obtained by raising 10 to power of the resuit of calculations
1) and 2) is stored in the roller peripheral velocity register.

(3) Permissible droop pulse value

(8)

(b)

This is the setting for the permissible number of droop pulses at the deviation
counter.

The deviation counter value is continually monitored, and if it becomes larger
than the permissible droop puise value, the error detection signal
{(M1607+20n/Xn7/M2407+20n) comes ON.

However, since operation of the roller shaft continues, the user must execute
the appropriate error processing.

{4) Speed control fimit (V)

(a)

(b)

(©

This is the setting for the maximum speed of the roller shaft.

Set the speed limit value within the following range.

VL x NL S . H
—L__L_ < 1000000 (pulse/s) VL: (mm/min) or
60 x 7 x L / (inch/min)
L:  (mm) or (inch)
Ifthe speed of the roller shaft exceeds the speed limit value, the error detection
signal (M1607+20n/Xn7/M2407+20n) comes ON.

1 =

However, the roller shaft speed is not clamped.

Even if the speed limit value is exceeded,
/ control is executed at the set speed.

P

""""""""""""""""""" Setting for speed limit value
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(5) Torque limit value setting device (1 word)
(a) This sets the device which stores the setting for the torque limit value for the
roller shaft.

Once the device has been set, torque control is executed in accordance with
the setting stored in this device.

In the virtual mode, the torque limit setting is always valid.
If no device setting is made, the torque limit is set at 300%.

(b) The following devices can be set as the torque limit setting device.

A273UHCPU A273UHCPU
Device Type A171SCPU {8-axis Specification) | (32-axis Specification)
3 o "
Data register 5 Do - D899 o DO - D699 - D800 - D8191
Link register WO -W3FF WO - WIFFF WO - W1FFF

*1:If a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shaft, the area it uses cannot be set.

(c) The setting range for the torque limit value is 1 to 500%.
(6) Comment

(a) A comment is created for purposes such as describing the application of the
roller shaft.

If a comment is created, it can be displayed when monitoring at a peripheral
device.

(b) Comments up to 32 one-byte characters long can be created.
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8.2 Ball Screws

The operation of ball screws and the parameter settings required to use ball screws are
explained here.

8.2.1 Ball screw operation
(1) Operation
A ball screw outputs a travel value which is the product of the drive module travel

value and the gear ratio of the transmission module.

[Ball screw travel value] = [transmission module travel value (pulses)]
% [gear ratio] (Units: pulses)

Drive module )
Gear ... gear ratio

o

Clutch

B
| N

If a clutch is used, the ball screw is controlled from the point at which the clutch
is turned ON.

(2) Control details
(a) The feed present value is maintained on switching from the real mode to the

virtual mode or from the virtual mode to the real mode.

(b) Backlash compensation processing is continued in accordance with the set-
tings made in the fixed parameters regardless of switches between the real
mode and virtual mode.

(¢} The travel value per pulse is controlied by the ball screw parameters (ball
screw pitch, number of pulses per ball screw revolution).

Make it the same value as the travel value per puise in the fixed parameters.
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8.2.2 Parameter list

The parameters for ball screws are presented in Table 8.2, and each of the items in the
table is explained in (1) to (8) below.

For details on setting bail screw parameters, refer to the SW2SRX-GSV22PE/SWO0IX-
CAMPE Operating Manual.

Table 8.2 Parameter List

No. Setting Defauit Value Setting Range
When using an A171SCPU 0 1-4
When using an A273UHCPU
Output shaft . e 0 1-8
1 number (8-axis specification)
When using an A273UHCPU 0 1-32
(32-axis specification)
Unit setting mm mm inch
Ball screw pitch (P) 0 0.1 - 214748364.7 pm 0.00001 - 21474.8364 inch
4 l(ﬂh:.gber of pulses per ball screw revolution 0 1. 2147483648 pulse
5 | Permissibie droop pulse value 85535 1 - 65535 pulse
6 | Stroke limit upper limit value 2314 )
- — 0.1 -214748364.7 ym 0.00001 - 21474.83647 inch
7 | Stroke limit lower limit value 0
8 | Speed limit value (V) - 0.001 - 6000000.00 mm/min | 0.001 - 800000.000 inch/mm
9 | Limit switch output Not used Used/Not used
10 | Torque control limit setting device (1 word) - —(300%)/word device
11 | Comment None 32 one-byte characters

(1) Unit setting

(a) This is the setting for the units (mmy/inch) for the ball screw.

(b) Set the same units as used in the real mode (unit setting in the fixed parame-
ters) tor the ball screw units.

If the ball screw units and units in the real mode are different, a mode switching
error will occur on switching from the real mode to the virtual mode.

(2) Ball screw pitch (P)/number of pulses per ball screw revolution (Np)

(a) These are the settings for the pitch of the ball screw connected to the servomo-
tor and the number of pulses when the ball screw rotates one revolution.

-—

~ "W Ball screw

- Je -
Number of pulses per ball Ball screw pitch (P)

screw revolution

(b) The travel value per puise is caiculated from the ball screw pitch and number
of pulses per ball screw revolution.

P

[Travel per pulse] = —
Np
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(3) Permissible droop pulse value
(@) This is the setting for the permissible number of droop pulses at the deviation
counter.

(b) The deviation counter value is continually monitored, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M1607+20n/Xn7/M2407+20n) comes ON.

(4) Stroke limit upper limit value/lower limit value

(@) This is the setting for the stroke range in the virtual mode.

(b) I the stroke range is exceeded during operation, the error detection signal
(M1607+20n/Xn7/M2407+20n) comes ON.

However, ball screw shaft stop processing is not executed.
(5) Speed limit value (V)

(@) This is the setting for the maximum speed of the ball screw.
{b) Set the speed limit value within the following range.
1) When the units are millimeters

1 < VL X104 X Np _

2) When the units are inches

1000000 (pulse/s)

Ve X 108 X Np _
60 x P =

(c) I the speed of the ball screw shaft exceeds the speed limit value, the error
detection signal (M1607+20n/Xn7/M2407+20n) comes ON.

1 =

1000000 (pulse/s)

However, the ball screw speed is not clamped.

Even if the speed limit value is exceeded,
/ control is executed at the set speed.

------------------------------- Setting for speed limit value

|
(6) Limit switch output
(@) This setting determines whether or not a limit switch signal is output for the ball
screw shaft.

o Limit switch output used ...... Limit switch signal is output based on the
ball screw's actual present value.

« Limit switch output not used . . . Limit switch signal is not output.



8. OUTPUT MODULES

(7) Torque limit value setting device (1 word)

(8)

(a) This sets the device which stores the setting for the torque limit value for the

ball screw shaft.

Once the device has been set, torque control is executed in accordance with

the setting stored in this device.

In the virtual mode, the torque limit setting is always valid.

If no device setting is made, the torque limit is set at 300%.

(b) The following devices can be set as the torque limit setting device.

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axls Specification)
= - .1
Data register *0 DO - D699 * DO - D699 5 D800 - D8191
Link register W0 -W3FF WO - WIFFF WO - WIFFF

*1: If a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shaft, the area it uses cannot be set.

(¢) The setting range for the torque limit value is 1 to 500%.

Comment

(a) A comment is created for purposes such as describing the application of the

ball screw shaft.

if a comment is created, it can be displayed when monitoring at a peripheral

device.

{(b) Comments up to 32 one-byte characters long can be created.
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8.3 Rotary Tables

The operation of rotary tables and the parameter settings required to use rotary tables
are explained here.

8.3.1 Rotary table operation
This section describes the operation of the rotary table.
(1) Operation

(a) A rotary table outputs a travel value which is the product of the drive module
travel value and the gear ratio of the transmission module.

[Rotary table travel value] = [transmission module travel value (pulses)]
X [gear ratio] (Units: pulses)

Drive module
Gear ... gear ratio

[ou] ]

Clutch

! Rotery table
=

(b) If a clutch is used, the rotary table is controlled from the point at which the
clutch is turned ON.

(2) Control details
(@) The feed present value is maintained on switching from the real mode to the
virtual mode or from the virtual mode to the real mode.

(b) Backlash compensation processing is continued in accordance with the set-
tings made in the fixed parameters regardless of switches between the real
mode and virtual mode.

(c) Thetravel value per pulse is controlied by the rotary table parameters (number
of pulses per rotary table revolution).

Make it the same value as the travel value per puise in the fixed parameters.

8-10
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8.3.2 Parameter list

The parameters for rotary tables are presented in Table 8.3, and each of the items in
the table is explained in (1) to (9) below.

For details on setting rotary table parameters, refer to the SW2SRX-GSV22PE/SWOIX-
CAMPE Operating Manual.

Table 8.3 Parameter List

No. Setting Default Value Setting Range
When using an A171SCPU 0 1-4
When using an A273UHCPU
1 | Qutput shaft (8-axis specification) 0 1-8
number
When using an A273UHCPU 0 4.32
(32-axis specification)
2 m.gr)'nber of pulses per rotary table revoiution _ 11073741824 pulse
3 | Permissible droop pulse value 65535 1 - 85535 pulse
4 | Stroke limit upper limit value 0 0 - 359.99999 degree
5 | Stroke limit lower limit value 0 0 - 359.99999 degree
6 | Speed limit value (V) 0 0.001 - 600000.000 degree/min
7 | Limit switch output Not used Used/Not used
8 | Torque control limit setting device - ~{300%)/word device
8 | Comment None 32 one-byte characters
Virtual axis present value in one revolution .
10 storage device (main shaft side) B ~/ word device
Virtual axis present vaiue in one revolution .
" storage device (auxiliary input shaft side) - ~/ word device

(1) Number of pulses per rotary table revolution (Np)

(a) This is the setting for the number of pulses equivalent to one revolution of the
rotary table connected to the servomotor.

Number of pulses per rotary table revolution (Np)

{b) The travel value per revolution is calculated from the number of pulses per
rotary table revolution in accordance with the following formula:

360
No
(2) Permissible droop pulse value

[Travel per pulse] = (degree)

(a) This is the setting for the permissible number of droop pulses at the deviation
counter.

(b) The deviation counter value is continually monitored, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M1607+20n/Xn7/M2407+20n) comes ON.

8-11
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(3) Stroke limit upper limit value/lower limit value

(a) This is the setting for the stroke range in the virtual mode.

The settings for the stroke limit upper limit value and lower limit value can de-
termine whether the stroke range is valid or not: if the stroke limit upper limit
value is equal to the stroke limit lower limit value, the stroke limits are invalid.

(b) If the stroke range is exceeded during operation, the error detection signal
(M1607+20n/Xn7M2407+20n) comes ON.

However, rotary table shaft stop processing is not executed.
(4) Speed limit value (V)

(@) This is the setting for the maximum speed of the rotary table shaft.

(b) Setthe speed limit value within the range prescribed by the following formula:

V. x 105 x N
< YL 2o«
12 60 x 360 x 105 ~ 1000000 (puise/s)

{c) If the speed of the rotary table shaft exceeds the speed limit value, the error
detection signal (M1607+20n/Xn7/M2407+20n) comes ON.

However, the rotary table shaft speed is not clamped.

Even if the speed limit value is exceeded,
/ control is executed at the set speed.

"""""""""""""""" Setting for speed limit value

|
(5) Limit switch output
(@) This setting determines whether or not a limit switch is output for the rotary
table shatft.

¢ Limit switch output used ...... Limit switch signal is output based on the
rotary table’s actual present value.

 Limit switch output not used . . . Limit switch signal is not output.
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(6) Torque limit value setting device (1 word)
(a) This is the setting for the device which stores the setting for the torque limit
value for the rotary tabie shaft.

Once the device has been set, torque control is executed in accordance with
the setting stored in this device.

In the virtual mode, the torque limit setting is always valid.
If no device setting is made, the torque limit is set at 300%.

(b} The following devices can be set as the torque limit setting device.

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axis Specification)
11 t1 t1
Data register o DO - D699 0 DO - D699 *p D800 - D8191
Link register WO -W3FF WO - W1FFF WO - W1FFF

*1:If a cam is used at the output module, the area used for the cam cannot be set.
*2 . If a differential gear is connected to the main shaft, the area it uses cannot be set.

(c) The setting range for the torque limit value is 1 to 500%.
(7) Comment

(a) A comment is created for purposes such as describing the application of the
rotary table shaft.

If a comment is created, it can be displayed when monitoring at a peripheral
device.

(b} Comments up to 32 one-byte characters long can be created.
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(8) Virtual axis present value in one revolution storage device (main shaft side)
(2 words)

This parameter is set if an address mode clutch has been set at the rotary table
main shaft side.

Virtual axis present value in one revolution
= (drive module travel value x gear ratio) %Np
(% : remainder operator)

. (No-1) (7777
Virtual axis present value pyise
in one revolution
+~~ " Address mode clutch

0 0 0 0
The reference position (0) for the virtual axis

5' : present value in one revolution is set with the
! @“ Rotarytable! address clutch reference position setting signal
Lo oo 2 {M1813+20n/YnD/M3213+20n).

o Drive module

(a) The virtual axis present value in one revolution for the main shaft side of the
rotary table is stored in the set device.

(b) Thefollowing devices can be set as the virtual axis present value in one revolu-
tion storage device.

A273UHCPU A273UHCPU
Device Type A171SCPU _(8-axis Specification) | (32-axisSpecification)
*1 *1 *1
Data register *2 DO - D699 *2 DO - D699 *2 D800 - D819
*3 *3 *3
Link register WO -W3FF WO - W1FFF WO - WiFFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 . If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

(c) The applicable range for the virtual axis present value in one revolution is 0
to (Np-1) pulses. (Np: number of pulses per rotary table revolution)

(d) The address mode clutch is turned ON and OFF at designated addresses in
the virtual axis present value in one revolution range: 0 to (Np-1) pulses.

Therefore, set the value in the clutch ON/OFF address setting device within
the range 0 to (Np-1) pulses.

(e) The virtual axis present value in one revolution reference position “0” is set by
turning M1813+20n/YnD/M3213+20n (address clutch reference setting sig-
nal) ON and switching to the virtual mode.

This sets the virtual axis present values in one revolution for both the main
shaft and the auxiliary input shaft to “0”.

If the switch to the virtual mode is made with M1813+20n/YnD/M3213+20n
turned OFF, control continues from the virtual axis present value in cne revolu-
tion that was effective last time the virtual mode was in effect.

8§-14



8. OUTPUT MODULES

() An example of the operation of an address mode clutch is shown below.

| Operation Example |

Designate clutch ON/OFF at this present value
(present value in one virtual axis revolution)

1 axis
Number of pulses per revolution: 20000 PLS

Virtual servomotor present value o
(synchronous encoder)

1 axis
Present value in one virtu- —_1 1 —1_
al axis revolution 0 10000 O 10000 O
20000 [ i

Set the clutch status |l
(clutch ON @ddress =0, clutch |
OFF address = 10000) |
I
I
i
!
|
|

— -

Output shaft present value

Present value in one
output shaft revolution
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(9) Virtual axis present value in one revolution storage device (auxiliary input shaft
side) (2 words)

This parameter is set if an address mode clutch has been set at the rotary table
auxiliary input shaft side.

Drive module

A
i

Virtual axis present
value in one revolution

Address mode clutch —\

Drive module

(a) By setting the virtual axis present value in one revolution for the auxiliary input
shaft of the rotary table in the set device, the current present value in one revo-
lution of the virtual axis is stored.

(b) The following devices can be set as the virtual axis present value in one revolu-
tion storage device.

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
*1 ﬁ1 *1
Data register *2 DO - D699 *2 DO-D699 *2 D800 - D819
*3 *3 *3
Link register WO -W3FF WO - WiFFF WO - WiFFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 . If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

(¢) The applicable range for the virtual axis present value in one revolution is 0
to (Np-1) pulses. (Np: number of pulses per rotary table revolution)

(d) The address mode clutch is turned ON and OFF at designated addresses in
the virtual axis present value in one revolution range: 0 to (Np-1) pulses.

Therefore, set the value in the clutch ON/OFF address setting device within
the range 0 to (Np-1) pulses.

(e) The setting for the virtual axis present value in one revolution reference posi-
tion “0” is made by turning M1813+20n/YnD/M3213+20n (address clutch ref-
erence setting signal) ON and switching to the virtual mode.

This sets the virtual axis present values in one revolution for both the main
shaft and the auxiliary input shaft to “0”.

If the switch to the virtual mode is made with M1813+20n/YnD/M3213+20n
turned OFF, control continues from the virtual axis present value in one revolu-
tion that was effective last time the virtual mode was in effect.

8-16



8. OUTPUT MODULES

() An example of the operation of an address mode clutch is shown below.

| Operation Example |

Designate clutch ON/OFF at this present vaiue
(present value in one virtual axis revolution)

Number of pulses per revoiution: 20000 PLS

Virtual servomotor present value
(synchronous encoder) — 10

I

|
|
|

Present value in one virtu- —_— 1 ]

al axis revolution 0 10000 0 10000 ©
P |
Set the clutch status

(clutch ON faddress = 0, clutch
OFF address = 10000)

Output shaft present value

Present value in one
output shaft revolution

8-17
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84 Cams

(1) For axes at which the output module is set as a cam, the same action as a cam
is achieved by using a ball screw model as shown in the example below.
(Example: A171SCPU)

| Mechanical Cam | | Cam Shaft System of Qutput Module |
Equivalent action

Upper dead point

o} | =S¢
[ motor |

A A VA
AALBRRTER

Lower dead point

Upper dead point

Stroke Stroke
MR-[ 1-B
A171SCPU |A1719 A1S
servo ENC | X10
system CPU

(2) The following two types of data have to be set in order to use a cam.

* Settings made when the cam data is created

These are the settings made at a personal computer running the SW0IX-CAMPE
software when creating the cam data (cam curve).

(See Section 8.4.2)
e Cam parameters

These are the parameters used to set a cam as the output module when creating
the mechanical device program.

(See Section 8.4.3)
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8.41 Cam operation
The operation of cams is described below.
(1) Procedure for switching from the REAL mode to the VIRTUAL mode
On switching from the REAL mode to the VIRTUAL mode, perform device setting

in accordance with the following procedure using the sequence program.

(a) Set acam number and stroke in the “cam No. setting device” and “stroke set-
ting device” set for each axis in the cam shaft parameters.

Switch the cam reference position setting signal (M1814+20n/YnE/
M3214+20n)*1 ON/OFF as required.

(See Section 8.5.1 (17))

(b) Issue a REAL mode — VIRTUAL mode switching request
(M2043: OFF — ON)

(c) Start operation based on the cam pattern, stroke, cam reference setting sig-
nal, and address clutch reference setting signal set for each cam shaft.

(2) Processing on switching from the REAL mode to the VIRTUAL mode

When a switch is made from the REAL mode to the VIRTUAL mode, the cam shaft
present value in one revolution is indexed based on the cam reference position set-
ting signal (M1814+20n/YnE/M3214+20n), the feed present value, the stroke low-
er limit value, the stroke and cam No. (cam pattern), at that time.

*1: The “n” in M1814+20n indicates a numerical value that corresponds to the axis number of the
output module in the REAL mode.

n [} 1 2 3
Output shaft No. 1 2 3 4

The *n” of YnE indicates a numerical value (0 - 7) that corresponds to the axis number of the
output module in the REAL mode.

n 0 1 2 3 4 L 6 7
Output shaft No. 1 2 <] 4 5 6 7 -]

The “n” in M3214+20n indicates a numerical value that corresponds to the axis number of the
output module in the REAL mode.

n ] 1 S5 6
Output shatft No. 1 2 6 7
n 8 9 10 11 12 13 14 15
Output shaft No. 9 10 1 12 13 14 15 16
n 16 17 18 19 20 21 22 23
Output shaft No. 17 18 19 20 21 22 23 24
n 24 25 26 27 28 29 30 31
Output shaft No. 25 26 27 28 29 30 31 32

8-19
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(3) Operation
A value based on the cam shaft present value in one revolution and calculated us-
ing the stroke ratio in the cam data table is output.
[(Feed present value) = (stroke fower limit value) + (stroke) x (stroke ratio)]

The cam shaft present value in one revolution is determined by the travel value cal-
culated by multiplying the drive module travel! value by the transmission module
gear ratio or other applicable value.

The number of pulses per stroke is controlied based on the travel value per pulse
set in the fixed parameters in the REAL mode.

(4) Switching the stroke and cam No. during operation

(a) Itis possible to change the cam stroke and effective cam number during cam
operation by using the sequence program.

(b) The stroke and cam No. are changed by means of the address set in the
“stroke, cam No. change point” setting made when creating the cam data.

When the “stroke, cam No. change point” is passed, the stroke/cam No. is
changed on the basis of the value in the stroke setting device and cam No.
setting device set in the cam parameters.

The figure below shows the timing for switching between cam No.1

and cam No.2, and switching between stroke 11 and stroke 12 when
the stroke/cam No. change point is set as “0".

y

Cam shaft present value in
one revoiution (PLS)

(Nc: Number of pulses per Nc-1,0 Nc-1,0 Ne-1,0
cam shaft revolution)

1 cycle

Cam No. setting device value 1 >(2

)(12

Y I B

Stroke setting device 14
Effective cam No. 1
Effective stroke 14 X 1,
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(c) Causes of errors when changing the stroke/cam No. during operation

1)

2)

3)

The set cam No. and stroke are always input to the PCPU on switching
from the REAL mode to the VIRTUAL mode, and in the VIRTUAL mode.

On input to the PCPU, a relative check is executed. An error occurs, the
error detection signal (M1607+20n/Xn7/M2407+20n) comes ON, and the
error code is stored in the minor error code register in the following cases:

« When the stroke is outside the range 1 to 2147483647 (231-1).
When, in the two-way cam mode, the following condition is not met:
stroke lower limit value + stroke = 2147483647 (23'-1)

» When the control modes of the set cam Nos. are not the same.
Processing in the event of a cam No./stroke error

«~ |f the error occurs on attempting to switch from the REAL mode to the
VIRTUAL mode, the VIRTUAL mode is not established.

« If the error occurs on reaching the set “stroke, cam No. change point’
(during cam operation), operation continues without switching to the set
stroke/cam No.

Reset the error detection signal and the minor error code register with
the error reset command (M1807+20n/Yn7/M3207+20n).

Processing in the event of an error

i) If an error occurs on switching from the REAL mode to the VIRTUAL
mode, correct it by following the procedure below.

« Tumn the REALNVIRTUAL mode switching request flag (M2043)
OFF.

» Set the cam No. and stroke correctly.

« Turn the REAL/NVIRTUAL mode switching request flag ON and
switch to the VIRTUAL mode.

ii) If an error occurs during cam operation, set the cam No. and stroke
correctly.

(5) Control details

(a) On switching from the REAL mode to the VIRTUAL mode, or on switching from

(b)

©

the VIRTUAL mode to the REAL mode, the currently effective feed present
value of the cam remains effective.

Backlash compensation processing is not executed in the case of cam shafts
only. (if necessary, take this into account when creating the cam pattern.)

No stroke limit upper limit value/lower limit value check or speed limit check
is executed.
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(6) Changing control

The cam shaft present value in one revolution can be changed to any required val-
ue to change cam control during operation in the VIRTUAL mode.

The present value change is executed using the CHGA instruction.

See Appendix 2.

[Example sequence program)]

L0

[
Change request

[Operation]

Stroke

{CHGA] C1 | K1234

A

1234

Change
Present value in one cam revolution after the change

=

Present value in one
revolution to be changed

Cam No. to be changed

In order to ensure that the motor does
not turn even if a present value change
is executed, the stroke lower limit value
is changed by this stroke amount.

Current present value in one cam revolution

(7) Example sequence program (when using A273UHCPU, 8-axis specification)

[Switching from REAL

Cam data batch change in progress

mode to VIRTUAL mode]

M2000 Mims nﬁz)gu Mlzgw . PK
o HHF—f—af—H L MOV 1 D100 H
Condi- —_—
tion (REAL mods)
PK
| [ DMOV 50000 D102 H
- [ sET YOOE H
L [ sET M2043 H
[Changing cam No./stroke during operation]
andl

P -
D100

{ DMOV 60000

{ MoV K2

PK
D102

Cam No. setting device set

Stroke setting device set

Cam reference position setting
signal set

Request to switch from REAL
mode to VIRTUAL mode

Cam No. setting device set

Stroke setting device set
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8.4.2

Settings when creating cam data

The settings made when creating cam data at a peripheral device are described below.

Table 8.4 Table of Settings when Creating Cam Data

No. Setting Default Value Setting Range
1 | Cam No. - 1-64
2 | Resolution 256 256, 512, 1024, 2048
3 | Stroke, cam No. change point 0 0 to (resolution —1)

o Two-way cam mode
4 | Control mode Two-way cam mode e Foed cam mode
5 | Cam data table 0 0 - 32767
(1) Cam No.

This is the setting for the number of the created cam data.

Set this number in the sequence program.

(2) Resolution

(a) This setting determines the number of index divisions in one cam cycle.

(b) The time required to complete one cycle in which data for the maximum num-
ber of points possible under the set resolution are reliably output is calculated
as follows:

3.5 ms X (set resolution)
(3) Stroke/cam No. change point

(a) Thisis the setting for the position at which the stroke/cam No. is switched dur-
ing operation.

(b) When the set switching position [range: 0 to (resolution —1)] is reached, a
switch is made to the set stroke and cam No., provided the stroke and cam
No. are normal.
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(4) Control mode

(a) This is the setting for the two-way cam mode or feed cam mode.

1) Two-way cam mode ... A two-way operation is repeated between the
stroke lower limit position (lower dead point)
and the range set for the stroke.

Stroke

Stroke lower limit position
(lower dead point)

[ Operationexample |

Output value
Stroke (address)

0% Stroke lower limit
L 1 cycle {1 cam shaft revolution) | Resolution —1 Stroke /\ /\
t

Stroke lower limit

32787

\

AZARE AN

2) Feedcammode....... With the stroke lower limit value (lower dead
point) as the operation start position, position-
ing is executed by feeding one stroke length per
cycle in a fixed direction.

Stroke
—_— —_— —_—
Present value
1 cycle 1 cycle 1 cycle

Stroke lower limit value

| Operationexample
Output value T
(address) ‘

Strok

0| o 1 eyele Resolution -1

i
1
Stroke lower limit 1 cycle 1 cycle 1 cycle

v : /\ ! | i
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(5) Cam data table

(a) The cam data table is generated by setting the stroke ratic (when the stroke
is divided into 32767 divisions) at every point in the set resolution.

32767
Stroke | | __________ Cam curve
Stroke ratio
Lower dead point (0) 5
1 cycle

(b) The cam data table is automatically generated at the peripheral device when
the cam curve is created.

The cam curves that can be used with the servo system CPU are indicated
in Section 8.4.4.
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8.4.3 Parameter list
The cam parameters are presented in Table 8.5 and item numbers 2 to 13 in the table
are described in (1) through (12) below.
For details on how to set the cam parameters refer to the Operating Manual for the rele-
vant motion controller.
Table 8.5 Parameter List
No. Setting Default Value Setting Range
When using an A171SCPU 0 1-4
When using an A273UHCPU
Output shaft Ay progdy 0 1-8
1 number (8-axis specification)
When using an A273UHCPU 0 1-32
(32-axis specification)
2 | Number of pulses per cam shaft revolution 0 1073741824 pulse
3 | Used cam No. - -
4 | Cam No. setting device (1 word) (Nc) - Word device
5 | Permissible droop pulse value 65535 (pulse) 1 - 65535 (pulse)
6 | Unit setting mm mm ] inch ] pulse
7 | Stroke setting device (2 words) - Word device
8 | Limit switch output Not used Used/Not used
9 | Torque control limit setting device (1 word) - —(800%)/word device
10 | Comment None 32 one-byte characters
11 | Stroke lower limit value storage device - —/ word device
Present value in one virtual axis revolution .
12 | storage device (main shaft side, 2 words) - ~/ word device
Present value in one virtual axis revolution
13 | storage device (auxiliary input shaft side, 2 - ~/ word device
words)

(1) Number of pulses per cam shaft revolution (N¢)

(a) This is the setting for the number of pulses required to rotate the cam through
one cycle.

Number of puises per cam shaft revolution (Nc)
(b) The setting for the number of pulses per cam shaft revolution is independent
of the travel value per pulse (setting in the fixed parameters).

(2) Used cam No.

This parameter does not need to be set.

Operation will be possible as long as a registered cam No. is set.
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(3) Cam No. setting device (1 word)

(5)

(6)

(@) This is the setting for the device that sets, in the sequence program, the cam

No. that is to be used for controt.

~ (b) The following devices can be used as the cam No. setting device.

A2T3UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axis Specification)
*q *q *
Data register x DO- D699 » DO-DE%9 + D800 - D8191
Link register WO -W3FF WO - W1FFF WO - WIFFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shaft, the area it uses cannot be set.

{(c) If the value stored in the cam No. setting device is changed during operation,
the switch to the changed cam No. will occur at the “stroke/cam No. switching
position” set when the cam data was created.

Permissible droop pulse value
(a) This is the setting for the permissible number of droop pulses at the deviation

counter.

(b) The deviation counter value is continually monitored, and if it becomes larger
than the permissible droop pulse value, the error detection signal
(M1607+20n/Xn7/M2407+20n) comes ON.

Unit setting

(@) This is the setting for the units (mm/inch/pulse) for the cam.

(b) The units for an axis for which a cam setting has been made are the units in
the REAL mode (unit setting in the fixed parameters).

Stroke setting device (2 words)

(a) This is the setting for the cam stroke.

(b) The following devices can be set as the stroke setting device.

A273UHCPU A273UHCPU
Device Type A1T1SCPU (8-axis Specification) | (32-axisSpecification)
*q - ]
Data register *2 DO - D699 %2  DO- D699 *2 D800 - DB191
3 *3 +3
Link register WO -W3FF WO - WIFFF WO - WiFFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 . If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.
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(¢) Set the stroke within the range indicated below.

» Setting range in the two-way cam mode

mm : Stroke lower limit value + stroke = 2147483647 x 10~' um
inch : Stroke lower limit value + stroke = 2147483647 x 1075 inch
Pulse: Stroke lower limit value + stroke = 2147483647 pulse

» Setting range in the feed cam mode

mm : 0 < stroke < 2147483647 x 10~ um
inch : 0 < stroke = 2147483647 x 105 inch
Pulse: 0 < stroke = 2147483647 pulse

(7) Limit switch output

(a) This setting determines whether or not a limit switch signal is output.

1) Limit switch output notused ..... Limit switch signal is not output.

2) Limit switch output used

A limit switch signal is output in the present value mode/1 cam shaft revo-
lution present value mode.

The selection of the present value mode or 1 cam shaft revolution present
value mode is made in the limit switch ONYOFF point setting window.

If the [F5] key is pressed while the limit switch ON/OFF point setting win-
dow is displayed, the limit switch output mode selection screen is dis-
played.

Limit switch output mode
1: Present value

2: 1 cam shaft revolution present value

The default is 1: present value

Using the numeric keys, enter the limit switch output mode to be selected
(1 or2).

For details on the present value mode and the 1 cam shaft revolution pres-
ent value mode, see Section 8.4.6.
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(8) Torque limit value setting device (1 word)

®)

(a) This is the setting for the device which stores the setting for the torque limit
value for the cam shaft.

Once the device has been set, torque control is executed in accordance with
the setting stored in this device.

In the virtual mode, the torque limit setting is always valid.
If no device setting is made, the torque limit is set at the default of 300%.

(b) The following devices can be set as the torque limit setting device.

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
*1 'k1 *1
Data register vy DO- D699 . DO-D6%9 « D800 - D8191
Link register WO -WaFF WO - WiFFF WO - WiFFF

*1 . If a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shatft, the area it uses cannot be set.

(c) The setting range for the torque limit value is 1 to 500%.

Comment

(a) A comment is created for purposes such as describing the application of the
ball screw shaft.

If a comment is created, it can be displayed when monitoring at a peripheral
device.

(b) Comments up to 32 one-byte characters fong can be created.

(10) Stroke lower limit value storage device

(@) This is the setting for the device that stores the cam stroke lower limit value.
The device stores the present stroke lower limit value.

(b) The following devices can be used as the stroke lower limit value storage de-

vice.
A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
*1 *1 i1
Data register * DO - D699 0 DO - D699 * D800 - D8191
Link register WO -W3FF WO - WiFFF WO - WIFFF

*1 :If a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

(c) The setting range for the stroke lower limit value is —~2147483648 (—231) to
2147483647 (231-1).

1) The stroke lower limit value is determined as follows for each unit setting:

mm : Stroke lower limit value x 10~1 um
inch : Stroke lower limit value x 105 inch
Pulse: Stroke lower limit value x 1 pulse
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(11) Present value in one virtual axis revolution storage device {main shaft side, 2
words)

This parameter is set if an address mode clutch is set at the main shaft side of the
cam.

Present value in one virtual axis revoiution
i = (drive module travel value x gear) %N¢
Drive module (%: remainder operator)

o9

Present value in one

T virtual axis revolution N[~
<o,— Address mode é)ulc';_e VI/M
ST clutch

(a8) The present value in one virtual axis revolution for the main shaft side of the
cam is stored in this device.

(b) The following devices can be used as the present value in one virtual axis revo-
lution storage device.

A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
*q * =
Data register *2 DO -D699 2 DO0-D699 *2 D800 - D819t
*3 *3 *3
Link register WO -W3FF WO - W1FFF WO - W1FFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 : If a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

(c) The setting range for the present value in one virtual axis revolution is 0 to
(Nc—1) pulses. (Ng: number of pulses in one cam shaft revolution)

(d) The address mode clutch is turned ON and OFF at designated addresses in
the virtual axis present value in one revolution range: 0 to (Ngc—1) pulses.

Therefore, set a value in the range 0 to (Nc—1) pulses in the clutch ON/OFF
address setting device.

(e) The virtual axis present value in one revolution reference position “0” is set by
turning M1813+20n/YnD/M3213+20n (address clutch reference setting sig-
nal) ON and switching to the virtual mode.

This sets the virtual axis present values in one revolution for both the main
shaft and the auxiliary input shaft to “0”".

If the switch to the virtual mode is made with M1813+20n/YnD/N3213+20n
turned OFF, control continues from the virtual axis present value in one revolu-
tion that was effective last time the virtual mode was in effect.
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() An example of the operation of an address mode clutch is shown below.

| Operation Example |

Designate clutch ON/OFF at this present value
(present value in one virtual axis revolution)

Axis 1
Number of pulses per revolution: 10000 PLS
X axis loading

Virtual servomotor present value ———=——
{synchronous encoder)

1 axis

Present value in one virtu- el e Wl Wl ]

al axis revolution e

|
Set the clutch status \
(clutch ON address = O, clutch !
OFF address = 10000) ‘ :

|

D
>
B

X axis loading

\
\
I\
\

Present value in one — -
output shaft revolution

4




8. OUTPUT MODULES S T

(12) Virtual axis- present vajue in one revolution storage device (auxiliary input shaft
side) (2 words)

This parameter is set if an address mode clutéh hﬂas been set at the cam auxiliary
input shaft side.

(@)

Drive module

A
e

Virtual axis present
value in one revolution

Address mode clutch™

Drive module

By setting the device to store the virtual axis present value in one revolution
for the auxiliary input shaft of the cam, the current present value in one revolu-
tion of the virtual axis is stored.

(b) The following devices can be set as the virtual axis present value in one revolu-
tion storage device.
A273UHCPU A273UHCPU
Device Type A171SCPU (8-axis Specification) | (32-axisSpecification)
*1 *1 *1
Data register *2 DO - D&99 *2 DO-D699 *2 D800 - D8191
*3 *3 *3
Link register WO -W3FF WO - WiFFF WO - WIFFF

*1 : If a cam is used at the output module, the area used for the cam cannot be set.
*2 . if a differential gear is connected to the main shaft, the area it uses cannot be set.
*3 : The first device number of the devices must be an even number.

(©

(d)

(€)

The applicabie range for the virtual axis present value in one revolution is 0
to (Nc—1) pulses.

The address mode clutch is turned ON and OFF at designated addresses in
the virtual axis present value in one revolution range: 0 to (Nc—1) pulses.

Therefore, set the value in the clutch ON/OFF address setting device within
the range O to (Nc—1) pulses.

The setting for the virtual axis present value in one revolution reference posi-
tion “0” is made by turning M1813+20n/YnD/M3213+20n (address clutch ref-
erence setting signal) ON and switching to the virtual mode.

This sets the virtual axis present values in one revolution for both the main
shaft and the auxiliary input shaft to “0”.

If the switch to the virtual mode is made with M1813+20n/YnD/M3213+20n
turned OFF, control continues from the virtual axis present value in one revolu-
tion that was effective last time the virtual mode was in effect.
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() An example of the operation of an address mode clutch is shown below.

| Operation Example |

_ Designate clutch ON/OFF at this present value
{present value in one virtual axis revolution)

Number of pulses per revolution: 20000 PLS
Y axis loading

Virtual servomotor present value /, 5
(synchronous encoder)

Present value in one virtu- 5 5 5
al axis revolution [ —
20000

Set the clutch status
(ciutch ON address = 0, ciutch

!
P |
OFF address = 10000) ! W S\
) J |
|
|

Y axis loading

Present value in one
output shatt revolution — -
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- 8.44 Camcurve list

Cam curves which can be used in the VIRTUAL mode are discussed below.

(1) Cam curve characteristics

The cam curve characteristics are compared in Table 8.6 below.

Table 8.6 Cam Curve Characteristics Comparison Table

Acceleration

Class Cam Curve Name Curve Shape vm Am (A-V)m | (V-V)m | (S:V)m | Remarks
Constant speed 1—; 1.00 1.00 1.00
Discontinuous curves
Uniform acceleration = 2.00 | +4.00 | £8.00 | 4.00 1.09
5th oo 188 | £577 | +669 | 352 | 1.19
Cycloid Ao 200 | +6.28 | +8.16 | 400 | 126
Symmetrical i i =
Both-side | omoe Distorted trapezoid O 2.00 | +4.89 | +809 | 400 | 120 | Ta=18
stationa
el Distorted sine N 176 | 553 | +546 | 310 | 113 | Ta=1/8
Distorted constantspeed | O | 128 | 801 | £573 | 163 | 107 |26
Asymmetrical . _
cuives Trapecloid O 218 | £6.17 | £1084 | 476 | 128 | m=1
One-side stationary curve | Multiple hypotenuse % 2.04 :gg;’ :;;g 4.16 1.39
Non-stationary curve Single hypotenuse % 1.57 +4.93 | +£3.88 2.47 1.02

(2) Free-form curve

The spline interpolation function can be used to create free-form cam curves.
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8.4.5 Creation of cam data by user

* The user can ereate cam data by the 2 methods described below.

¢ Creation at IBM PC which has been started up with SWOIX-CAMPE.

* Creation at personal computer other than IBM PC.

M

Creating cam data at IBM PC started up with SWOIX-CAMPE.

Cam data is created by creating a cam curve for 1 cam rotation using at the free-
form curve or one of the cam curves shown in section 8.4.4.

For details regarding the creation of cam curves at IBM PC computers which have
been started up with the SWOIX-CAMPE software, refer to the SW2SRX-
GSV22PE/SWOIX-CAMPE Operation Manual.

Creating cam data at a personal computer other than an IBM PC

When the A171SCPU is used, cam data can be created in accordance with the
cam data format stored at the internal memory’s file register area.

When the A273UHCPU (8-axis specification) is used, cam data can be created in
accordance with the cam data format stored at block Nos.10 - 12 of the memory
cassette’s extension file register area.

When the A273UHCPU (32-axis specification) is used, cam data can be created
in accordance with the cam data format stored at block Nos.10 - 18 of the memory
cassette’'s extension file register area.
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{a) Cam data format
1) When A273UHCPU (8-axis specification) is used

The cam data format stored at block Nos.10 - 12 of the extension file regis-
ter area is shown below.

Cam data format
o - S
R6
R7
Block R8s
No.10 -
R71
R72
R8191
A RO Cam data
Block area
No.11 -
v R8191
RO
R327
R328
Limit switch
Block . Limit switch output data output data See Section 8.4.6
No.12 area
R631 L
R632
Unused
R8191
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2) When A273UHCPU (32-axis specification) is used

The cam data format stored at block Nos.10 - 18 of the extension file regis-
ter area is shown below.

Cam data format

Ro L o4
gistration code

Ré
R7

Block R8s
No.10 -
R71

R72

‘Cam data addrés_s table :

1st block

R8191

R
Blick 0
No. 11 "
R8191

Ro

Cam data
area

R327 | G .
R328

Limit switch
Limit switch output data output data See Section 8.4.6
area

Re31 l
R632
. Unused

oo R1519
No. 12 _ _ —
R1520 | io0 ot p b i n e B
- |  Pegistrationcode
R1526 | *

‘R1527

R1528

R1591
R1592

2nd block
) R8191

Block

No.13
+ R8191

T RO
Block -
No.14

| Riss7 | y

Cam data
area
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Cam data size

| G da schass b

1
RO
Block
No.15 - S '
= ‘ Cam data
v R8191 . Camdata on
RO ;
R2175
R2176 . i
. sgistration code
Block : .
No.16 R2182 :
R2183 . }:_ Carmi data size
Ro184 [ :
- Camidata address table
Re24s8 | :
R2249
\ R8191
/
RO
Block
No.17 N :
n Cam dat
v R8191 S Camidata a::e:a
RO
Block
No.18 R2504

Unused

3rd block

4th block




8. OUTPUT MODULES

L

(b) Registration codes

These codes indicate whether or not cam data is stored.

1) When A273UHCPU (8-axis specification) is used

The registration codes shown below are stored at RO - R6.

RO 00FFy
R1 11EEQ
R2 220Dy
R3 33CCH
R4 44BBy
R5 55AAH
R8 6699

Registration codes

2) When A273UHCPU (32-axis specification) is used

i) 1st block

The registration codes shown below are stored at RO - R6.

RO 00FF
R1 11EEQ
R2 22DDy
R3 33CCy
R4 44BBy
RS 55AAH
Ré 6699

i) 2nd block

Registration codes

The registration codes shown below are stored at R1520 - R1526.

R1520 [ OOFFy
R1521 | 11EEy
R1522 [ 220Dy
R1523 | 33CCh
R1524 [ 44BBy
R1525 | 55AAy
R1526 [ 6699,
iii) 3rd block

Registration codes

The registration codes shown below are stored at R1848 - R1854.

R1848 [ OOFFy
R1849 | 11EEy
R1850 [ 220Dy
R1851 [ 33CCy
R1852 | 44BBy
R1853 | 55AAy
R1854 | 6699y
iv) 4th block

Registration codes

The registration codes shown below are stored at R2176 - R2182.

R2176 [ OOFFy
R2177 | TEEy
R2178 [ 22DDy
R2179 [ 33CCh
R2180 [ 44BBy
R2181 | 55AAy
R2182 | 6699y

8-39

Registration codes
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(c) Cam data size

This is the total byte length setting for the file register where cam data is stored.
The total file register length, from RO to the file register No. of the final data
is converted to a “bytes” setting value.
(1 file register point = 2 bytes)

I Example |

" data size is as shown below.

R7

R8 - R71

R72 - R331

Cam data registration

Registration code (14 bytes)

Cam data size (2 bytes)

Cam data address table
(128 bytes)

Cam data (520 bytes)

(d) Cam Data Address Table

When cam data for a cam curve resolution of 256 is stored, the cam

Cam data size setting
value = 664 bytes

1) When A171SCPU/A273UHCPU (8-axis specification) is used

This is the 1st address setting of the cam data stored for cam Nos.1 - 64.
The 1st address for each cam No. is converted to a “number of bytes”
(starting from RO) setting value. “0” is designated as the setting value at
1st address of unregistered cam Nos.

R8
R9
R10

R70
R71

Cam No.1 first address
Cam No.2 first address

Cam No.3 first address

3 )

Cam No.63 first address

Cam No.64 first address

- -
-

Cam data address table
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2) When A273UHCPU (32-axis specification) is used

This is the 1st address setting of cam data (max. of 4 blocks) stored for
cam Nos.1 - 64. The 1st address for each cam No. is converted to a “num-
ber of bytes” (starting from RO) setting value. “0” is designated as the set-
ting value at 1st addresses of unregistered cam Nos.

iy 1stblock

R8 Cam No.1 first address
R9 Cam No.2 first address
R10 Cam No.3 first address

- -~
-

1st block cam data address table

)}

R70 Cam No.63 first address
R71 Cam No.64 first address

ii) 2nd block

R1528 | Cam No.1 first address | |
R1529 Cam No.2 first address
R1530 Cam No.3 first address

-~ —~~—
-— -

2nd block cam data address table

R1590 Cam No.63 first address
R1591 Cam No.64 first address

i) 3rd block

R1856 [ Cam No.1 first address ]
R1857 Cam No.2 first address
R1858 Cam No.3 first address

3rd biock cam data address table

R1918 Cam No.63 first address
R1919 | Cam No.64 first address

iv) 4th block

R2184 Cam No.1 first address
R2185 Cam No.2 first address
R2186 Cam No.3 first address

=3
- -

R2247 | Cam No.63 first address
R2248 Cam No.64 first address

4th block cam data address tabie

iy
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() Cam Data
1) When A273UHCPU (8-axis specification) is used

e Cam data Nos.1 - 64 are designated.
It is not necessary to store cam data in the cam No. order.

» Each cam data item is designated as a stroke ratio (integer) between 0
and 7FFFy (32767). The cam data must contain both “0” and “7FFFy
(32767)" points.

The following data is stored at the beginning of the cam data:
control mode, cam No., resolution, and stroke and cam No. switching
position.

(See Section 8.4.2)

b15 bBI b7 b0
. Control mode! Cam No.
R72 | Control mode! CamNo. [—» T * T—— 1-64 (1 - 40y) setting
R73 Resolution ——» 256, 512, 1024, 2048 sefting 0. | YO Way cam; 1: Feed cam
R74 sgg";-,:(ign& cam No. switching — “0 to (resolution —1)" setting
R75 Sum check — Dummy (setting unnecessary)

R76 The “0 to resolution -1" stroke
ratio setting designated as 0 -
- | 7FFFR.

(1) When using the A273UHCPU (8-axis specification), an ASBNMCA16 (128k bytes) level memory
cassette or higher is required.

2) When A273UHCPU (32-axis specification) is used

* Cam data Nos.1 - 64 (max. of 4 blocks) are designated.
It is not necessary to store cam data in the cam No. order.

¢ Each cam data item is designated as a stroke ratio (integer) between 0
- 7FFFy (32767). The cam data must contain both “0” and “7FFFy4
(32767)" points.

The foliowing data is stored at the beginning of the cam data:
control mode, cam No., resolution, and stroke and cam No. switching
position.

(See Section 8.4.2)

i) 1stblock
b15 b8 b7 b0
‘ | Controt mode! Cam No.

R72 | Control mode! Cam No. |—» T ; = 1-64 (1 - 40y) setting
R73 Resolution ——» 256, 512, 1024, 2048 sefting 0. | OWay cam; 1: Feed cam
R74 Stro]i_en& cam No. switching ‘0 to (resolution —1)" setting
R75 Sum check — Dummy (setting unnecessary)

The “0 to resolution —1" stroke
R76 | ratio setting designated as O -

. | 7FFFy.
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i) 2nd Block

R1580 [ Control mode!  Cam No.

R1581 Resolution

R1582 [Stroke & cam No. switching
i position

Sum check

R1583

The “0 to resolution —1” stroke
R1584 | ratio setting designated as 0 -
. | 7FFFL.

iy 3rd Block

R1920 | Control mode! Cam No.

R1921 Resolution

[Stroke & cam NO, switchiny
R1922 osition 9

Sum check

R1923

he "0 to resolution —1” stroke
R1924 | a0 setting designated as 0 -
- | 7FFFy.

iv) 4th Block

R2249 [ Control mode! Cam No.

R2250 Resolution

Ro251 |Stroke & cam No. switching

position

R2252 Sum check

The “0 to resolution —1” stroke
ratio sefting designated as O -
7FFFy.

R2253

b1§ b8‘b7 b0
LComrol mode! Cam No. J

-

1-64 (1 - 40Qy) setting
0: Two-way cam; 1: Feed cam

—— 256, 512, 1024, 2048 setting
— “0 to (resolution —1)” setting

— Dummy (setting unnecessary)

b15 b8 b7 b0

LComro| mode;, Cam No. ]
"> 1-64 (1 - 40,) setting

: Two- V1
———+ 256, 512, 1024, 2048 setting . | WO Way cam; 1: Feed carr

— “Q to (resolution —1)" setting

R

— Dummy (setting unnecessary)

b1s b8 b7 b
LControI mode! Cam No.
S————— 1-64 (1 - 40) setting

— > 256, 512, 1024, 2048 sefting 0: Two-way cam; 1: Feed car

— “0 to (resolution —1)" setting

—

— Dummy (setting unnecessary)

When using the A273UHCPU (8/32-axis specification), an ASNMCA16 (128k bytes) level memory

cassette or higher is required.
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8.4.6 Limit switch outputs in present value mode & pregent value in 1 cam revolution mode

There are 2 types of limit switch outputs:
 Limit switch outputs in present value mode.

e Limit switch outputs in present value in 1 cam revolution mode.
(1) Limit switch outputs in present value mode.

Limit switch outputs occur in accordance with the cam’s actual present value
(stroke).
[Cam]

m— Limit switch output

U

(@) For two-way cam

The limit switch output pattern is identical for both directions.

| Limit switch output example |

Cam pattern
32767

___________________ Stroke

Lower stroke limit

Limit switch e 1 cycle
output setting

(1 cam shaft revolution)

| Operationexample |

Output value
(address)
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(b) For feed cam

[ Limit switch output example |
' |
—- ‘ -5
0
Limit switch L 1 cycle
output setting

| Operation example |

Output value
(address)

(2) Limit switch outputs in 1 cam shaft revolution present value

Limit switch outputs occur in accordance with the present value within 1 cam shaft
revolution (0 to Nc — 1).

[Cam]

Number of pulses per cam shaft
revolution (Nc)

Limit switch output—
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(a) For two-way cam

Different limit switch output patterns can be used for the feed and return
strokes.

| Limit switch output example |

32767

Stroke

Lower stroke limit

i1 1 (1 cam shaft revolution)

‘ Limit switch output setting

| Operation example |

A
Output value
(address)

Stroke

Lower stroke limit

(b) For feed cam

| Limit switch output example |
Cam pattern
J
. \
Stroke | '
1 !
Do J
ol |
0 | i1 cycle
T T T P
- (1 cam shaft revolution)
i Limit switch output setting
| | |
| Operation example |
Output value T
(address) L
- U o
[} | [
[ | [
[ | I
[ 1 o
- T T = e i [
[} 1 [ | [
Stroke [ [ A
[} 1 [ ! [
U D B Il | | 1 i1 | > t
[ [ o
Lower stroke limit _ 777 72, 7
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8.4.7 Limit switch output data in present value within 1 cam revolution mode

Limit switch output data can be created by the user at IBM PC computers which have
been started up with the SW2SRX-GSV22PE software.

For details regarding the limit switch output data creation procedure, refer to the
SW2SRX-GSV22PE/SWOIX-CAMPE Operating Manual.

(1) Limit Switch Output Data Storage Area

(& The limit switch output data for the axis designated in the present value in 1
cam revolution mode (see items 11 & 12 of Section 8.4.3) is stored at the inter-
nal memory’s file register area when the A171SCPU is used, and at the
memory cassette’s extension file register area (block No.12) when the
A273UHCPU (8/32-axis specification) is used.

(When the A273UHCPU 8/32-axis specification is used, limit switch output
data for modes other than the present value in 1 cam revolution mode are
stored in the internal memory.)

(b) The format for limit switch output data stored at block No.12 of the file register
area is shown below.

1) When A273UHCPU (8-axis specification) is used

Limit switch output data format

~
RO
. Registration code
Re
R7 Cam data size
Block Rs
No.10 - Cam data address table
R71
R72
See Section 8.4.5
Cam data
; Retot { _ _ _ _ |
Ro Cam data
Block area
No.11 -
v Retet | ]
RO
R327 J
R3zs | :
Block : ‘ i g Limit switch out-
No.12 Limit switch ottput datar |  put data area
o : G (304 points)
R631
R632
Unused
R8191
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2) When A273UHCPU (32-axis specification) is used

Limit switch output data format

RO b
Registration code
R6
R7 Cam data size
Block R8s
No.10 - Cam data address table
R71
R72
See Section 8.4.5
Cam data
__________ Cam data
Block area
No. 11
R327 J
Block R328
No.12
° Limit switch out-
. put data area
(1192 points)
R1519
| R1520 Registration code
|
|

l l

(c) The limit switch output data stored at the file register area is fetched when
REAL to VIRTUAL mode switching occurs. If the limit switch output data is
error-free, limit switch output control will occur in accordance with that data for
the axis designated in the present value in 1 cam revolution mode.
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(d) When “servo data PC write” is designated from a peripheral device, the “pres-

ent value in 1 cam shaft revolution” mode’s limit switch output data is written
to the following areas:

When the A171SCPU is used, the data is written to R328 - R63 1 at the internal
memory'’s file register area.

When the A273UHCPU (8-axis specification) is used, the data is written to
block No.12 (R328 - R631) of the extension file register.

When the A273UHCPU (32-axis specification) is used, the data is written to
block No.12 (R328 - R1519) of the extension file register.

When muitiple limit switch output data exists, and switching between the data
occurs, the data which has been written from a peripheral device must first be
transferred to another device, and then written to the file register area if re-
quired. (See Section 8.4.8)

When using the A273UHCPU (8/32-axis specification), an ABNMCA24 (194k bytes) level memory
cassette or higher is required.
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8.4.8 Batch changes of cam data & limit switch output data (for A273UHCPU 8/32-axis specification)

When a power ON or reset occurs at the A273UHCPU (8/32-axis specification) PCPU,
the cam data and limit switch output data stored at block Nos.10 - 12/Nos.10 - 18 of the
extension file register area are fetched, and control occurs accordingly.

A batch change of cam data and limit switch output data fetched by the PCPU can be
executed by the sequence program when the A273UHCPU (8/32-axis specification) is
used. (Not possible when the A171SCPU is used.)

Cam data and limit switch output data can be changed by the following procedure.

(1) Write the cam data & limit switch output data to block Nos.10 - 12/Nos.10 - 18 at
the extension file register area. *1

(2) Execute a batch change of the cam data & limit switch output data (M2016/M2056:
OFF — ON). *2

(3) Batch change processing of the cam data & limit switch output data occurs.

(4) The cam data & limit switch output data batch change request (M2016/M2056) is
reset.

/A CAUTION

: The cam data & limit switch output data (data at block Nos.10 - 12/Nos.10 - 18 of the extension file

: The cam data & limit switch output data batch change request (M2016/M2056: OFF — ON)

register area) should not be changed under the following conditions:

* While cam data is being written to the programmable controller from a peripheral device. (Cam
data area)

* While servo setting data is being written to the programmable controller from a peripheral de-
vice. (Limit switch output data area)

» When a REAL to VIRTUAL mode switching request (M2043: OFF — ON) is active. (Limit
switch output data area)

« During a batch change of cam data & limit switch output data (M2016/M2056: OFF — ON).

should not be executed under the following condition:
* While cam data is being written to the programmable controller from a peripheral device.

At all other times, the cam data & limit switch output data batch change request (M2016/M2056:
OFF — ON) can be executed in either the REAL or VIRTUAL mode.
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(1) Writing cam data & limit switch output data to block Nos.10 - 12/Nos.10 - 18 at the
extension file memory

Cam data writing can be executed by any of the following:

* Sequence program

¢ Peripheral device

¢ Personal computer

(@) Writing from sequence program

The cam data and limit switch output data stored at block Nos.10 - 12/Nos.10
- 18 of the extension file register area can be replaced with cam data and limit
switch output data stored at other extension file registers by using the transfer

and exchange

instructions.

When A273UHCPU (8-axis specification) is used

Memory cassette

When TRANSFER
instruction is used

Sequence program Sequence program area

Cam data & limit switch
data

area blocks other than
Nos.10 - 12)

(data at extension file register

output

block

When EXCHANGE
instruction is used

put data
(data at extension file r
ter area block Nos.10

Cam data & limit switch out-

egis-
-12)

Execution is possible using a dedicated instruction.

(b) Writing from peripheral device

Cam data and limit switch output data can be written from an IBM PC which
has been started up with SW2SRX-GSV22PE software.

For details regarding IBM PC operation procedures, refer to the SW2SRX-
GSV22PE/SWO0IX-CAMPE Operating Manual.

A273UHCPU

Memory cassette

. Extension hie
Wiite register area
1BM PC block
Nos.10 - 12/
Read Nos.10 - 18
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(c) Writing from personal computer

Cam data and limit switch output data stored at a personal computer can be
written to extension file register area block Nos.10 - 12/Nos.10 - 18, via a com-
puter link.

A273UHCPU

Memory cassette

i . ‘ ension file
wite Computer link Write register area
Personal computer m%dule block
Nos.10 - 12/
Read Read Nos.10 - 18

Limit switch output data at the extension file register area block No.12 is read
by the personal computer, and the limit switch output data stored at the hard
disk is written to the extension file register area block No.12 via a computer
link.
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(2) Cam data & limit switch output data batch change program

The sequence program shown below is used to write the cam data and limit switch
output data stored at block Nos.10 - 12/Nos.10 - 18 of the extension file register
area to the PCPU. (Example: when A273UHCPU 8-axis specification is used)

[Sequence Program]

Cam data & limit switch output data change command
A; M2044 M2016 M9075

SET M2016 |— Cam data & limit
switch output data

— batch change re-
; ; ; uest
REAL mode identification TEST mode identification d

M2017 M2016
I L I ' Cam data & limit
= L RST M2016

switch output data
When batch change re-
completed quest reset
normally
M2|0|18

il
When error is detected

[Operation Timing]

e When completed normally

ON
Mot 2FF 1 (‘%____
ON
OFF ~ ~

M2017
Cam data & limit switch output
data batch change completed

M2018 OFF 9 P

* When error is detected

ON
M2016 S — ( 2\
Mm2o17 —2C ]
on) |
m2o1 ~2FE
\ Error detection
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(3) Cautions

(a) Cam data & limit switch output data batch change requests are invalid during
a TEST mode status designated from a peripheral device.

/\ CAUTION

/N The “TEST mode in progress (M8075)" signal should be included in the cam data & limit switch output
data batch change request program as an interlock function.

(b) REAL to VIRTUAL mode switching is impossible while cam data & limit switch
output data are being read to the PCPU (M2016/M2056: ON). The cam data
batch change request flag (M2016/M2056) should be used in the REAL to
VIRTUAL mode switching program as an interlock function.

(4) Error causes
The causes of errors which occur when a cam data & limit switch output data batch
change request (M2016/M2056: OFF — ON) is executed are:
(a) Cam data writing from a peripheral device is in progress.
(b) Improper registration code at the file register’s registration code storage area.

(c) The cam data size at the file register’s cam data size storage area is outside
the range 144 - 33434, or it is an odd-numbered byte count value.
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8.5 Common Devices (Input/Output, Internal Relays, Data Registers)
The inputs/outputs, internal relays, and data registers used at the output module are
discussed in this section.
8.5.1 Inputs/outputs (X/Y) and internal relays (M)
(1) Input/output (X/Y) and internal relay (M) list
(a) When A171SCPU is used
The servo system CPU's M1219 - M1279, M1419 - M1479, and M1600 -
M1959 internal relays are used for the output module.
* Inputs (M1219 - M1279, M1600 - M1799)
inputs are data which indicate the PCPU setting status or external input
(FLS/RLS signals, STOP signal, etc.) status. This data is used to verify (by
sequence program) the control status of each axis, and to designate the next
position, etc.
* Outputs (M1419 - M1479, M1800 - M1959)
Output data is designated at the sequence program, and is used to send
commands to the PCPU.
Table 8.7 Internal Relay (Input) List (for A171SCPU)
Device Ball | Rotary
sl | Adsz | Axe3 | Adsa Signal Name Roller Screw | Table Cam
M1219 | M1239 | M1259 | M1279 | M code output in progress signal O O O O
M1600 | M1620 | M1640 | M1660 -
Vacant (OFF) - - - -
M1601 | M1621 | M1641 | M1661
M1602 | M1622 | M1642 | M1662 | In-position O O O O
M1603 | M1623 | M1643 | M1663
M1604 | M1624 | M1644 | M1664 | Vacant (OFF) - - - -
M1605 | M1625 | M1645 | M1665
M1606 | M1626 | M1646 | M1666 | Zero-point pass @ O O O
M1607 | M1627 | M1647 | M1667 | Error detection O O O O
M1608 | M1628 | M1648 | M1668 | Servo error detection O @) O O
Inputs M1609 | M1629 | M1649 | M1669 | Home position return request O O O O
M1610 | M1630 | M1650 | M1670 | Home position return completed O O O @]
Mi611 | M1631 | M1651 | M1671 FLS O O O O
M1612 | M1632 | M1652 | M1672 ' RLS O O O O
External signals
M1813 | M1633 | M1653 | M1673 STOP O O O O
M1614 | M1634 | M1654 | M1674 DOG C O O O
M1615 | M1635 | M1655 | M1675 | Servo ON/OFF status O O O O
M1616 | M1636 | M1656 | M1676 | Torque limit in progress signal O O O O
M1617 | M1637 | M1657 | M1677 | Vacant (OFF) - - - -
VIRTUAL mode continuation disabled
M1618 | M1638 | M1658 | M1678 |\ oring signal O O @) O
M1619 | M1639 | M1659 | M1679 | Vacant (OFF) -~ - - -




8. 0

UTPUT MODULES

Table 8.8 internal Relay (Output) List (for A171SCPU)

Device

2de1 | Aode2 | Axe3 | Adsa Signal Name Roller SE:o"w Br‘::;:y Cam
M1419 | M1439 | M1459 | M1479 | FIN signal O O O O
M1800 | M1820 | M1840 | M1860
M1801 | M1821 | M1841 | M1861
M1802 | M1822 | M1842 | M1862
M1803 | M1823 | M1s4a | Mises | Looe - - - -
M1804 | M1824 | M1844 | M1864
M1805 | M1825 | M1845 | M1865
M1806 | M1826 | M1846 | M1866 | Limit switch output enabled - 0 O O
M1807 | M1827 | M1847 | M1867 | Error reset O O 0 O
M1808 | M1828 | M1848 | M1868

Su‘{‘s' M1809 | M1829 | M1849 | M1869
M1810 | M1830 | M1850 | M1870 | Vacant - - - -
M1811 | M1831 | M1851 | M1871
M1812 | M1832 | M1852 | M1872
M1813 | M1833 | M1853 | M1873 | Address clutch reference setting - - O O
M1814 | M1834 | M1854 | M1874 | Cam reference position setting - - - O
M1815 | M1835 | M1855 | M1875 | Servo OFF o 0 o O
M1816 | M1836 | M1856 | M1876
M1817 | M1837 | M1857 | M1877
Mis18 | M1833 | Misss | Mis7e | oot " - N -
M1819 | M1839 | M1859 | M1879
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(b)

When A273UHCPU (8-axis specification) is used

The servo system CPU’s X/YO0 - X/Y7F, XD0O - XDF, XF0 - XF7 and X/Y10F
- X/Y17F inputs/outputs are used for the output module.

« Inputs (X0 - X7F, XDO - XDF, XF0 - XF7, X10F - X17F)
Inputs are data which indicate the PCPU setting status or external input
(FLS/RLS signals, STOP signal, etc.) status. This data is used to verify (by
sequence program) the control status of each axis, and to designate the next
position, etc.

» Qutputs (YO - Y7F, Y10F - Y17F)
Output data is designated at the sequence program, and is used to send
commands to the PCPU.

Table 8.9 Input/Output List (for A273UHCPU 8-axis Specification)

Device . Roll- | Ball [Rota
Axis 1]Axis 2|Axis 3|Axls 4 [Axis 5|Axis 6|Axis 7 |Axis 8 Signal Name or |Scrow| Table | Cam
X0 [ x10 [x20 [ xa0 [ x40 [ x50 [ x60 [ x70 [\ - OFF) ~ ~ ~ ~
X1 | X11 | x21 | X31 | xa1 | x51 | x61 [ x71
X2 | X12 | X22 | X382 | X42 | X52 | X62 | X72 | In-position O O O O
X3 | X13 | X23 | X33 | x43 | X583 | X63 | X73
X4 | X14 | X24 | X34 | X44 | X54 | X64 | X74 | Vacant (OFF) - - - -
X5 | X15 | X25 | X35 | x45 | X55 | X65 | X75
X6 | X16 | X26 | X36 | X46 | X56 | X66 | X76 | Zero-point pass O O @ O
X7 | X17 | X27 | X37 | x47 | X567 | X67 | X77 | Error detection olo] o] o
X8 | X18 | X28 | X38 | X48 | X58 | X68 | X78 | Servo error detection O O O O
X9 X19 | X29 [ X389 | X49 | X59 [ X69 | X79 | Home position return request O O O O
Inputs | xa | X1A | X2A | XaA | Xaa | X5A | X6A | x7a | COTS RoSton retum ololo|o
XB | X1B | X2B | X3B | x4B | X58 | X6B | X7B FLS olo ] o] o
XC | XiC | X2C | XaC | x4C [ X5C | X6C | x7C | _ RLS olo]o]o
XD | X1D | X2D | X3D | 4D | X5D | X6D | X7D STOP ol o]l o]o
XE | X1E | X2E | X3E | X4E | X5E | X6E | X7E DOG olololo
XF | X1F | X2F | X3F | X4F | X5F | X6F | X7F | Servo ON/OFF status oclfolo]o
XDO | XD1 | XD2 | XD3 | XD4 | XD5 | XD6 | XD7 | Torque limit in progress signal O O O O
XFO | XF1 | xF2 | xFa | xF4 | xFs | XFe | XF7 L’i':;}’e’*d"wrgﬁgg°§g:;’a"°” olololo
X10F | X11F | X12F | X13F | X14F | X15F | X16F | X17F 2’;9%‘;?9 output in progress oclololo
Yo | Y10 [ Y20 | Y30 | Ya0 | Y50 | Yeo | Y70
Y1 | Y11 [ y21 | v31 [ vat | Y51 | Y61 | Y71
Y2 | Y12 [ Y22 | v32 | ya2 | Y52 | ve2 | v72
Y3 | i3 | Y23 | Va3 | V43 | v53 | ves | v7a | vocant R I I
Y4 | Y14 | Y24 | Y34 | Ya4 | Y54 | Y64 | Y74
Y5 | v15 | yas | v3as [ yas | Y55 | Y65 | Y75
Y6 | Y16 | Y26 | Y36 | Y46 | Y56 | Y66 | Y76 | Limit switch output enabled - O O O
vz | y17 [ya7 [ va37 | va7 [ v57 | Y67 | Y77 [ Error reset olo]lo] o
Qut- Y8 Y18 | Y28 | Y38 | Y48 | Y58 | Y68 | Y78 | Servo error reset C @) O O
puts Yo | v1o | y20 [ yae | vao | vso | Y69 | Y79
YA [ Y1A [ Y2a [v3Aa [ yaa | Y5A [ YeA | Y7A
Y& | 1B | Y2B | vaB | v4B | vsB | veB | v7B | Yooan B R I R
vc | yic [yac [ yac [ vac [ ¥sc | yec | Y7C
YD | Y1D | Y2D | ¥3D | v4D | YSD | YED | Y7D | fogress cluich reference - | -]olo
YE | YIE | Y2E | Y3E | Y4E | YSE | Y6E | Y7E | Cam reference position setting - - - O
YF | YIF | Y2F | Y3F | YaF | YS5F | Y6F | Y7F | Servo OFF olo o | o
Y10F | Y11F | Y12F | Y13F | Y14F | Y15F | Y16F | Y17F | FIN signal o]lo]Jolo




8. OUTPUT MODULES

(c) When A273UHCPU (32-axis specification) is used

The servo system CPU’s M2400-M3839, M4019 - M4639 and M4819 - M5439
internal relays are used for the output module.

* Inputs (M2400 - M3039, M4019 - M4639)
inputs are data which indicate the PCPU setting status or external input
(FLS/RLS signals, STOP signal, etc.) status. This data is used to verify (by
sequence program) the control status of each axis, and to designate the next
position, etc.

» Outputs (M3200 - M3839, M4819 - M5439)
Output data is designated at the sequence program, and is used to send
commands to the PCPU.



MEMO




8. OUTPUT MODULES

Table 8.10 Internal Relay (input/Output) List (for A273UHCPU 32-axis Specification)

Ball | Rota Device No.

Signal Name Roller | screw Tab|r°y Cam Axis1 | Axis 2 | Axis 3 | Axis 4 | Axis 5 | Axis 6
M2400 | M2420 | M2440 | M2460 | M2480 | M2500

Vacant (OFF) - - - -
M2401 | M2421 | M2441 | M2461 | M2481 | M2501
In-position o o O O | M2402 | M2422 | M2442 | M2462 | M2482 | M2502
M2403 | M2423 | M2443 | M2463 | M2483 | M2503
Vacant (OFF) - - - — | M2404 | M2424 | M2444 | M2464 | M2484 | M2504
M2405 | M2425 | M2445 | M2465 | M2485 | M2505
Zero-point pass O @) O O M2406 | M2426 | M2446 | M2466 | M2486 | M2506
Error detection o o o O | M2407 | M2427 | M2447 | M2467 | M2487 | M2507
Servo efror detection %) o O O | M2408 | M2428 | M2448 | M2468 | M2488 | M2508
Home position return request O O O O M2409 | M242S | M2449 | M2469 | M2489 | M2509
s:r'n“;e‘:?;“im retumn o o o O | M2410 | M2430 | M2450 | M2470 | M2490 | M2510
Inputs FLS O ) ) O | M2411 [ M2431 | M2451 | M2471 | M2491 | M2511
fLs RLS O o o O | M2412 | M2432 | M1652 | M2472 | M2492 | M2512
STOP o) o O O | M2413 | M2433 | M2453 | M2473 | M2493 | M2513
DOG ®) o O O | M2414 | M2434 | M2454 | M2474 | M2494 | M2514
Servo ON/OFF status O O O O | M2415 | M2435 | M2455 | M2475 | M2495 | M2515
S;;‘g;‘;;‘gfg;{;‘°'que fimitin ¢ o o o O | M2416 | M2436 | M2456 | M2476 | M2496 | M2516
External signals CHANGE o o o O | M2417 | M2437 | M2457 | M2477 | M2497 | M2517
},’i;i{,}’:dmﬁg°ggj{;‘;a“°" O O o O | M2418 | M2438 | M2458 | M2478 | M2498 | M2518
Vacant (OFF) o 1 O O | M2419 | M2439 | M2459 | M2479 | M2499 | M2519
g‘igﬁje output in progress o o o O | Ma019 | M4039 | Maos9 | M4079 | Ma0gS | M4119
M3200 | M3220 | M3240 | M3260 | M3280 | M3300
M3201 | M3221 | M3241 | M3261 | M3281 | M3301
M3202 | M3222 | M3242 | M3262 | M3282 | M3302
Vacant - - - T [M3203 | M3223 | M3243 | M3263 | M3283 | M3303
M3204 | M3224 | M3244 | M3264 | M3284 | M3304
M3205 | M3225 | M3245 | M3265 | M3285 | M3305
Limit switch output enabled - O o O | M3206 | M3226 | M3246 | M3266 | M3286 | M3306
Error reset O o o O | M3207 | M3227 | M3247 | M3267 | M3287 | M3307
Servo error reset O O O O M3208 | M3228 | M3248 | M3268 | M3288 | M3308
M3209 | M3229 | M3249 | M3269 | M3289 | M3309
M3210 | M3230 | M3250 | M3270 | M3280 | M3310

Out- | vacant - - - -
puts M3211 | M3231 | M3251 | M3271 | M3281 | M3311
M3212 | M3232 | M3252 | M3272 | M3282 | M3312
Q;fi'ne;s chtch reference - - o O | M3213 | M3233 | M3253 | M3273 | M3283 | M3313
Sc;g’n;efe'e"ce position - - - O | M3214 [ M3234 | M3254 | M3274 | M3284 | M3314
Servo OFF O o O O | M3215 | M3235 | M3255 | M3275 | M3285 | M3315
o) O O O | M3216 | M3236 | M3256 | M3276 | M3286 | M3316
Vasant o) o O O | M3217 | M3237 | M3257 | M3277 | M3287 | M3317
o O C O | M3218 | M3238 | M3258 | M3278 | Maz2ss | M3318
o) O O O | M3219 | M3239 | M3259 | M3279 | M3289 | M3319
FIN signal O O O O | M4819 | M4839 | M4859 | M4879 | Ma899 | Ma919
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Axis 7

Axis 8

Axis 8

Axis 10

Axis 11

Axis 12

Axis 13

Axis 14

Axis 15

Axis 16

Signat direction

M2520

M2540

M2560

M2580

M2600

M2620

M2640

M2660

M2680

M2700

M2521

M2541

M2561

M2581

M2601

M2621

M2641

M2661

M2681

M2701

M2522

M2542

M2562

M2582

M2602

M2622

M2642

M2662

M2682

M2702

PCPU — SCPU

M2523

M2543

M2563

M2603

M2623

M2643

M2663

M2683

M2703

M2524

M2544

M2564

M2584

M2604

M2624

M2644

M2664

M2684

M2704

M2525

M2545

M2565

M2585

M2605

M2625

M2645

M2665

M2685

M2705

M2526

M2548

M2566

M2586

M2606

M2626

M2646

M2666

M2686

M2706

m2s527

M2547

M2567

M2587

M2607

M2627

M2647

M2667

M2687

M2707

M2528

M2548

M2568

M2588

M2608

M2628

M2648

M2668

M2688

M2708

M2529

M2549

M2569

m2589

M2609

M2629

M2649

M2669

M2689

M2709

M2530

M2550

M2570

M2580

M2610

M2630

M2650

M2670

M2690

M2710

M2531

M2551

M2571

M2591

M2611

M2631

M2651

M2671

M2691

M2711

M2532

M2552

M2572

M2592

M2612

M2632

M2652

M2672

M2692

M2712

M2533

M2553

M2573

M2593

M2613

M2633

M2653

M2673

M2693

M2713

M2534

M2654

M2574

M2594

M2614

M2634

M2654

M2674

M2694

M2714

M2535

M2555

M2575

M25895

M2615

M2635

M2655

M2675

M2695

M2715

M2536

M2556

M2576

M2596

M2616

M2636

M2656

M2676

M2696

M2716

M2537

M2557

M2577

‘M2597

M2617

M2637

M2657

M2677

M2697

M2717

M2538

M2558

M2578

M2598

M2618

M2638

M2658

M2678

M2698

M2718

PCPU — SCPU

M2539

M2559

M2579

M2599

M2619

M2639

M2659

M2679

M2689

M2719

M4139

M4159

M4179

M4199

M4219

M4239

M4259

M4279

M4299

M4319

PCPU — SCPU

M3320

M3340

M3360

M3380

M3400

M3420

M3440

M3460

M3480

M3500

M3321

M3341

M3361

M3381

M3401

M3421

M3441

M3461

M3481

M3501

M3322

M3342

M3362

M3382

M3402

M3422

M3442

M3462

M3482

M3502

M3323

M3343

M3363

M3383

M3403

M3423

M3443

M3463

M3483

M3503

M3324

M3344

M3364

M3384

M3404

M3424

M3444

M3464

M3484

M3504

M3325

M3345

M3365

M3385

M3405

M3425

M3445

M3465

M3485

M3505

M3326

M3346

M3366

M3386

M3406

M3426

M3446

M3466

M3486

M3506

M3327

M3347

M3367

M3387

M3407

M3427

M3447

M3467

M3487

M3507

M3328

M3348

M3368

M3388

M3408

M3428

M3448

M3468

M3488

M3508

SCPU — PCPU

M3329

M3349

M3369

M33ee

M3408

M3429

M3449

M3469

M3488

M350

M3330

M3350

M3370

M3380

M3410

M3430

M3450

M3470

M3490

M3510

M3331

M3351

M3371

M3391

M3411

M3431

M3451

M3471

M3491

M3511

M3332

M3352

M3372

M33g2

M3412

M3432

M3452

M3472

M3492

M3512

M3333

M3353

M3373

M3393

M3413

M3433

M3453

M3473

M3483

M3613

M3334

M3354

M3374

M3394

M3414

M3434

M3454

M3474

M3494

M3514

M3335

M3355

M3375

M3385

M3415

M3435

M3455

M3475

M3485

M3515

SCPU — PCPU

M3336

M3356

M3376

M3396

M3416

M3436

M3456

M3476

M3496

M3516

M3337

M3357

M3377

M3397

M3417

M3437

M3457

M3477

M3497

M3517

M3338

M3358

M3378

M3398

M3418

M3438

M3458

M3478

M3498

M3518

M3339

M335¢9

M3379

M3399

M3419

M3439

M3459

M3479

M3489

M3519

M4839

M4959

M4979

M4899

M5019

M5039

M5059

M5079

M5099

M5119

SCPU — PCPU




8. OUTPUT MODULES SENURTOITL ISR L S I

Table 8.10 Internal Relay (Input/Output) List (for A273UHCPU 32-axis Specification) (Continued)

Signal Name - . Roller | (28!l |Rotary | o | . .Devfce No.
|- Serew | Table .| T [axis 17 |Axis-1B|Axis 10 JAxis 20 |Axis 21 | Axis 22
Vecant (OFF) b ] - | 2720 [ M2740 | M2760 | M2780 | M2800 | M2820
- . o M2721 | M2741 | M2761 | M2781 | M2801 | M2821
In-position o o) ) O | Ma22 | M2742 | M2762 | M2782 | M2802 | M2822
M2723 | M2743 | M2763 | M2783 | M2803 | M2823
Vacant (OFF) - 4 - - - | M2724 | M2744 | M2764 | M2784 | M2804 | M2824

M2725 | M2745 | M2765 | M2785 | M2805 | M2825

Zero-point pass o) o | .o O | M2726 | M2746 | M2766 | M2786 | M2806 | M2826

Error detection O O O O | M2727 | M2747 | M2767 | M2787 | M2807 | M2827

Servo error detection O O @) O M2728 | M2748 | M2768 | M2788 | M2808 | M2828

Home position return request O O O @ M2729 | M2749 | M2769 | M2789 {'M2809 | M2829

"j,g;’;g position return com- o o o O | M2730 | M2750 | M2770 | M2790 | M2810 | M2830

Inputs FLS O O 0 O [M2731 | M2751 | M2771 | M2791 | M2811 | M2831

ELS RLS O O O O | M2732 | M1652 | M2772 | M2792 | M2B12 | M2832

STOP O O O O | M2733 | M2753 | M2773 | M2793 | M2813 [ M2833

DOG O O O O | M2734 | M2754 | M2774 | M2794 | M2814 | M2834

Servo ON/OFF status O @] @) (@] M2735 | M2755 | M2775 | M2795 | M2815 | M2835
Output module torque limit in

progress signal O O @ O | M2736 | M2756 | M2776 | M2796 | M2816 | M2836

External signals CHANGE @) O O O | M2737 | M2757 | M2777 | M2797 | M2817 | M2837
VIRTUAL mode continuation

disabled warning signal @ O O O | M2738 | M2758 | M2778 | M2798 | M2818 | M2838

Vacant 0O O O O | M2739 | M2759 | M2779 | M2799 | M2819 | M2839

gfgff;‘fe output in progress o o o O | Ma330 | Ma359 | M4379 | M4399 | Mad19 | Maa30

M3520 | M3540 | M3560 | M3580 | M3600 | M3620

M3521 | M3541 | M3561 | M3581 | M3601 | M3621

Vacant M3522 | M3542 | M3562 | M3582 | M3602 | M3622

acan - - - -

M3523 | M3543 | M3563 | M3583 | M3603 | M3623

M3524 | M3544 | M3564 | M3S84 | M3604 | M3624

M3525 | M3545 | M3565 | M3585 | M3605 | M3625

Limit switch output enabled - O O O | M3526 | M3546 | M3566 | M3586 | M3B06 | M3626

Error reset O O @ O M3527 | M3547 | M3567 | M3587 | M3807 | M3627

Servo error reset @] @] O O M3528 | M3548 | M3568 | M3588 | M3608 | M3628

M3529 [ M3549 | M3569 | M3589 | M3B09S | M3629

M3530 | M3550 | M3570 | M3580 | M3610 | M3830
Out- | vacant - - - -

puts M3531 { M3551 | M3571 | M3581 | M3611 | M3631

M3532 | M3552 | M3572 | M3582 | M3612 | M3632

fress clutch reference set- } - O | © |M3533 |M3553 | M3573 | M3583 | M3613 | M3633
E:g‘ reference posiion set- 1 - - O | M3534 | M3554 | M3574 | M3584 | M3614 | M3634
Servo OFF O | O | O | O |Ma535 |M3555 | M3575 | M3585 | MIB15 | M3635

O O O O | M3536 | M3556 | M3576 { M3586 | MIB16 | M3636
Vacant o 1 © O O | M3537 | M3557 | Mas77 | M3587 | M3617 | M3637
acan

O | O | O | O |ma3538]Mmsss68|mas7s |mases [mac18 | M363s

© | O | O | O |m3s89]m3569 | M3579 | Mas8g | Mas19 [ M3639
FIN signal O | O | O | O |ms139|M5159 | M5179 | M5199 [ M5219 | M5239
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Axis 23

Axis 24

Axis 25

Axis 26

Axis 27

Axis 28

Axis 29

Axis 30

Axis 31

Axis 32

Signal Direction

M2840

M2860

M2880

M2900

M2840

M2960

M2880

M3000

M3020

M2841

M2861

Mas81

M2901

M2921

M2941

M2961

M2981

M3001

M3021

M2842

M2862

mM2882

M2902

M2922

M2942

M2962

M2g982

M3002

M3022

PCPU — SCPU

M2843

M2863

m2883

M2903

M2823

M2943

M2963

M2983

M3003

M3023

M2844

M2864

M2884

M2904

M2924

M2944

M2964

M2984

M3004

M3024

M2845

M2865

‘M2885

M2905

M2925

M2945

M2965

M2985

M3005

M3025

M2846

M2866

M2886

M2906

M2926

M2g846

M2966

M2986

M3006

M3026

M2847

Mag67

m2887

M2907

M2927

M2947

M2967

m2987

M3007

M3027

M2848

M2868

M2888

M2908

M2928

M2948

M2968

M2988

M3008

M3028

M2849

M2869

M2889

M2909

M2929

M2949

M2969

M2989

M3009

M3029

- M2850

‘M2870

M2890

M2910

M2830

M2950

M2970

M2890

M3010

M3030

M2851

M2871

M2891

M2911

M2931

M2951

M2971

M2991

M3011

M3031

ma2852

M2872

M2892

M2912

M2932

M2952

M2972

M2992

M3012

M3032

M2853

M2873

M2893

M2913

M2953

M2973

M2993

M3013

M3033

M2854

M2874

M2894

M2914

M2934

M2954

M2974

M2984

M3014

M3034

M2855

M2875

M2895

M2915

M2935

M2955

M2975

M2895

M3015

M3035

M2856

M2876

M2896

M2816

M2936

M2956

M2976

M2996

M3016

M3036

M2857

M2877

M2897

M2917

M2937

M2957

M2977

M2097

M3017

M3037

M2858

M2678

M2898

M2918

M2938

M2958

M2878

M2998

M3018

M3038

PCPU — SCPU

M2859

M2879

M2899

M2919

M2939

M2959

M2979

M29g99

M3019

M3039

M4458

M4479

M4499

M4519

M4539

M4559

M4579

M4599

M4619

M4639

PCPU — SCPU

M3640

M3660

M3680

M3700

M3720

M3740

M3760

M3780

M3800

M3820

M3641

M3661

M3681

M3701

M3721

M3741

M3761

M3781

M3801

M3821

M3642

M3662

M3682

M3702

Mm3722

M3742

M3762

M3782

M3802

m3822

M3643

M3663

M3683

M3703

M3723

M3743

M3763

Ma783

M3803

M3823

M3644

M3664

M3684

M3704

M3724

M3744

M3764

M3784

M3804

M3824

M3645

M3665

M3685

M3705

M3725

M3745

M3765

M3785

M3805

M3825

M3646

M3666

M3686

M3706

M3726

M3746

M3766

M3786

M3806

M3826

M3647

M3667

M3687

M3707

M3727

M3747

M3767

M3787

M3807

M3827

M3648

M3668

M3688

M3708

M3728

M3748

M3768

M3788

M3808

m3828

SCPU — PCPU

M3649

M3669

M3689

M3709

M3729

M3749

m3769

Marag

M3809

M3829

M3650

M3670

M3690

M3710

M3730

M3750

M3770

M3790

M3810

M3830

M3651

M3671

M3691

M3711

M3731

M3751

M3771

M3791

M3811

M3831

M3652

M3672

M3692

M3712

M3732

M3752

M3772

M3792

mM3812

M3832

M3653

M3673

M3693

M3713

M3733

M3753

M3773

M3793

M3813

M3833

M3654

M3674

M3694

M3714

M3734

M3754

M3774

M3794

M3814

M3834

M3655

M3675

M3695

M3715

M3735

M3755

M3775

M3795

M3815

M3835

SCPU — PCPU

M3656

M3676

M3696

M3716

M3736

M3756

M3776

M3786

M3816

M3836

M3657

M3677

M3697

M3717

M3737

M3757

M3777

M3797

M3817

M3837

M3658

M3678

M3698

M3718

M3738

M3758

M3778

M3798

M3818

M3838

M3659

M3679

M3699

M3719

M3739

M3759

M3779

M3799

M3819

M3839

M5259

M5279

M5299

M5319

M5339

M5359

M5379

M5399

M5419

M5439

SCPU — PCPU
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{(2) Input/output (X/Y) and internal relay (M) details

(a) In-position signal (M1602+20n/Xn2/M2402+20n)

1) Thein-position signalis a signal that comes ON when the number of droop
pulses at the deviation counter falls below the in-position range set in the

servo parameters.

Number of droop In-position range
pulses setting

1 ' |
1 1
' 1
[ |

ON

In-position 1
I OFF

2) An in-position check is performed at the following times.

* When the servo system power is
switched ON

o After automatic deceleration is started in
positioning control

o After automatic deceleration is started
due to the JOG start signal going OFF

¢ During manual pulse generator operation

 After the near zero point dog comes ON
during home position return

* After deceleration is started by a stop
command

* Speed change to zero speed

e Constantcheck .....................

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

During REAL
mode operation

During VIRTUAL
mode operation

This signal switches ON when the zero point is passed following a servo ampli-
fier power ON. Once the zero point has been passed, this signal remains ON

until a CPU reset occurs.
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(c) Error detection signal (M1807+20n/Xn7/M2407+20n)

1) This signal switches ON when a minor or major error is detected, and it
is used to'determine if an error has occurred.

When a minor error is detected, the corresponding error code is stored at
the minor error code storage area.

When a major error is detected, the corresponding error code is stored at
the major error code storage area.

2) The error detection signal goes OFF when the error reset signal
(M1807+20n/Yn7/M3207+20n) is switched ON.

Minor/major error
detection ™ ON

OFF
Error detection ]

1\ ON

OFF

Error reset

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

1) This signal switches ON when an error (excluding causes of warning er-
rors and emergency stops) is detected at the servo amplifier, and it is used
to determine if a servo error has occurred.

When an error is detected at the servo amplifier, the corresponding error
code is be stored at the servo error code storage area.

2) The servo error detection signal switches OFF when the servo error reset
signal (M1808+20n/Yn8/M3208+20n}) is switched ON, or when the servo
power is switched OFF and back ON again. (Servo error reset is only ef-
fective in the REAL mode.)

Servo error detection
ON

OFF
Servo error detection——————— h

\ ON

F
Servo error reset OFF

8~ 64
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(e)  Home position return request signal (M1609+20n/Xn9/M2409+20n)

This signal switches ON when a home position address check is required at
power ON or during positioning control.

1) Other than absolute position system

1)

i)

The home position return request signal switches ON at the following
times.

» At power ON, and on resetting the servo system CPU
 During home position return

The home position return request signal switches OFF when the home
position return is completed.

2) Absolute position system

i)

i)

The home position return request signal switches ON at the following
times.

» During home position return

¢ When a sum check error occurs {at power ON) for the backup data
(reference values).

The home position return request signal switches OFF when the home
position return is completed.

() Home Position Return Completed Signal (M1610+20n/XnA/M2410+20n)

This signal switches ON when a home position return designated by the

servo program or in the TEST mode is completed.

This signal switches OFF when a positioning start, JOG start, or manual
pulse generator start occurs.

If a home position return is attempted (by the servo program) while this
home position return completed signal is ON, the “consecutive home posi-

tion return start” error will be activated, and the home position return op-

eration will not be started. (Near-zero point dog type home position re-

turns only.)



8. OUTPUT MODULES

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

1} The FLS signal is controlied according to the ON/OFF status of upper limit
switch inputs (FLS) to the A171SENC or A278LX from an external source.

o Upper limit switch input OFF . . ... FLS signal ON
e Upper limit switch input ON ... ... FLS signal OFF
2) The upper limit switch (FLS) status at FLS signal ON/OFF is shown below.

When FLS signal is ON When FLS signal is OFF
A171SENC, A278LX A171SENC, A278LX

FLS FLS
FLS — FLS
coM R COM

(h) RLS Signal (M1612+20n/XnC/M2412+20n)

|

1) The RLS signal is controlled according to the ON/OFF status of lower limit
switch inputs (RLS) to the A171SENC or A278LX from an external source.

 Lower limit switch input OFF . .. .. RLS signal ON
* Lower limit switch input ON .. .... RLS signal OFF
2) The lower limit switch (RLS) status at RLS signal ON/OFF is shown below.

When RLS signal is ON When RLS signal is OFF
A171SENC, A278LX A171SENG, A278LX

RLS RLS
RLS —o RLS
Ol — COM

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

1) The STOP signal is controlled according to the ON/OFF status of STOP
signal inputs to the A171SENC or A278LX from an external source.

i

e STOP signal OFF .............. STOP signal OFF
» STOPsignalON ............... STOP signal ON
2) The STOP signal status at STOP signal ON/OFF is shown below.
When STOP signal is ON When STOP signal is OFF
A171SENC, A278LX A171SENC, A278LX
STOP StoP
STOP —o STOP
Ly COM S COM
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V)

)

U]

e BRI AR SRR A AT

DOG/CHANGE signal.(M1614+20n) (for A171SCPU)

1)

The DOG/CHANGE signal is controlied according to the ON/OFF status

* of nelr-zera point dog inputs to the A171SENC from an external source.

2)

Regardiess whether “N/O input” or “N/C input” is designated in the system
settings, the DOG/CHANGE signal turns ON when the near-zero point
dog or CHANGE signal'is ON, and the near-zero point dog or CHANGE
signal turns OFF.

If “N/O input” is designated in the system settings, the near-zero point dog
or CHANGE input turns ON when the near-zero point dog or CHANGE sig-
nal turns ON. If"N/C input” is designated in the system settings, the near-
zero point dog or CHANGE input turns ON when the near-zero point dog
or CHANGE signal turns OFF.

DOG signal (XnE/M2414+20n) (for A273UHCPU (8-/32-specification))

1)

2)

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

Regardless whether “N/O input” or “N/C input” is designated in the system
settings, the DOG signal is ON when the near-zero point dog is ON, and
the DOG signal is OFF when the near-zero point dog is OFF.

If “N/O input” is designated in the system settings, the near-zero point dog
input turns ON when the near-zero point dogis ON. If “N/C input” is desig-
nated in the system settings, the near-zero point dog input turns ON when
the near-zero point dog is OFF.

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

1)

2)

The servo READY signal switches ON when a READY status exists at the
servo amplifiers connected to each axis.

The servo READY signal switches OFF at the following times:

* When no servo amplifier is installed
* When the servo parameters have not been set

* When an emergency stop signal is input to the power supply module
from an external source

« When the servo OFF status is established by switching ON M1815+20n/
Ynf/M3215+20n

* When a servo error occurs

See Section 10.4 “Servo Errors” for details.
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i) When A171SCPU is used

A171S | A1718 | For AIS
cPU ENC 110 unit | +—— A172B
—
MR- |-B MR{ }-B

®

®

POINTS

(1) ¥ a servo error occurs

at any of the ADU axes (for A273UHCPU

(8-/132-specification)), the servo is turned OFF for the axes designated in
the system settings, as shown in the table below.

ADU S$ervo Error
Processing System Setting

Servo Axes Turned OFF

Each system axes OFF

Servos turned OFF for all axes in the system where the
sefvo error occurred.

Only error axis OFF

Servo turned OFF for the axis where the servo error
occurred.

(2) If a servo error occurs in an axis using MR-[ ]-B, the servo is turned OFF
for the axis where the servo error occurred.
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i) When A273UHCPU is used

AB1P [A273UA278 1A240 |A221 |A211 la222 [A230P)
HCPU}LX DY |AM-2001AM-201AM-20]

B
®| G

@ Communication is normal

< A278B

Servo READY signal ON

(m) Torgque control in progress signal (M1616+20n/XD0+n/M2416+20n)
This signal switches ON at axes where torque control is being executed.

(n) CHANGE signal (none/XD8+n/M2417+20n): for A273UHCPU 8/32-axis
specification

1) Setting is impossible when the A171SCPU is used.

2) The CHANGE signal is controlled according to the ON/OFF status of the
speed and position control switching inputs (CHANGE) to the A171SENC
or A278LX from an external source.

» Speed & position switching input OFF . . ... CHANGE signat OFF
» Speed & position switching input ON .. .. .. CHANGE signal ON

3) The speed switching switch (CHANGE) status at CHANGE signal ON and
OFF is as shown below.

When CHANGE signal is ON When CHANGE signal is OFF

A171SENC, A278LX A1718ENC, A278LX
CHANGE
CHANGE

CHANGE

CHANGE

| CcoMm

*1: The “n” in XD8+n represents a numeric value (0 - 7) corresponding to the virtual axis No.

n 0 1 2 3 4 5
Virtual axis No. 1 2 3 4 5 6 7 8

The “n” in M2417+20n represents a numeric value corresponding to the virtual axis No.

n 0 1 2 -3 4 5
Virtual axis No. 1 2
n 8 9 0 | 1 12 13 14 15
Virtual axis No. 9 10 1 12 13 14 15 16
n 16 17 18 19 20 21 22 23
Virtual axis No. 17 18 19 20 21 22 23 24
n 24 25 26 27 28 29 30 31
Virtual axis No. 25 26 27 28 29 30 31 32
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(o} Limit switch output enabled command (M1806+20n/Yn6/M3206+20n)
The limit switch output enable command is used to enable limit switch output.
sON ....... The limit switch output's ON/OFF pattern is output from AY42.
~OFF ...... The limit switch output is switched OFF from AY42.

(p) Error reset command (M1807+20n/Yn7/M3207+20n)

The error reset command is used to clear the minor error codes and major er-
ror codes of axes for which errors have been detected (M1607+20n/Xn7/
M2407+20n: ON), and to reset the error detected signal (M1607+20n/Xn7/

M2407+20n).
ON
OFF
Error detection —mm ON
) )
! )
OFF .
Error reset T
! |
Minor error code v o
storage area )( ok % oo
Major error code N
storage area )( o X 00

xx: Error code

(q) Address clutch reference setting signal (M1813+20n/YnD/M3213+20n)

This command signal is only operative when the output module is a rotary
table or a cam connected to an address mode clutch, and it is used to desig-
nate the “0” reference position for the present value in 1 virtual axis revolution.

When a REAL to VIRTUAL mode switching request occurs, processing will be
as shown below, depending on the ON/OFF status of the address clutch refer-
ence setting signal.

1) When the address clutch reference setting signal (M1813+20n/YnD/
M3213+20n) is ON

VIRTUAL mode operation will begin with the present value in 1 virtual axis
revolution designated as “0” for the main shaft and auxiliary input shaft.

2) When the address clutch reference setting signal (M1813+20n/YnD/
M3213+20n) is OFF

« If the drive module is a virtual servo motor or an incremental type syn-
chronous encoder, main shaft and auxiliary input shaft operation will be
continued from the present value in 1 virtual axis revolution value from
the previous VIRTUAL mode operation.

« [f the drive module is an absolute type synchronous encoder, main shaft
and auxiliary input shaft operation will be continued from the present val-
ue in 1 virtual axis revolution value calculated from the encoder’s pres-
ent value.
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(r) Cam reference position setting signal (M1814+20n/YnE/M3214+20n)

This command signal is only operative when the output module is a cam, and
it is used to designate the cam’s reference position.

When a REAL to VIRTUAL mode switching request occurs, processing will be
as shown below, depending on the ON/OFF status of the cam reference posi-
tion setting signal.

1)

2)

When the cam reference position setting signal (M1814+20n/YnE/
M3214+20n) is ON

s The present value becomes the cam’s reference position.

s The current feed present value becomes the stroke lower limit value
(bottom dead center). Moreover, a cam table search is conducted from
the beginning of a cycle, and the bottom dead center (0) point is desig-
nated as the present value in 1 cam shaft revolution.

Stroke amount

Stroke lower limit
/ L 1 cycle Ne—1
Feed present value when YnE, -
is ON (bottom dead center) T

Present value within 1 cam shaft revolution = 0

~ After the system is started and the cam’s bottom dead center alignment
is completed, YnE must be switched ON the first time REAL to VIRTUAL
mode switching occurs. Once the bottom dead center setting has been
designated, it is not necessary to switch YnE ON when subsequent
REAL to VIRTUAL mode switching occurs. (The bottom dead center
position is stored in the backup memory.)

When the cam reference position setting signal (M1814+20n/YnE/
M3214+20n) is OFF

» When the following condition exists, operation is continued with the
stroke lower limit value and present value in 1 cam shaft revolution from
the previous VIRTUAL mode operation adopted.

[Final servo command value in previous VIRTUAL mode operation] —
[current servo present value] = [in-position)

« When the following condition exists, operation is continued with the
stroke lower limit value from the previous VIRTUAL mode operation be-
ing adopted, and the present value in 1 cam shaft revolution calculated
based on the current feed present value.
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[Present value in 1 cam shalft revolution calculation]
The stroke ratio (y) is first calculated as follows:

(Feed present value] = [stroke] x [stroke ratio]
X [stroke iower limit value]

The cam table for the designated cam No. is then searched (from the be-
ginning of a cycle), and the present value in 1 cam shaft revolution which
corresponds to the relevant point is calculated.

Because the search for the present value in 1 cam shaft revolution is al-
ways conducted from the beginning of a cycle, beware of cases where the
same stroke ratio appears more than once in the cycle. (Make the neces-
sary position adjustment when switching from the REAL to VIRTUAL
mode occurs.)

32767
——

In the figure at left, there are 2
relevant points (A and B) for the
calculated stroke ratio “y”, but
only point “A” is recognized.

Stroke amount Y| stroke

I

I

1

|

I
Stroke lower v
limit value A

]
'
I
I
:
)
Y
B Nc-1

|_ 1 cycle (1 cam shaft revolution) |

(s) Servo OFF command (M1815+20n/YnF/M3215+20n)
The servo OFF command is used to switch the servo OFF (free run status).
e YnFOFF .... Servo ON
* YnFON ..... Servo OFF (free run status)

This command is inoperative during positioning, and should therefore be
executed after positioning is completed.

When the servo OFF command occurs in the VIRTUAL mode, the clutch will
be disengaged before the servo OFF command is executed.

If the servo OFF command occurs while a “clutch ON” status exists, a minor
error will occur, and the servo OFF command will become inoperative.
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W

(u)

VIRTUAL mode continuation disabled warning (XOFO - X0F7)

If, for an ABS axis, the difierence between the final servo command value in
the last operation in the VIRTUAL mode and the servo present value the next
time a switch is made to the VIRTUAL mode exceeds the “POWER OF AL-
LOWED TRAVELING POINTS (number of X feedback pulses)” in the system
settings, a warning that VIRTUAL mode operation cannot be continued is is-

sued, and the “VIRTUAL mode continuation disabled warning device” comes
ON.

This is checked at the following times:

No. Check Time Remarks

1 When the ABS axis servo At this time, the minor error 901 (when the power is
amplifier power is turned on turned on in the REAL mode) or 9010 (when the
power is turned on in the VIRTUAL mode) is also set.

2 Continuously during REAL The device also comes ON in the following cases.
mode operation (1) When a home position return is executed.
{2) When a present value change is executed.

(3) When jog operation, speed control | or II, or
speed/position switching control is executed.

To reset the “VIRTUAL mode continuation disabled warning device”, reset it
in the sequence program.

FIN signal (M1419+20n/Y1nF/M4819+20n)
1) Signal to end M code output.

2) The FIN signal turns OFF when the M code output in progress signal
(M1219+20n/X1nF/M4018+20n) is OFF.

M code output NN

M code output in progress signal OFF I
(X1nF) Y

FIN signal ON
(Y1nF) OFF
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{v) M code output in progress signal (M1219+20n/X1nF/M4019+20n)
1) Signal indicating M codes are being output.

2) Turn on the FIN signal (M1419+20n/Y1nF/M4819+20n) to end M code
output.

3) The M code outputin progress signal turns OFF when the stop command,
cancel signal, or skip signal is input.

M code > M2 > M

1

i

1
M code output in progress signal OFF ON i
(X1nF) )

i
FIN signal OFF ON
(Y1nF)

POINTS

(1) The FIN signal and M code output in progress signal are used by the FIN
signal wait function.

{2) The M code output in progress signal is enabled only if the FIN signal wait
function is designated in the servoprogram. If this function is not desig-
nated, the M code output in progress signal does not turn ON during M code
output.
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8.5.2 Data registers (D)
(1) Data register (D) list

See Appendix 5 “Tables of Processing Times” for details about the delay time be-
tween the positioning device (input, internal relay, special relay) turning ON/OFF
and the data being stored in the data register area.

(a) When A171SCPU is used

Servo system CPU data registers D760-D959 and 1008 - 1009 are used by
the output modules.

Table 8.11 Data Register List (for A171SCPU)

Ball | Rota Device

Signal Name Roller Screw Tablrey Cam Ads 1 | Axis2 | Axds3 | Axis 3
Effective cam No. - - - O D760 | D765 | D770 | D775
Effective stroke _ _ B o D761 | D766 | D771 | D776
D762 | D767 | D772 | D777

Present value in 1 cam shaft B B _ o D763 | D768 | D773 | D778
revolution D764 | D769 | D774 | D779
. . D800 | D820 | D840 | D860

Roller peripheral velocity @) - - - D801 | Daa1 | Dsa1 | Dasl
Feed present value - O O O D800 | D820 | D840 | D889
D801 | D821 | D841 | D86t

D802 | D822 | D842 | D862

Present value - O O O Dsoa | D823 | Deas | D863
- D804 | D824 | D844 | D864
Deviation counter value O @) o O D805 | Daz5 | D845 | Dses
Minor error code O O @) o D806 | D826 | D846 | D866
Major error code O O O O D807 | D827 | D847 | D867
Servo error code O O C C D808 | D828 | D848 | D868
(Travel value after DOG ON) D80S | D829 | D849 | D8EY
— REAL mode data stored D810 | D830 | D8SO | D870
t‘g‘\’g‘,evgl‘fg;”” return second D811 | D831 | Des1 | D871
(Execution program No.) No change when ‘0" D812 | D832 | D852 | D872
(M-code) D813 | D833 | D853 | D873
Torque limit value O | © ] © | O [opsia [ D834 | Dss4 | D874
(Travel value change register) Ignored D815 | D835 | DBSS | D875
D816 | D836 | D856 | D876

D817 | D837 | D857 | D877

v(r?:l?:)al present value at STOP REAL mode data stored —srot 5555 T azs 1 D56
Vacant - D819 | D839 | D859 | D879
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(b) When A273UHCPU (8-axis specification) is used

Servo system CPU data registers D760-D959 are used by the output mod-
ules.

Table 8.12 Data Register List (for A273UHCPU 8-axis Specification)

Signal Name Roller sgall Rotary Cam Device
rew | Table Axis1 [ Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis 7 | Axis 8
Effective cam No. - - Z O | D760 | D765 | D770 | D775 | D780 | D785 | D790 | D795
. D761 | D766 | D771 | D776 | D781 | D786 | D791 | D796
Effective stroke amount | - - - O [ D7ez | D767 | D772 | D777 | D7ez | D787 | D792 | D797
Presert value within 1 D763 | D768 | D773 | D778 | D783 | D788 | D793 | D798
cam shaft revolution - - - O [D7es | D7ee | D774 | D77 | D7es | D79 | D7sa | D799
. , D800 | D820 | D840 | D860 | D880 | D900 | D920 | D940
Roller peripheral velocity | O - - ~ [Dso1 | D821 | De41 | Dssl1 | D81 | D901 | D921 | D94
D800 | D820 | D840 | D860 | D880 | DS0O | D920 | D940
Feed present value - © © O [Dso1 | De21 | De41 | Deet | Deet | D901 | De21 | D941
D802 | D822 | D842 | D862 | D882 | D902 | D22 | De42
Present vaiue - © © O I™Dsos | D82s | Deaa | Dses | Des3 | D903 | Dsz3 | D943
— D804 | D824 | D844 | D864 | D884 | D904 | D924 | D944
Deviation counter value | O o © O [Dsos | Dezs | D45 | Dees | Dees | D905 | D925 | D945
Minor error code O C O O D806 | D826 | D846 | D866 | D886 | D906 | D926 | D946
Major error code C O O @] D807 | D827 | D847 | D867 | D887 | D907 | D927 | D947
Servo efror code O @) @) O D808 | D828 | D848 | Dess | D888 | D908 | D928 | D948
(Travel value after DOG D808 | D829 | D849 | Dee9 | D889 | DSOS | D929 | D949
ON) _ REAL mode data stored D810 | D830 | Dsso | D870 | D890 | D910 | D930 | D9sO
ool B D811 | D831 | D8s1 | De7t | D89t | Dot1 | D31 | Dost
(Execution program No.) No change when 0" Dg12 | D832 | D852 | D872 | D892 | D912 | D932 | D952
(M-code) D813 | D833 | D853 | D873 | D893 | D913 | De33 | D953
Torque limit value O | 6 [ © ] O [ops14]Desa|Dess |Ds74 | Des4 | D914 | D934 | Dgsa
(Travel value change | D815 | D835 | D8s5 | D875 | Des5 | D915 | Deas | Dess
register) gnor D816 | D836 | D856 | D876 | Des6 | D916 | D36 | D956
D817 | D837 | D857 | D877 | Des7 | D917 | D37 | Des7
(SATCCtDuF?ji:;;s)em VEUe AL | REAL mode data stored D818 | D838 | D858 | D878 | D8ss | D918 | D38 | Dess
Vacant Z D819 | D839 | D859 | D879 | D899 | D919 | D939 | DE59

() When A273UHCPU (32-axis specification) Is Used

Servo system CPU data registers DO - D639 and D1240 - D1599 are used by
the output modules.
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Table 8.13 Data Register List (for A273UHCPU 32-axis specification)

Ball Rotary Device
Signal Name Roller Cam
9 Screw Table Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis7 | Axis8
Vacant - D1240 D1250 D1260 D1270 D1280 D1290 D1300 D1310
Effective cam No. - - - D1241 D1251 . D1281 D1271 D1281 D1291 D1301 D131
D1242 D1252 D1262 D1272 D1282 D1292 D1302 D1312
Effective stroke amount - - -
D1243 D1253 Dt283 D1273 D1283 D1283 D1303 D1313
Present value in 1 cam shaf R R ~ o D1244 | D1254 | D1284 | D12ra | D1284 | D1294 | D130 | D1314
revolution D1245 D1255 Di1285 Dt275 D1285 D1285 D1305 D1315
DO 020 D40 D60 Dao D100 D120 D140
Roller peripherat velocity O - - -
D1 D21 D41 D&1 D81 D101 D121 D141
Do D20 D40 D80 D80 D100 D120 D140
Feed present value - O O O
D1 D21 D41 De1 D81 D101 D12t D141
D2 D22 D42 D62 D82 D102 D122 D142
Present value - O @] @)
D3 023 D43 D83 D83 D103 D123 0143
D4 D24 D44 D64 D84 Dio4 D124 D144
Deviation counter value @] O O O
05 D25 D45 D65 D85 D105 D125 D145
Minor error code C O O @] D6 D28 Das Dés D8s D106 D126 D146
Major error code O @] @] O o7 D27 D47 De7 D87 D107 D127 D147
Servo error code C O O O D8 D28 D48 Deés D88 D108 D128 D148
(Home position return second
travel value) D9 D29 D4g Deg D89 D109 D129 D149
REAL mode data stored D10 D30 D50 D70 Ds0 D110 | D130 | D150
(Travel value atter DOG ON)
D11 D31 D51 b71 D91 D1 D131 D151
(Execution program No.) D12 D32 D52 D72 Doz D112 D132 D152
No change when “0”
(M-code} D13 D33 D53 D73 Da3 D113 D133 D153
Torgue timit value ] l ®) ] @] @] D14 D34 D54 D74 D94 D114 D134 D154
Data set pointer for constant No change when *0" D15 D3s Dss D75 D95 prs | p1ss | Diss
D16 D36 D56 D76 D96 D116 D136 D156
(Travel value change register) Ignored
D17 D37 Ds7 D77 Og7 D117 D137 D157
D18 D38 Ds8 D78 Dos D118 D138 D158
.(Actual present value at STOP REAL mode data stored
input) 019 D39 D59 D79 Dg9 D119 D139 D159
Device
Ball Rotary
Signal Name Rolier Cam
9 Screw Table Axis 25 | Axis26 | Axis27 | Axis28 | Axis29 | Axis 30 | Axis31 | Axis 32
Vacarnt - D1480 01490 D1500 D1510 D1520 D1530 D1540 01550
Effective cam No. - - - Q D1481 D1491 D1501 D151 D1521 D1531 D1541 D1551
- - - @] D1482 D1492 D1502 D1512 D1522 D1532 D1542 D1552
Effective stroke amount
- - - O D1483 D1493 D1508 D1513 D1523 D1533 D1543 D1553
Presen} value in 1 cam shatk _ _ _ o D1484 D1494 D1504 D1514 D1524 D1534 D1544 D1554
revolution D1485 D1495 D1505 Di1515 D1s25 D1535 D1545 D1555
D480 D500 D520 D540 D580 D580 D800 D620
Rotler peripherat velocity O - - -
D481 0501 D521 D541 D581 D581 D601 D621
D480 D500 D520 D540 D560 D580 D600 D620
Feed present value - (@] C O
D481 D501 D521 D541 D581 D581 D601 D&21
D482 D502 D522 D542 D562 D582 D602 D622
Present value - @] @] o}
D483 D503 D523 D543 D583 D583 D603 D623
D484 D504 D524 D544 D564 D584 D804 D624
Deviation counter value O O O C
D485 D505 D525 D545 D565 D585 D605 D625
Minor error code Q C O e} D486 D506 0526 D546 D566 D586 D606 Dé26
Major error code o] O O O D487 Dso7 Ds27 D547 Dse7 D587 D607 De27
Servo error code C C O C D488 D508 D528 D548 D568 D588 D608 D628
{Home position return second D489 D509 D529 Ds4s | Dsso | Dsss | Deos | De2e
travel value)
REAL mode data stored D490 | D510 | D530 | DSs0 | Ds70 | Ds9o | Delo | Dedo
(Travel value after DOG ON)
D491 Ds11 D531 D551 D571 D591 De11 D631
(Execution program No.) D492 D512 D532 D552 D572 D592 D612 D632
No change when “0”
{M-code) D493 D513 D533 D553 D573 D593 D613 D633
Torque limit value o | o | o O D484 D514 | D534 | Dss4 | D574 | Dses | D614 | D634
t ter f tant s
E" a s‘;‘oﬁ“’r'gl er for constan No change when “0 D495 DS15 D535 D555 DS75 D595 D615 D635
D496 0516 D536 D556 D576 D596 D816 D636
(Travel value change register) ignored
0497 D517 D537 D557 D577 D597 D617 D837
D498 D518 D538 D558 D578 Ds5g8 D818 0638
(Actual present value at STOP REAL mode data stored
input) D499 D519 D539 D559 D579 D599 D619 D639
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Axds9 | Axis10 | Axis 11 | Axis 12 [ Axis 13 | Axis 14 | Axis 15 | Axis 16 | Axis 17 | Axis 18 | Axis 19 | AxI8 20 | Axis 21 | Axis 22 | Axis 23 | Axis 24
D1320 D1330 D1340 D1350 D1360 D1370 D1380 D13%0 D1400 D1410 D1420 D1430 D1440 D1450 D140 D1480
D1321 D133 D1341 01351 D1361 D1371 Dt381 D1391 D1401 D1411 D1421 D1431 D1441 D1451 D1461 D1491
D1322 D1332 D1342 D1352 D1362 D1372 Di3g2 D1392 D1402 D1412 D1422 D1432 D1442 D1452 D1462 D14g2
D1323 D1333 D1343 D1353 D1383 D1373 D1383 01393 D1403 D1413 D1423 D1433 D1443 D1453 D1463 D1493
D1324 D1334 D1344 D1354 D1364 D1374 D1384 D1304 D1404 D1414 D1424 D1434 D1444 D1454 D1464 D1494
D1325 D1335 D1345 D1355 D1365 D1375 D1385 D1395 D1405 D1415 D1425 D143s5 D1445 D145§ D1465 D14gs
D160 D180 D200 D220 D240 D260 D280 D300 D320 0340 D360 D3so D400 D420 D440 D460
D161 D181 D201 D221 D241 D261 D281 D301 D321 D341 D361 D381 D401 D421 D441 D461
D1&0 D180 D200 D220 D240 D260 D280 D300 D320 D340 D360 Dsgo D400 D420 D440 D460
D161 D181 D201 D221 D241 D26t D281 D301 D321 D341 D361 D381 D401 D421 D441 D481
D162 D182 D202 D222 D242 D262 D282 D302 D322 D342 Dse2 Das2 D402 D422 D442 D462
D183 D183 D203 D223 D243 D263 D283 D303 D323 D343 D363 D383 D403 D423 D443 D463
D164 D1g4 D204 D224 D244 D264 D284 D304 D324 D344 D384 D384 D404 D424 D444 D4g4
D165 D18% D205 D225 D24s D265 D28s D305 D3z2s D345 D365 D385 D405 D425 D445 D485
D168 D1gg D208 D226 D246 D268 D28s D308 D326 D348 D3ses D3ss D408 D426 D448 D4se
D167 D187 0207 D227 D247 D267 D287 Dso7 0327 D347 D367 D387 D407 D427 D447 D467
D168 Digs D208 D228 D248 D268 D288 D308 D3azs D348 D3es D3es D408 D428 D448 D48
D169 D189 D208 D229 D249 D2eg D2gsg D309 D329 D349 D3eg D3asg D409 D42g D449 D4sg
D170 D180 D210 D230 D250 D270 D290 D310 D330 Daso D370 D320 D410 D430 D450 D470
D171 D191 021 D231 D2sY D271 D291 D3t D331 0351 D371 D3g1 D411 D431 D451 D471
D172 0192 D212 D232 D252 D272 D2g2 D312 D332 D352 D372 D3g2 D412 D432 D452 D472
D173 D193 D213 D233 D2s3 D273 D283 D313 D333 D353 D373 D3g3 D413 D433 D453 D473
D174 Dig4 D214 D234 D254 D274 D294 D314 D334 D354 D374 D394 D414 D434 D454 D474
D175 D195 D215 D235 D2ss 0275 D295 D315 Dass D3ss D375 D3gs D415 D435 D455 D475
D176 D196 D218 D236 D256 D276 D29¢ D316 D33s D358 D378 Dase D416 D438 D456 D476
D177 D197 D217 D237 D257 D277 D297 D317 D3’7 D3s7 D377 D3g7 D417 D437 D457 D477
D178 Digs D218 D238 D258 D278 D298 D318 D338 D3ss D378 D3ge D418 D438 D4se D478
D179 D199 D219 D239 0259 D279 D269 0319 0339 D359 D379 D399 D419 D439 D459 D479
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(2) Data register (D) details

(a) Effectivecam No.register ............... Data sent from PCPU to SCPU

1) The No. of the cam currently being controlled is stored in binary code at
the effective cam No. register.

Cam No. updates occur at the sequence program's END processing.

2) The cam No. stored at the effective cam No. register is saved until opera-
tion at another cam is executed. (A stored cam No. is not cleared when
control at that cam is ended.)

(b) Effective strokeregister ................. Data sent from PCPU to SCPU
1) The current control stroke is stored in binary code at this register.
Stroke updates occur in the sequence program’s END processing.

{c) Present value in 1 cam shaft revolution register
...................... Data Sent From PCPU to SCPU

1) The present value in 1 cam shaft revolution designated by the parameter
sefting is stored at this register. The present value is a ring address in the
range “0 to [number of pulses per cam shalft revolution (Nc)-1]".

Present value updates occur in the sequence program’s END processing.

....................... Data sent from PCPU to SCPU

1) The storage range for the peripheral velocity at this register is as shown

below.
Setting System-of-Units Storage Range Actual Roller Peripheral Velocity
mm 0.01 - 6000000.00 mm/min
1 - 600000000
inch 0.001 - 60000.000 inch/min
(e) Feed presentvalueregister .............. Data sent from PCPU to SCPU

1) The target address which is output to the servo amplifier is stored at this
register. The target address is based on the command address calculated
from the mechanical system program settings.

2) A stroke range check occurs at this feed present value data.
() Actual Present Value register . Data sent from PCPU to SCPU

1) The present value obtained from actual travel (feed present value minus
the deviation counter’s droop pulse count) is stored at this register.

2) When a STOP status is in effect, the present feed value is equal to the ac-
tual present value.



8. OUTPUT MODULES

@

(h)

(i)

(k)

Deviation counter value register .......... Data sent from PCPU to SCPU

The difference between the feed present value and the actual present value
is stored at this register.

Minor error code register ................ Data sent from PCPU to SCPU

1)  When a minor error occurs, the corresponding error code is stored at this
register. Each time a subsequent error occurs, the stored error code is
replaced by the new error code.

2) Minor error codes are cleared by executing an error reset (M1807+20n/
Yn7/M3207+20n).

Major error code register ................ Data sent from PCPU to SCPU

1) When a major error occurs, the corresponding error code is stored at this
register. Each time a subsequent error occurs, the stored error code is
replaced by the new error code.

2) Major error codes are cleared by executing an error reset (M1807+20n/
Yn7/M3207+20n).

Servo errorcode register ................ Data sent from PCPU to SCPU

1) When a servo error occurs, the corresponding error code is stored at this
register. Each time a subsequent error occurs, the stored error code is
replaced by the new error code.

2) When a servo error occurs, the system returns to the REAL mode.
Torque limit value register ............... Data sent from PCPU to SCPU

The designated servo torque limit value is stored at this register. A torque limit
value of “300%” is stored here when the servo power is switched ON, and at
the leading edge of the programmable controlier READY (M2000) signal.
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9. REAL & VIRTUAL MODE SWITCHING AND STOP/RESTART

This section discusses the procedure for switching between the REAL and VIRTUAL
modes, and the data items which are checked when such switching occurs.

(1) Switching between the REAL & VIRTUAL modes
Switching between the REAL & VIRTUAL modes is executed by switching the
M2043 signal (REAL/VIRTUAL mode switch request flag) ON and OFF.
* For REAL mode ...... A REAL mode switching request occurs when M2043
is switched from ON to OFF.

e For VIRTUAL mode ... A VIRTUAL mode switching request occurs when
M2043 is switched from OFF to ON.

(2) REAL & VIRTUAL mode confirmation
The present control mode status {REAL or VIRTUAL) is confirmed by the ON/OFF

status of the M2044 signal (REAL/VIRTUAL mode status).
e M2044 OFF .......... REAL mode status.
e M2044ON ........... VIRTUAL mode status.
9.1 Switching from the REAL to VIRTUAL Mode
When a REAL to VIRTUAL mode switching request (M2043 OFF — ON) occurs, the
following processing occurs:

¢ Check to determine if switching to the VIRTUAL mode is possible

.................................... See Table 9.1
e Output modulecheck ................. See Table 9.2
¢ Synchronous encoder axis check ...... See Table 9.3

Switching from the REAL to VIRTUAL mode is possible if the check items shown in
Tables 9.1 to 9.3 are all normal.

(1) Check to determine if switching to the VIRTUAL mode is possible
(a) The items shown in Table 9.1 are checked to determine if switching to the
VIRTUAL mode is possible.

All the check items must be normail in order for switching to occur.

(b) If an error exists at any of the Table 9.1 check items, M2045*1 will switch ON,
and the error code will be stored at the D9195/D9195/D9193-D9195"1 regis-
ter.

Refer to section 10.6 for details regarding the error codes which are stored at
DY195.

*1: The proper names of M2045 and D9195/D9195/D9193 - D9195 are given below.
eM2045. ... REAL/VIRTUAL mode switching error detection flag
» D9195/D9195/D9193 - D195 .. REAL/NVIRTUAL mode switching error information register.

9-1
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Table 9.1 Checklist for REAL to VIRTUAL Mode Switching

Check
Sequence

Check ltem

Output Module Checked

Roller

Ball Screw

Rotary
Table

Cam

Normal
Condition

Abnormal
Condition

Are PC READY (M2000) and
PCPU READY (M9074) flags
ON?

O

O

ON

OFF

Are all axes stopped? (M2001
- M2004/M2001 - M2008/
M2001 - M2032 are OFF)

YES

NO

Has cam data been changed
by the sequence program?

NO

YES

Has the mechanical system
program been registered?

YES

NO

Does the axis No. designated
in the system settings match
the output shaft designated in
the mechanical system pro-
gram?

YES

NO

Is the all-axes servo ON com-
mand (M2042) ON?

ON

OFF

Is servo START processing in
progress due to a servo error
reset at the amplifier module
axis? i

Servo
START
completed

Servo
START
processing
in progress

Is external encoder normal?

YES

NO

Is an external emergency
stop (EMG) input in effect?

O

NO

YES

Is the servo error detection
(M1608+20n/Xn8/M2408+
20n) signal OFF at all the
axes?

YES

NO

10

is the home position return re-
quest (M1609+20n/Xn9/
M2409+20n) signal OFF for
all the axes?

(excluding roller axis)

YES

NO

11

Does the system-of-units
designated in the fixed pa-
rameters match that desig-
nated at the output module?

YES

NO

12

Has the cam data been regis-
tered?

YES

NO

13

Has the cam No. been desig-
nated at the “cam No. setting
device” (cam parameters)?

YES

NO

14

Has the stroke (1 to 231-1)
been designated at the
“stroke setting device” (cam
parameters)?

YES

NO

15

Is the cam’s “stroke setting
device” No. an even number?

YES

NO
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(2) Output module check

(a) Theitems shown in Table 9.2 below are checked to determine the output mod-
ule status. If an error is found, switching to the VIRTUAL mode will not occur,
and the corresponding system cannot be started. When an error exists, switch
back to the REAL mode and correct the error cause, then switch to the VIRTU-
AL mode again.

(b) When an error is found, the corresponding output module’s error detection sig-
nal (M1607+20n/Xn7/M2407+20n) will switch ON, and the error code will be
stored in the minor/major error code register.

Table 9.2 Output Module Checklist

Output Module Checked
Check Normal Abnormat

Sequence Check ftem Roller | Ball Screw Br:::l‘;y Cam Condition | Condition

Is the feed present value with- _ o o _
in the stroke range?

1 Is the feed present value with- YES NO
in the range “[lower stroke - - - @)
limit value] to [stroke]"?

When in the two-way cam
2 mode, does “[lower stroke

limit value) + [stroke]” exceed
23119

- - - o NO YES

[Drive module]

When the clutch connected to
the synchronous encoder is in

an “external input mode”, are O © o o YES
the clutch’s ON/OFF bit de-
vices the same device?

3 (Drive module)

When the clutch connected to NO
the synchronous encoder is in ‘el

an “external input mode”, is @] O O O YES e(segd

the encoder interface input a ABnSc X eLt
manual pulse generator in- ( ) input)

put?

Does a servo ON status
(M1615+20n/XnF/M2415+20n
is ON) exist at an output mod-
ule where either a “no clutch”

or “clutch ON command” is in O o O o YES NO
effect for the virtual main shaft
or the virtual auxiliary input

4 shaft?

Is the external input “STOP”
signal OFF at an output mod-
ule where either a “no clutch”
status or “clutch ON com- O O O O YES NO
mand” is in effect for the virtu-
al main shaft or the virtual
auxiliary input axis?

NO

When in the two-way cam
mode, can the present value

s be calcutated within 1 cam - - - O YES NO

revolution?

Is the No. of the clutch ON/
OFF address setting device

6 (for address mode ciutch) an O O o O YES NO

even number?
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-~ -~~~ ]

(8) Synchronous encoder axis check

{a) The items shown in Table 9.3 beiow are checked to determine the synchro-
nous encoder status. If an error is found, switching to the VIRTUAL mode will
not occur. Error causes can only be corrected by switching back to the REAL
mode.

(b) When an error is found, the corresponding output module’s error detection sig-
nal (M1607+20n/Xn7/M2407+20n) will switch ON, and the error code will be
stored in the minor/major error code register.

Table 9.3 Synchronous Encoder Axis Checklist

Output Module Checked
Check Check ltem External Normal Abnormal
Sequence Synchronous | Output Module | Condition | Condition
Encoder
Is the synchronous encoder connected to an Not
1 A171SENC/A273EX unit? o _ Connected | connected
Cable break
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9.2 Switching from the VIRTUAL to REAL Mode

VIRTUAL to REAL mode switching can be conducted by the user or by the OS.
e Byuser ........ Switch M2043 OFF

eByOS ......... Switching occurs automatically when a servo error is detected.
9.2.1 VIRTUAL to REAL mode switching by user

(1) When a VIRTUAL to REAL mode switching request (M2043 OFF — ON) occurs,
the item shown in Table 9.4 is checked. If normal, switching to the REAL mode will
occur. Before switching M2043 OFF, make sure that this item’s status is normal.

(2) If an error is detected, M2045 will switch ON, and the error code will be stored at
the D9195/D9195/D9193 - D9195 register. (See section 10.6)

Table 9.4 Checklist for VIRTUAL to REAL Mode Switching

Check Normal Abnormal
Sequence Check ftem Condition Condition
1 Are all axes stopped? (M2001 - M2004/M2001 - M2008/M2001 - M2032 are OFF) YES NO

9.2.2 VIRTUAL to REAL mode switching by OS

(1) Ifany of the following conditions are detected during VIRTUAL mode operation, the
OS will automatically switch back to the REAL mode.

» When an external emergency stop (EMG) input occurs.

* When the servo error detection signal (M1608+20n/Xn8/M2408+20n) switches
ON at any axis.

* When the PC READY (M2000) signal switches OFF.

e When an error occurs in the 24 DC power supply to the A171SENC/A278LX
while servos are ON at all axes (major error: 15010).
(This condition applies when an A171SENC brake is designated at the
A171SCPU, or when an A278LX brake is designated at the A273UHCPU
(8/32-axis specification).

(2) If any of the above conditions occur, the OS will switch back to the REAL mode,
and the resulting error code will be stored in the D9195/09195/D9193 - D195 reg-
ister. M2045 will not switch ON at this time.

*1: The proper names of M2045 and D9195/D9195/D9193 - D9195 are given below.
eM2045 ... ... ...l REAL/NVIRTUAL mode switching error detection flag
* D9195/D9195/D9183 - D9195 .. REALNIRTUAL mode switching error information register.
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9.3 Precautions When Switching between REAL and VIRTUAL Modes

The precautions when switching between the REAL and VIRTUAL modes are de-
scribed below.

(1) The DSFRP/SVST, DSFLP/CHGA/CHGV instructions are inoperative during

" REALWVIRTUAL mode switching processing (indicated by asterisks * in the timing

chart below). If one of these instructions is attempted at such a time, an error will
occur at the START point.

In order to execute the DSFRP/SVST and DSFLP/CHGA/CHGYV instructions,
M2043 and M2044 should be used as an interlock function.

[Timing Chart]

REAL to VIRTUAL mode switching request 2 VIRTUAL to REAL mode switching request

M2043 4—\{ S)/ + /

£C

y D) ‘
M2044
* REAL to VIRTUAL * VIRTUAL to REAL
mode switching mode switching
processing processing

REAL mode VIRTUAL mode REAL mode

[Program Example]

(a) Servo program START request at REAL mode
(for A273UHCPU 8-axis specification)

START command
| ¥ M2001 M2043 M2044
A — — DSFRP D1 KO I——J

(b) Servo program START request at VIRTUAL mode
(for A273UHCPU 8-axis specification)

START command

M2001 M2043 M2044
—————————1T  DbsFAP D1 k2000 H

1) For details regarding the DSFRP/SVST and DSFLP/CHGA/CHGV instructions, refer to the Mo-
tion Controller (SV13/22) Programming Manual (REAL Mode) IB-67265.

2) The M2043 and M2044 names are as follows:
e M2043....... REAL/VIRTUAL mode switching request flag

} (See Section 4.2)
e M2044 ... .. .. REAL/VIRTUAL mode status flag
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(2) During TEST mode operation, M2043 ON/OFF (REAL/VIRTUAL mode switching
request) switching from a peripheral device is ignored.

During TEST mode operation, REAL/VIRTUAL mode switching can be executed
from a peripheral device.

M2044 will switch ON/OFF in accordance with the REAL/VIRTUAL mode status.

When REAL/VIRTUAL mode switching is executed from a peripheral device, the data which is
checked is identical to that checked at M2043 OFF — ON and ON — OFF. (See Sections 9.1 and
9.2)
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9.4

STOP & RESTART

The basic method for stopping the system (output module) during VIRTUAL mode op-
eration is to stop the main shaft. If an auxiliary input shaft is being used, that shaft
should also be stopped.

(1) Virtual Axis STOP

The procedures for stopping and restarting the virtual shaft, and the stop proces-
sing details are discussed below. A virtual servo motor axis can be stopped by the
3types of stop processing shown below. This processing is also valid for interpola-
tion axes during interpolation operations.

1. Decelerationtostop..... A deceleration to stop occurs in accordance
with the parameter block’s “stop deceleration
time” setting.

2. Rapidstop ............. A deceleration to stop occurs in accordance

with the parameter block’s “rapid stop decel-
eration time” setting.

3. Immediatestop ......... An immediate stop occurs without decelera-
tion.

Because an immediate input stop occurs for synchronous encoder axes, operation
should be executed only after the synchronous encoder axis has been stopped by
an external input, except for abnormal stops such as an emergency stop or a servo
error occurrence, etc.

([Ex]): Switch M2000 OFF, or execute an all-axes servo OFF command, etc.)

(An immediate stop at output modules connected to the synchronous encoder will
result in a servo error, and possibly, a synchronization discrepancy.)

When the stop cause is such that a synchronization discrepancy occurs, a syn-
chronization discrepancy warning (M2046) will switch ON. In this case, re-align the
axes in the REAL mode, switch M2046 OFF, then continue with the VIRTUAL mode
operation.

The stop procedure/stop causes, and restarting procedure are shown in the foliow-
ing Table.
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Affected Virtual Axis Stop Processing R';AmL Mc::le Synchroniza-
Stop Procedure or tion
No. | Stop Causes during Virtual Synchro- Virtual Synchro- | by OS after Discrepancy
ratio Servo nous All Axes Servo nous All Virtual Warni
Operation Motor Axis | Encoder Batch | otorAxis | ENcoder | AxesStop |\ oqie/d
Axis Axis Completed
Stop command ON O - - Deceleration - - -
1 (Relevant to stop
axis)
Rapid stop command - - Rapid stop - - -
2 [ON (Relevant
axis)
All-axes servo OFF - - O Deceleration | immediate - -
command to stop input stop
(M2042 OFF Com-
3 | mand from peripheral
device when in TEST
mode)
PC READY (M2000) - - O Deceleration | Immediate O -
4 | OFF to stop input stop
Servo system CPU - - O Deceleration | Immediate O -
5 | stop to stop input stop
All-axes rapid stop by - - O Rapid stop Immediate - -
6 | key input from periph- input stop
eral device
Stop by key input @] - - Deceleration - - -
7 from peripheral de- (All axes) to stop
vice during TEST
mode
Extemal emergency - - O Rapidstop | Immediate O O
stop (EMQG) input input stop
8 (emergency stop
from teaching mod-
ule)
Servo ervor at any - - O Rapid stop | Immediate O O
output module input stop
9
10 SCPU WDT error - - O Deceleration | Immediate - -
to stop input stop
PCPU WDT error - - O Immediate Immediate - -
11 stop input stop
Servo system CPU - - O Immediate Immediate - -
12 reset stop input stop
Serve system CPU - - O Immediate | Immediate - -
13 | Power OFF stop input stop
14 Other errors during O - - Deceleration - - -
virtual axis operation to stop
Error at absolute syn- - O - - Immediate - -
15 chironous encoder input stop
axis
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Operation
Continuation
Output Module ENABLED
Error Set Operation ©y Restarting after a Stop
DISABLED
(x)
-  Deceleration to stop based on O » Resume operation by switching the stop command OFF (not neces-
smoothing time constant. sary when ON) and executing a START.
- * Deceleration to stop based on O * Resume operation by switching the stop command OFF (not neces-
smoothing time constant. sary when ON) and executing a START.
- » After a deceleration to stop O » Resume operation by turning all clutches OFF — all axes servo ON
based on the smoothing time - clutch ON.
constant, the servo OFF (However, there must be no motor movement during the servo OFF
status is established. status. Moreover, clutch OFF/ON switching occurs only as required
by the user.)
* For synchronous encoder axes, switch to the REAL mode, then back
to the VIRTUAL mode to resume inputs.
Minor error | » Deceleration to stop based on O « After PC READY (M2000) switches ON, execute a REAL to VIRTUAL
(200) set smoothing time constant. mode switching request (M2047 ON) to enable operation.
(virtual axis)
Minor error | » Deceleration to stop based on @ » After a servo system CPU “RUN?” status is established, execute a
(200) set smoothing time constant. REAL to VIRTUAL mode switching request (M2047 ON) to enable
(virtual axis) operation.
- » Deceleration to stop based on O « After a stop occurs, execute a START to resume operation.
smoothing time constant. ¢ For synchronous encoder axes, switch to the REAL mode, then back
to the VIRTUAL mode to resume inputs.
- » Deceleration to stop based on O * After a stop occurs, execute a START to resume operation.
smoothing time constant.
- » Servo switches OFF after im- X * Operation cannot be resumed due to a synchronization discrepancy
mediate stop. between the virtual axis and output module which occurs at the stop.
* After canceling the emergency stop, re-align the output module in the
REAL mode, switch the synchronization discrepancy warning
(M2046) OFF, then switch back to the VIRTUAL mode to resume
operation.
Relevant » Servo error at ADU axis: X * After executing a servo error reset in the REAL mode, re-align the
output mod- An immediate stop occurs at axes, switch the synchronization discrepancy warning (M2046) OFF,
ule (Servo all ADU axes or MR-[ ]-B then switch back to the VIRTUAL mode to resume operation.
error, servo axes, and a servo OFF status
error code is established.
set) « Servo error at MR-[ ]-B axis:
An immediate stop occurs
only at the axis where the er-
for occurred, and a servo
OFF status is established. All
other axes are synchronized
with the virtual axis and are
then stopped.
-  Deceleration to stop based on X « After the stop, reset the servo system CPU in the REAL mode to
smoothing time constant. resume operation.
M9073 » Servo switches OFF after im- X  Operation cannot be resumed due to a synchronization discrepancy
(PCPU mediate stop. between the virtual axis and output module which occurs at the stop.
WOT error) * After resetting the servo system CPU, re-align the output module,
ON then switch to the VIRTUAL mode to resume operation.
- « Servo switches OFF after im- X * Operation cannot be resumed due to a synchronization discrepancy
mediate stop. between the virtual axis and output module which occurs at the stop.
* After resetting the servo system CPU, re-align the output module,
then switch to the VIRTUAL mode to resume operation.
- « Servo switches OFF after im- X * Operation cannot be resumed due to a synchronization discrepancy
mediate stop. between the virtual axis and output module which occurs at the stop.
* After resetting the servo system CPU, re-align the output module,
then switch to the VIRTUAL mode to resume operation.
Relevant « Deceleration to stop based on @) « Eliminate the error cause to enable a START.
error set smoothing time constant.
Relevant  Deceleration to stop based on X ¢ Return to the REAL mode, re-align the axes, then switch to the
error set smoothing time constant. VIRTUAL mode to resume operation.
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10. ERROR CODES STORED AT THE PCPU

10. ERROR CODES STORED AT THE PCPU

Errors detected at the PCPU include servo program setting errors, positioning errors,
and control mode switching errors.

(1) Servo program setting errors

Servo program setting errors consist of errors in the positioning data designated
at the servo program. A check occurs for these errors each time a servo program
is started. When positioning data is designated indirectly, an error will occur if the
designated data violates the prescribed range.

When an error is activated, the following occur:

s The servo program setting error flag (M9079) switches ON.

+ The program No. where the error occurred is recorded in the error program No.
register (D9189).

+ The error code is recorded in the error information storage register (D9190).

(2) Positioning errors

(a) Positioning errors occur at positioning START, or during the positioning opera-
tion. There are three types of positioning error: minor errors, major errors,
and servo errors.

1)

Minor errors ....

These errors are caused by the sequence program or
servo program. The error code range for these errors
is 1-999 for drive modules, and 4000 - 9990 for output
modules. The cause of these errors can be eliminated
by correcting the sequence program or servo program
in accordance with the error code.

2) Majorerrors .... These errors are caused by external input signals or
by control commands from the SCPU, The error code
range for these errors is 1000 - 1999 for drive mod-
ules, and 10000 - 11990 for output modules. Eliminate
the cause of these errors in accordance with the error
code.

3) Servoerrors .... These are errors detected by the servo amplifier or
servo power supply module. The error code range for
these errors is 2000 - 2999. Eliminate the cause of
these errors in accordance with the error code.

Error Class | Error Occurrence Point Applicable Modules
Drive Module Output Module
Setting data 1-99 4000 - 4990
At START 100 - 199 5000 - 5990
Minor error
During operation 200 - 299 6000 - 6990
At control change 300 - 399 -
At START 1000 - 1099 10000 - 10990
rorror | DUring operation 1100 - 1189 11000 - 11990
stem -
Sy - 15000 - 15990
2000 - 2799
Servo ampiifier (2100 - 2499 are wamings)
Servo error - 3800 - 2999
Servo power supply module (2900 - are wamings)
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10. ERROR CODES STORED AT THE PCPU

(b) When an error occurs, the error detection signal for the axis in question will
switch ON, and the corresponding error code will be recorded in the minor er-
ror code, major error code, or servo error code register.

1) When A171SCPU is used

Error Code Registers Error Error
Axis | Axis | Axis | Axis | Detection | poogs piag
1 2 3 4 Signal
Minor error code | D702 | D708 | D714 | D720
Virtual servo motor - M1207+20n | M1407+20n
Major error code | D703 | D708 | D715 | D721
Minor error code | D750
Synchronous : M1360 M1560
encoaer Major error code | D751
Minor error code | D806 | D826 | D846 | D866
- M1607+20n | M1807+20n
Major error code | D807 | D827 | D847 | D867
M1808+20n
Output module (Reset is also
Servo error code | D808 | D828 | D848 | D868 | M1608+20n valid for
REAL mode
errors)
2) When A273UHCPU (8-axis specification) is used
Error Code Registers
- Error Detec- Error
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis tion slgnal Reset F]ag
1 2 3 4 5 6 7 8
Minor error code | D702 | D708 | D714 | D720 | D726 | D732 | D738 | D744
Virtual servo motor - X1in7 Yin7
Major error code | D703 | D709 | D715 | D721 | D727 | D733 | D739 | D745
Sy-nchronous Minor error code D750 | D754 | D758
XO0EQ - X0E2 | YOEO - YOE2
encoder Major error code | D751 | D755 | D759
Minor error code | D806 | D826 | D846 | D866 | D886 | D906 | D926 | D946 Xon7 Yon7
n n
Major error code | D807 | D827 | D847 | D867 | D887 | D907 | D927 | D947
YOon8
Output module (Reset is
Servo error code | D808 | D828 | D848 | D868 | D888 | D908 | D928 | D948 X0n8 also valid for
REAL mode
errors)
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3) When A273UHCPU (32-axis specification) is used

Error Code Registers

Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
1 2 3 4 5 6 7 8 9 10 1 12
Minor error code | D802 | D812 | D822 | D832 | D842 | D852 | D862 | D872 | D882 | D892 | D802 | D912
Virtual servo motor -
Major error code | D803 | DB13 | D823 | D833 | D843 | D853 | D863 | D873 | D883 | D893 | DSA3 | D913
Synchronous Minor error code |D1122{D1132{D1142{D1152{D1162|D1172|D1182|D1192 |D1202|D1212 [D1222|D1232
encoder Major error code [D1123{D1133|D1143|D1153|D1163{D1173|D1183|D1193|D1203{D1213|D1223|D1233
Minor error code D6 { D16 | D26 | D36 { D46 { D56 | D66 | D76 | D86 | D96 | D106 | D116
Output module Major error code D7 | D17 | D27 | D37 | D47 | D57 | D67 | D77 | D87 | D97 | D107 | D117
Servoerrorcode | D8 | D18 | D28 | D38 | D48 [ D58 ( D68 | D78 | D88 | D98 | D108 | D118
Error Code Registers
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
13 14 15 16 17 18 19 20 21 22 23 24
Virtual ' Minor error code | D922 | D932 | D942 | D852 | D962 | D972 | D982 | D992 |D1002|D1012|D1022 (D1032
itual servo motor
Major error code | D923 | D933 | D943 | D953 { D963 | D973 | D983 | D993 (D1003(D1013{D10231D1033
Synchronous Minor error code
encoder Major error code
Minor error code | D126 | D136 ) D146 | D156 | D166 | D176 | D186 | D196 | D206 | D216 | D226 | D236
Output module Major error code | D127 { D137 | D147 | D157 | D167 | D177 { D187 | D197 | D207 | D217 | D227 | D237
Servo error code | D128 | D138 | D148 | D158 | D168 | D178 | D188 | D198 | D208 | D218 | D228 | D238
Error Code Registers
Error Detec- Error
Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis tion s|gna| Reset F|ag
25 26 27 28 29 30 31 32
Minor error code |D1042|D1052|D1062|D1072|D1082iD1092}{D1102|D1112
Virtual servo motor - M4007+20n | M4807+20n
Major error code |D1043|D1053|D1063|D1073|D1083|D1093|1D1103|D1113
Synchronous Minor error code
M4640+4n M5440+4n
encoder Major error code
Minor error code | D246 | D256 | D266 | D276 | D286 | D296 | D306 | D316
M2407+20n | M3207+20n
Major error code | D247 | D257 | D267 | D277 | D287 | D297 | D307 | D317
M3208+20n
Output module (Reset is
Servo error code | D248 | D258 | D268 | D278 | D288 | D298 | D308 | D318 | M2408+20n | also valid for
REAL mode
errors)
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10. ERROR CODES STORED AT THE PCPU

{(c) Each time an error occurs, the previously stored error code will be replaced
(deleted) by the new error code. However, a log of errors can be recorded for
reference purposes at a peripheral device (IBM PC running the SW2SRX-
GSV22PE software).

(d) The error detection flag and error code are saved until the error reset signal
or the servo error reset signal is switched ON.

POINTS I

(1) When a servo error occurs, there are cases where the same servo error
code will be stored again even after a servo error reset (M1808+20n/
Yn8/M3208+20n: ON) is executed.

(2) When a servo error occurs, eliminate the error cause, then execute a ser-
vo error reset.
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(3) REAL/NVIRTUAL mode switching errors

A check for REAL/VIRTUAL mode switching errors occurs when the REAL/VIRTU-
AL mode switching request flag (M2043) switches from OFF to ON, and from ON

to OFF. (See Sections 9.1 and 9.2 for the check content.) If an error is found, the
following occur:

* REALNVIRTUAL mode switching will not occur, and the present mode will be
maintained.
* The REAL/MIRTUAL mode switching request flag (M2045) switches ON.

» The corresponding error code will be stored in the REAL/VIRTUAL mode switch-
ing error information register (D9195/D9195/D9193 - D9195).

POINT I

(1) The error codes stored in the D9195/D9195/D9193 - D9195 storage reg-
isters which apply to axis errors are shown below.

(a) When A171SCPU is used

bt5 ... b8b7 ... b0
D9195 OH ... BH, FOH As| Ao e Ay
\ / \ /\ /
Error content All become “0" Error axis bit
setto “1”

(b) When A273UHCPU (8-axis specification) is used

bis ... b8b7 ... b0
D9195 OH ... BH, FOH s |As (s | Augs | Aods| Adds | At Ais
\ / \ /s
Error content Error axis bit set to “1”

(c) When A273UHCPU (32-axis specification) is used

b15 b0

D9193 Error content

s | Axds |axis | Axis| Axis | Asis | Axis| Axis|axis | Axis | Axis | Axds] Axis | Axis | Axis| Axis
D9194 [qg (15|14 {13|12|11|10|0l8 |7 |6|5|a|3]|2]|1

Error axis bit
setto “1”

Axis [ Axis | Axis | Axis] Axis| Axis| Axis | Axis|Axis | Axis | Axis | Avis| Axis| Axis | Axis| Axis
D9195 [a2 (31|30 |20] 28|27 | 26| 25|24 |23 (22|21 20| 19| 18| 17
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10.1 Related Systems & Error Processing

The following 2 types of related systems exist in the VIRTUAL mode.
(1) System consisting of a drive module and output module.
(2) Muitiple systems using the same drive module.
The following occurs when an error is detected at an output module.
(1) If an error is detected at any output module, a drive module
START will be impossible, and that system will be disabled.
The auxiliary input shaft operation for that output module will also be disabled.

(2) Other systems which use the drive module which was disabled by the output mod-
ule error will also be disabled.

[System 1]

[System 2]

[System 3]

Drive ule A

START impossible J

))

AL}
Y

A\Y

Differential
gear

Output Output

module module

a b ‘"’
D O
module modyle
Start Error exists
impossible

Drive module C

(1) If an error occurs at any of the “a”, “b”,
“c” system 1 output modules, a drive
-"_ ” module “A” START will become impos-

Differential sible, and system 1 will be disabled. A
gear Output drive module “A” START at system 2
g‘°d”'e will also become impossible.
’[[ 'ﬂ' (2) If an error occurs at system 1 output
module “C”, a drive module “B” START
DRy Output will become impossible. A drive module
mgdule module “B” START at system 3 will also be-
d come impossible, thereby disabling
system 3 as well.
N (3) The system 2 drive module “C” can be

Drive le B T started.

Output Output
module module
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10.2 Servo Program Setting Errors

The error codes, error descriptions, and corrective actions for servo program setting
errors are shown in Table 10.1 below. The “n” in the asterisked error codes in Table 10.1
indicates the axis number (1 - 4/1 - 8/1 - 32).

Table 10.1 Servo Program Setting Error List

Error
Codes
Stored | Error Name Description Error Processing Corrective Action
at
D9190
Parameter The parameter block No. setting is outside | The default parameter block | Designate a parameter block
1 block No. set- | the 1 - 16 (1 - 64 range for A273UHCPU No. of “1” will be adopted for | No. withinthe 1 - 16 (1 - 64)
ting error (32-axis specification)) range. servo program operation. range.
Addressftravel | (1) Address outside the setting range was | (1) START is disabled. (atall | (1) When “degrees” is desig-
value setting designated at absolute method posi- interpolation axes during nated as the system-of-
error (exclud- tioning control. interpolation control.) units, the address setting
ing speed con- s i ‘ 2) If an error is detected dur- should be withina O -
trol) ohunts Address setting range @ ing speed switching con- 35899999 range.
degree | 0- 35999989 ] x 10-5 degree trol or constant speed
no3* control, a deceleration to
(2) Atincremental method positioning con- stop will gccur. (2) The travel value setting
trol, the travel vaiue setting is as fol- [ (3) When a simultaneous should be designated with
lows: —2147483648 (H80000000) START is in effect, an er- a0 - £2147483647
ror at any servo program range.
will disable all servo pro-
grams.
Commanded (1) The commanded speed violated the “1 | (1) START will be disabled if | (1) Designate the comman-
speed error to speed limit” range. a setting of 0 or less is ded speed with the “1 to
() The commanded speed violated the designated. . speed limit” range.
sefting range. (2) Whenthe setting exceeds
the speed limit, the speed
‘Zﬁ‘,ﬁg Address setting range limit vatue will be
4 adopted.
mm 1 - 600000000 X 102 mm/min
inch 1-800000000 | x 10-3inch/min
degree 1 - 800000000 | x 10-3 degree/min
pulse 1 - 1000000 PLS/sec
Dwell time set- | The dwell time setting violated the 0 to The default value of “0” will be | Designate the dwell time set-
5 ting error 5000 range. adopted. ting within the 0 to 5000
range.
6 M code setting | The M code setting violated the 0 to 255 The default value of “0” will be | Designate the M code setting
error range. adopted. within the O to 255 range.
Torque limit The torque limit value violated the 1 to 500 | The torque limit for the desig- | Designate a torque limit value
7 setting error range. nated parameter block will be | within the 1 to 500 range.
adopted.
Auxiliery point | (1) Address outside the setting range was | START is disabled. (1) When “degrees’ is desig-
setting error designated at absolute method posi- nated as the system-of-
(at auxiliary tioning control. units, the address setting
point designa- Systom _ should be within a
tion at circuler of-units Address sefting range 0-35999999 range.
interpolation) degree 0 - 35999099 I x 10-5 degree
td
nos (2) Inincremental method positioning con- (2) The travel value setting
trol, the travel value setting is as fol- should be designated
lows: —2147483648 (H80000000) within the range 0 to
+2147483647.
(3) [START point] = [auxiliary point}, or (3) Set as follows: [START
[auxiliary point} = [END point]. point] = [auxiliary point]
= [END point].
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ED AT THE PCPU

.

Table 10.1 Servo Program Setting Error List (Continued)

Error
Codes :
Stored | Error Name Description Error Processing Corrective Action
at
D9190
Auxiliary point | (4) The auxiliary point is located on the START is disabled. (4) Designate an auxiliary
setting error straight line which connects the point value which is not
08" (at auxiliary START and END points. located on the straight
n point designa- line connecting the
tion at circular START and END points.
interpolation)
Radius setting | (1) Address outside the setting range was | START is disabled. (1) When “degrees” is desig-
error (radius designated in absolute method posi- nated as the system-of-
setting for cir- tioning control. units, the address setting
cular interpola- System should be within the
tion) of-units Address sstting range range 0 to 35999999,
degree 0 - 35999999 L x 10~ degree
(2) Inincremental method positioning con- (2) The travel value setting
trol, the travel value setting is as fol- should be designated
. lows: ~2147483648 (H80000000) within the range 0 to
nos +2147483647.
(3) [START point] = [END point] (3) Set as follows: [START
point] = [END point].
(4) The distance between the START and (4) Set so that the relation-
END points is larger than the diameter. ship between the START
point to END point dis-
tance (L) and the radius
(R) is as follows:
L £ 1
2R T
Center point (1) Address outside the setting range was | START Is disabled. (1) When “degrees” is desig-
setting error designated in absolute method posi- nated as the system-of-
(center point tioning control. units, the address setting
setting for cir- Syster- should be within the
cutar interpola- of-units Address satting range range 0 to 35999999.
n1o+ | tion degree | O- 35899999 T x 10-% degree
(2) Atincremental method positioning con- (2) The travel value setting
trol, the travel value setting is as fol- should be designated
lows: —2147483648 (H80000000) within the range 0 to
+2147483647.
Interpolation The interpolation system-of-units was oth- | The default value of “3" is Designate a 0 - 3 interpolation
11 control erthan0- 3. adopted. system-of-units setting.
system-of-
units error
12 Speed fimit The speed limit setting violates the setting | The default value of 200000 | Designate a speed limit value
setting error range. pulse/s” is adopted. within the setting range.
Acceleration The acceleration time is “0”. The defauit value of “1000" is | Designate an accsleration
13 time setting er- adopted. time within the range 1 to
ror 85535.
Deceleration The deceleration time is “0”". Designate a deceleration time
14 time setting er- within the range 1 to 65535.
ror
Rapid stop de- | The rapid stop deceleration time is “0”". Designate a rapid stop decel-
15 celeration time eration time setting within the
setting error range 1 to 65535.
16 Torque limit The torque limit value violates the range 1 | The default value of “300%" is | Designate a torque limit set-
setting error to 500. adopted. ting within the range 1 to 500.
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- _____________________________________________ ]

Table 10.1 Servo Program Setting Error List (Continued)

Error
Codes
Stored | Error Name Description Error Processing Corrective Action
at
D9190
“Aliowable er- | The “allowable error range for circular in- | The defautt value of “100PLS” | Designate the “allowable error
ror range for terpolation” setting violates the prescribed | is adopted. range for circular interpola-
circular inter- | setting range. tion” setting within the pre-
ation” set- scribed setting range.
g:lg error hmiy Address sefting range 9 renge
17 mm x 10~ ym
inch x 10-8inch
0 - 100000
degree x 105 degree
pulse PLS
“Number of re- | The “number of repeats” setting violates A “‘number of repeats” setting | Designate the “number of re-
18 peats” setting | the prescribed setting range 1 to 32767. of *1” is adopted. peats” setting within the range
error 1 to 32767.
START (1) The servo program designated by the | START is disabled. (1) Create the servo program
instruction set- START instruction does not exist. No. designated by the
ting error START command.
19 {2) A START instruction exists in the des- (2) Delete the servo program
ignated servo program. which contains a START
command.
(3) Duplicate START axes exist in the (3) Designate the START
designated servo program. axes without duplications.
Point setting During constant speed control, there is no | START is disabled. Designate a point between
20 error point designation in the instruction. the CPSTART and CPEND
instructions.
Reference axis | During a reference axis speed designation | START is disabled. Designate one of the inter-
21 speed setting | in linear interpolation, a non-interpolation polation axes as the refer-
efror axis was designated as thereference axis. ence axis. :
S-curve ratio When designating the S-curve accelera- An S-curve ratio of “100%" is | Designate an S-curve ratio
22 setting error tion/deceleration speed, the S-curve ratio | adopted. within the O - 100% range.
violated the 0 - 100% range.
VSTART set- | No speed switching points were desig- START is disabled. Designate a speed switching
ting error nated between the VSTART and VEND point between the VSTART
23 instructions, or between the FOR and and VEND instructions, or be-
NEXT instructions. (Applies only at tween the FOR and NEXT
A273UHCPU 8/32-axis specification) instructions.
Cancel func- Cancel function start program number is | START is disabled. Set the cancel function start
24 tion start pro- | not in the range 0 to 4095. program number in the range
gram number 0 to 4095, and start again.
error
START The servo program designated by the START is disabled. Designate the correct servo
900 | instruction set- | SVST/DSFRP instruction does not exist. program.
ting error
START The axis No. designated by the SVST/ START is disabled. Designate the correct axis
901 instruction set- | DSFRP instruction is different from that No.
ting error designated by servo program.
Servo program | The instruction code at the designated ser- | START is disabled. Read out the servo program,
902 | instruction vo program cannot be decoded due to an check it, and make the neces-
code efror instruction code error. sary cofrections.
203 START efror A VIRTUAL mode program was started START is disabled. Check the program's mode
when in the REAL mode. allocation.
904 START efror A REAL mode program was started when | START is disabled. Check the program’'s mode
in the VIRTUAL mode. allocation.
START error An instruction that cannot be executed in | START is disabled. Correct the servo program.
905 the VIRTUAL mode (VPF, VPR, VPSTART,
ZERO) was designated.
906 START etror An axis listed as “not used” was desig- START is disabled. Designate the correct axis
nated while in the VIRTUAL mode. No. at the system settings.
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Table 10.1 Servo Program Setting Error List (Continued)

Error
Codes
Stored | Error Name Description Error Processing Corrective Action
at
D9190
START error A START occurred while switching from START is disabled. Use the M2034 (REAL/
907 the REAL to VIRTUAL mode. VIRTUAL mode switching re-
quest) and M2044 (HEALI/
START error | A START occurred while switching from VIRTUAL mode status) sig-
908 the VIRTUAL to REAL mode. I"a‘: to Cg?f‘e a START inter-
ock condition.
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10.3 Drive Module Errors

Table 10.2 Drive Module Error List (100 - 1199)

Virtual Ssrvo Axis Control item

Manu- | Syn-
Error | Error Pos). | FiXed Speed | Con- al | chro | PO% Cause ocessi Corrective
Class | Code aning Pitch Switch-| stant | JOG | Pulse | nous tFIg'n Error Pr 9 Action
Feed ing {Speed Gener- [Encod- fow-Up
ator er

« The PC READY (M2000) . (S:g the sRervo system

or PCPU READY U to RUN.
wo | O} O Ol |10 |0 O (M9074) signal is OFF. TSwih e POREADY
(M2000) signal ON.

¢ The relevant axis' ¢ Set an interlock condition
“START accept” signal at the program to prevent
(M2001 - M2004/ a START from being des-
M2001 - M2008/ ignated at an axis which

101 O O O @] O O @) M2001 - M2032) is ON. is in mation.
(Designate the relevant
axis and a “START ac-
cept OFF” in the START
conditions.)

* The relevant axis' stop « Switch the stop command
command {M1400+20n/Y1n0/

w ) O | O 10|10 |0 O (M1400+20n/Y 100/ M4800+20n) OFF. then
M4800+20n) is ON. execute a START.

* The relevant axis' rapid ¢ Switch the stop command
stop command (M1401+20n/Y1n1/

s | O | C O1010]0 O (M1401+20n/Y1n1/ M4801+20n) OFF, then
M4801+20n) is ON. exacute a START.

« On starting, the feed + Return to within the
present value is outside stroke limit range using
the stroke limit range. jog operation.

108
O © O * Move inside the stroke
limit range by performing
a present value change.
» Positioning violates the + Execute positioning back
106* | O O O O stroke limit range. to within the stroke limit
range.

* At the auxiliary point des- g&g;&s « Correct the address at the
ignation for circular inter- : servo program.
polation, an address was
designated which will not

107 C O produce a circle.
(Problem with START
point, auxiliary point, and
END point addresses.)
Minor « At the radius designation
Error for circular interpolation,
rrors an address was desig-
nated which will not pro-
108 ) o duce a circle.
(Problem with START
point, radius, and END
point addresses.)

* At the center point desig-
nation for circular inter-
polation, an address was
designated which wil! not

109 O O produce a circle.
{Problem with START
point, center point, and
END point addresses.)

*» During circular interpola-
tion, the difference be-
tween the END point ad-

1moer | O O dress and the ideal END
point exceeds the “allow-
able error range for circu-
lar interpolation™.

* The designated JOG « Designate a speed set-
speed is “0". ting within the prescribed

16 O « The designated JOG The JOG sefting range.
speed exceeds the JOG speed limit
speed limit. value is

adopted.

¢ At a JOG simultaneous A forward « Designate the setting cor-
START, a forward and re- START will rectly.

17 O verse setting are desig- occur at the
nated for the same axis. relevant

axis only.

¢ At the reference axis des- + Do not select an axis

140 0 ignation for linear inter- where the travel value is
polation, the reference “0” as the reference axis.
axis trave! value is “0”. START is

*» The position command disabled. » Designate an even num-

141 O device No. at position fol- ber as the position com-
low-up control is an odd mand device No.

No.

During interpolation operations, this error code is stored at all relevant interpolation axis storage areas.
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10. ERROR CODES STORED AT THE PCPU

Table 10.2 Drive Module Error List (100 - 1199) (Continued)

Virtual Servo Axis Control Rem
Manu- | Syn-
Error | Emor Fixed- Speed | Con- al | chro- | hosk Error Cause Processin Corrective Action
Ciass | Code “"m“"m Pitch |Speed [Swich-| stant | JOG | Pulse | nous gx 9
9] Feed ing |Speed Gener- [Encod- Now-Up
ator er

e Inthe VIRTUAL mode, a » After correcting the error
START was designated at cause in the REAL mode,
an inoperative axis. switch back to the

151 @] O O O O O O (Error occurred at REAL VIRTUAL mode and start
to VIRTUAL mode switch- operation.
ing, and system START
was disabled.)

* A START was designated ) o After correcting the srror

during a deceleration to START is cause in the REAL mode,
182 | O O O @) O @) @) stop which was occurring | disabled. switch back to the

in response to an all-axes VIRTUAL mode and start

servo OFF (M2042 OFF). operation,

¢ A START was designated
during a deceleration to

153 | O O O O @] @] O stop which was oceurring
in response to a servo er-
ror at the output module.

¢ The PC READY (M2000) « Afer all axes have
signal was switched OFF stopped, switch the pro-
during a START which Decal grammable controller

20 | O O O O O O @) O O was occurnng in re- o f:;fc;p SEADY (M2000) signal
sponse to a START re- N
quest from the sequence
program.

* The PC READY (M2000) + After all axes have
signal was switched ON stopped, switch the PC
again during a decelera- READY (M2000) signal
tion to stop which was oc- ON. (PC READY

204 C O o o ) o O ) O curring in response to the Ignored (M2000) OFF — ON
PC READY (M2000) sig- switching during a decei-
nal being switched OFF. eration to stop is ig-
nored.)

¢ The feed present vaiue « Correct the stroke limit
violated the stroke limit range or the travel value
range during operation. setting to ensure that
In circuiar interpolation positioning control re-
operations, the error code mains within the stroke
will be stored only at the limit range.

207 O O O axis where the stroke lim-
it range was viclated. In
linear interpolation opera-
tions, the error code will
be stored at all interpola-
tion axes.

E‘r'?:,rs o During circular interpola-

tion or manual puise gen- | Decelera-
erator simultaneous op- tion to stop
eration, the feed present

208 O O O value of another axis vio-
lated the stroke fimit
range. (For other axis er-
ror detection.)

* When the final positioning (1) Designate a speed
address was identified which will not cause an
during a positioning op- overrun.
eration, an overrun oc- ;

21 O curred due to a decelera- @ Eme;sldg’n;t“en;tr:;uelszaal:e
tion distance which was overrun
insufficient for the output )
speed.

¢ The manual pulse gener- Manual + Execute manual pulse
ator status was switched pulse gen- generator operation after
to “enabled” during axis erator in- the axis motion has

214 O motion, and manual pulse | puts are ig- stopped.
generator operation was nored until
attempted. a stop oc-
curs.

¢ The address of the speed + Designate the speed
switching point exceeds switching point some-
the END point address. where between the pre-

* An address was desig- ;gﬁf addresssznnghtl:g
nated which causes op- } END point address

215 O posite direction position- Rapid stop g
ing during speed switch- | OCFUrs.
ing control.

* The same servo program * Correct the sequence
operation was designated program.
again.

« During position follow-up ¢ When the controt system-
control with “degrees” set of-units is “degrees”, des-
as the system-of-units, ignate an address within
the commanded address Decelera- the 0-35999999 range.
violated the 0 to tion 1o stop.

220 o 35999999 range. (M2000

» The address designated OFF) « Set the address in the
for position follow-up con- stroke limit range.
trol is outside the stroke
limit range.
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10. ERROR CODES STORED AT THE PCPU

Table 10.2 Drive Module Error List (100 - 1199) (Continued)

Virtual Servo Axis Control item
Manu-| Syn- | pog
Error | Error Fixed- Speed | Con- al | chro- Processi Action
Error Corrective
Class | Code Lm"wm 5| Pren Swach.| stant | JOG | Pulse | nous [ O Cause "
Feed ing |Speed Gener- ow-Uo
ator o v

* During constant speed Operation * Designate a speed within

control, the speed at an occurs at the *1 to speed limit val-
225 @) intermediate point vio- e ve” range.

lated the speed limit val- he speed

ve. limit speed.

» A present value change « Establish an interlock
was designated while mo- condition for the devices
tion was in progress at shown below, and avoid
the relevant axs. present value changes

. Aprﬁs‘:s‘mvaluo change ? T during axis motion.
was designated at an ue wi {1) Relevant axis’ START

w | OO 0101010 O axs which hasn'tbeen | not be accaptsignal (V2001
started. changed. M2001 - M2008/

T A prosent value change M2001-M203‘%)0FF
was designated at an (2) Servo START al
axis where the servo is (M1815+20n/XnF/
OFF. M2415+20n) ON.

* A speed change was des- N

w | O 3raiod o an oo whore ok by
dircular interpolation is in [mm 9
Minor progress.
Errors -Aspeedfg‘hangewasdes -Donotrn'a.‘)(espeed‘he
ignated following the start changes following
s’ [ O O © 10 o of automatic deceleration start of positioning decel-
during positioning. Tlpe speed eration.

« A spoed change was at. | Y not be + Do not make speed
tempted during decelera- changes during decelera-
tion which was occurring tion which is oceurring in
in response to the JOG response to the JOG

304 O O START signal START signal
(M1402+20n/Y1n2/ (M1402+20n/Y1n2/
M4802+20n, M1403+20n/ M4802+20n, M1403+20n/
Yn3/M4803+20n) being Yn3/M4803+20n) being
switched OFF. switched OFF.

. Trrs.eeedspeed following :d O%eration . g‘esgnaxe the post-

change violats wiil occur at ange speed within the
305 o o o o o o the “0 to speed limit val- the speed “0 to speed limit value”
ue” range. limit speed. range.

« A present value change
which vclated the range T present | . Designats a value within

309 0 to 35999999 (x 1 not be the 0 to 35999999
degrees) was designated | - (x 10-5 degrees) range.
at a “degrees” axis. ged.

« A171SENC/A273EX or ¢ Check the A171SENC/
encoder hardware fault . A273EX, or the encoder

1151 O Imymediate (HAW replacement).
- — input stop
. E‘aﬁgm'”““y in encoder + Check the encoder cable.
Major
Errors * Low voltage at
1152 O A171S5ENC/A273EX bat- * Replace the battery.
tery. Operation is
« No battery or discon- continued.  Replace battery, or check
1153 @) nected battery at the hardware at
A171SENC/A273EX. A171SENC/A273EX.
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10. ERROR CODES STORED AT THE PCPU

10.4 Servo Errors

The servo errors consist of servo amplifier errors and servo power supply module errors
(A273UHCPU (8-/32-specification) only).

[For A273UHCPU (32-specification)]

When the A273UHCPU (32-specification) is used, the error processing when a servo
error is detected can be set independently for each system. (Settings are valid only for
a servo error detected by the ADU.)

The error processing and the system are set in the peripheral device system settings.

Setting

Control

Each system axes off
(default)

« |f a servo efror occurs in any ADU axis, the servos are tumed

OFF for all axes in the system.
(Identical to all servo axes OFF control.)

2 Only error axis off

The servo is turned OFF for only the ADU axis where the
servo error occurred. Other axes are unaffected.

« However:

(1) If units control 2 axes, servos for both axes turn OFF
when a servo error occurs for one axis.

(2) Al axes in the system turn OFF if any of the following
Servo errors occurs:

Qvercurrent (2032)

Low voltage (2810)

Over-regeneration (2830)

Overvoltage (2833)

Overheated amplifier power supply (2847)

(1) Servo amplifier errors (2000 - 2799)

Servo amplifier errors {(error codes 2000 - 2799) are detected by the servo amplifi-

er.

Servo amplifier errors include ADU errors (for A273UHCPU 8/32-axis specification
only), and MR-[ ]-B errors. ADU type servo ampilifiers are abbreviated as@, and

MR-[ ]-B type servo amplifiers are abbreviated as @ When a servo ampilifier
error occurs, the servo error detection signal (M1608+20n/Xn8/M2408+20n)
switches ON. After eliminating the error cause, switch the servo error reset signal
(M1808+20n/Yn8/M3208+20n) ON to execute a servo error reset, then re-start the
operation. (However, as error codes 2100 - 2499 are only warnings, the servo error
detection signal will not switch ON.)

Note: (1) Even after the protective circuit operation is completed, the regenerative error protection
(error code 2030) and overload protection 1 & 2 (error codes 2050 & 2051) functions save
the status of the interrupted operation at the servo amplifier. The memory content will be
cleared by an external power OFF, but not by the RESET signal.

(2) Error codes 2030, 2050, and 2051 are reset by an external power OFF. As repeated ex-
ternal power OFFs can cause failure of devices due to overheating, be sure to eliminate
the error cause before restarting operation.
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10. ERROR

CODES STORED AT THE PCPU

Servo errors are described in Table 10.3 below.

/A CAUTION

/A When motion controller or servo amplifier self-diagnosis errors occur, check the error content and re-
store operation in accordance with the instructions in this manual.

Table 10.3 Servo Amplifier Error List (2000 - 2799)

Error Ampli- Error Cause . . i
Code fier Error Check Timing | Processing Corrective Action
Type Name Description
» The servo power supply mod- * Check the wiring.
@ P-N notwired | ule P-N is not wired to the
ADU P-N.
» Power supply voltage is * Use a voltmeter to mea-
160VAC or less. sure the input voltage
(R.S,T).
2010  Momentary power interruption | Constant check + Use an oscilloscope to
Insufficient lasting 15 msec or longer oc- determine if a momentary
@ voltage curred. power interruption oc-
curred.

« Voltage drop at START, etc., « Provide an adequate
due to insufficient power sup- power supply capacity.
ply capacity.

@ Internal s Error at ADU SRAM. s Checked at power » Replace the ADU.
memory error ON

s Error at servo amplifier SRAM. | « Checked at power * Replace the servo ampli-

» Check sum error at servo am- ON fier.
plifier EPROM, s Check at lead