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« SAFETY INSTRUCTIONS -

(Always read before starting practice)

When designing the system, always read the related manuals, and pay special attention to safety.
When practicing, pay attention to the following points and make sure to correctly handle the system.

[Precautions for Practice]

<> DANGER

« Do not touch the terminals while the power is ON. There is a risk of electric shock accidents.

* Always turn the power OFF or sufficiently confirm the surrounding safety before opening the safety
covers.

/\ CAUTION

« Always follow the instructor's instructions when practicing.

» Do not remove the practice unit or change the wiring without instructions from the instructor.
Failure to observe this could lead to faults, incorrect operations, injuries or fires.

« Always turn the power OFF before installing or removing a unit.
There is a risk of unit faults or electric shocks if this is carried out while the power is ON.

« If any abnormal odor or noise is sensed during practice, always press the "Power switch" or "Emergency
Stop switch”, and stop the machine.

« If any error occurs, notify your instructor immediately.
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Introduction

This is the school textbook prepared to provide an understanding of the motion controller to enable easy
control of the multi-axis positioning operations.

In this textbook, the outline of the Q motion controller is explained, and the methods of setting the data to
carry out positioning using a DOS/V personal computer and the SW6RN-GSV22P automatic machine
software package are explained. In addition, the methods of creating servo programs, mechanical support
language and sequence programs are explained.

(The software package and function specifications will differ according to the machine model.)



Chapter 1 Outline

1.1 Features of the motion controller

The motion controller has the following features.

(1)

()

()

(4)

()

(6)

Q-PLC CPU and multi-CPU system

A flexible system configuration, which allows the processing load to be spread
out, is realized by carrying out complicated servo control with the Q motion CPU
unit, and other machine control and information with the Q-PLC CPU unit.

Product line-up to match applications

The following motion controller models are available to match the system scale
required for multi-axis positioning.

* Q172CPU(N) (1 to 8 axes multi-axis positioning function)

* Q173CPU(N) (1 to 32 axes multi-axis positioning function)

Control using MR-H-B(N)/MR-J2(S)-B type servo amplifier possible

A 10W to 55kW servomotor can be controlled by connecting the MR-H-B(N)/MR-
J2(S)-B/IMR-J2M-B type servo amplifier externally to the motion network
SSCNET.

(The Q172 can control up to eight servomotors and the Q173 up to 32
servomotors.)

High-speed serial communication with servo amplifier possible

Using the motion network SSCNET high-speed serial communication, the servo
data can be collected, the servo parameter can be changed, the servo can be
tested and monitored, and the mechanism program can be monitored. The speed
command can be output at up to 10Mpps, enabling high-speed high-accuracy
positioning.

Absolute position system possible

An absolute position system can be structured by using a servomotor with
absolute position detector. (Zero point return is not required even if a power
failure occurs.)

Windows personal computer can be used as positioning programming tool
By using a Windows personal computer with the dedicated software package, the
motion SFC can be programmed, the servo control can be programmed, monitored
and tested.

Windows personal COmMPULET .........ooooeieeiiiiien SW6RNC-GSVPRO



(7) Operating system (OS) can be changed

(8)

(9)

Software packages to match applications are available, and by directly writing the

optical OS (refer to comparison table in section 2.1) into the CPU's built-in flash

memory, a motion controller matching each machine can be created.

This system is also compatible with software package function upgrades.

1) SV13for transfer assembly
Using the dedicated servo commands, 1 to 4-axis linear interpolation, 2-axis
circular interpolation, 3-axis helical interpolation, CP control (uniform speed
control), speed control and position follow-up control can be carried out,
making this system suitable for applications such as transfer machines and
assembly machines.
Order control is enabled with SFC.

2) SV22 for automatic machine
Multiple servomotors can be simultaneously controlled with the mechanical
support language, and cam control can be carried out with the software. This
is suitable for applications such as automatic machines.

Software cam ... Valid only with SV22

When the cam mechanism, often used in machine mechanisms is replaced with a

virtual mode cam for servomotor control, the following features can be realized.

1) Cam curve data can be created easily with the cam curve creation software
package, thereby eliminating the need to manufacture cam parts.

2) The cam can be replaced easily by changing the cam No. in the motion SFC
program.

3) There is no need to consider wear and life unique to the cam.

Mechanism support language (Mechanism program) ... Valid only with SV22
Conventionally, synchronous operation and coordinated operation were required
for industrial machines and automatic machines, and as a means to achieve this,
each operation was mechanically connected.

With this method, the output mechanisms such as the rotation operation, linear
operation, reciprocating operation and feed operation, are operated from the main
shaft, which is the drive source, using a conveyance mechanism such as gears, a
clutch or crank. Although accurate synchronization operation and coordinate
operations are possible, this method lacks flexibility.

The mechanical support language frees the system from the conventional
mechanical connection, and allows the positioning control functions and
performance to be improved because the servomotor is controlled by processing
the machine mechanism movements with software. At the same time, this is an
electrical method, so there are few limitations to the mechanism and rational
designs can be made.

The system from the main shaft to the conveyance mechanism such as the gears,
clutch, reduction gears or differential gears, to the output mechanism such as the
roller output, ball screw output, rotary table output or cam output are described
with figures on the peripheral device screen. Just by setting each module
parameter, the synchronized operation and coordinate operation can be realized
and a flexible control system can be easily structured.

Thus, machine parts such as the main shaft, gears, clutch, crank, reduction gears,
differential gears and cam can be greatly reduced or omitted, allowing costs to be
reduced and wear to be eliminated.
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(10) Teaching function
A servo program to match the actual part can be created with the current value
teaching function.

(11) Limit switch function
The ON/OFF signal corresponding to the watch data range, set for each output
device (X, Y, M, L, B) is output.
Output devices for up to 32 points can be set.



1.2 Outline of control
1.2.1 Real mode control for SV13 transfer assembly and SV22 automatic machine
(&) A system containing a servomotor is directly controlled with the servo program.

(b) The positioning parameters must be set, and the servo program and positioning
sequence program must be created.

(c) The procedures for positioning control are indicated below.
1) Start up of the motion SFC program is requested with the sequence
\l, program's SFCS command
2) Positioning control is carried out with the designated motion SFC program

v

3) The servomotor is controlled

Q-PLC CPU Q motion CPU

| Motion SFC program |

Composite speed 30000 PLS/sec

| v e ;
i HSP-SFCS | ......... | KO | ........ , . > C Transfer ) i Servo amplifier
i Motion SFC i i [[G100] 5
! program start ! : M2049//Accept servo ON? ;
i request i i i
! command ! ! ;
! : :| Servo program :
;Start program No. designation ; ; i 3) Servomotor
! | ! | [K10: Real !
P ! i [1INC-2 ;

* The motion SFC program can also be started i Axis 1, 10000 PLS i
automatically with parameter settings. ; Axis 2, 20000 PLS ;

[Parameters for positioning |

i SYSTEM SETTING
; FIXED PARA

; SERVO PARA

P.B. DATA

ZERO P. DATA
JOG DATA

LMT. SW. DATA




1.2.2 Virtual mode control for SV22 automatic machine

Q-PLC CPU

(@)

(b)

(©

The virtual mode processes synchronous control with the software using a

mechanism program structured with a virtual main shaft and mechanism

module. By using the virtual mode, the synchronous control conventionally

carried out with a mechanism such as the main shaft, gears and cam, can be

used for positioning control using a servomotor.

With the virtual mode, in addition to the positioning parameters, servo

program and motion SFC program used in the real mode, a mechanism

program must be prepared.

The procedures for carrying out positioning control in the virtual mode are

indicated below.

1) Start of the SFC program for the virtual mode is requested with the
SFCS command in the sequence program.

\12/) Start mechanism program's virtual servomotor

3) Viathe conveyance model, the operation results are output to the servo

\l, amplifier set in the output module

4) The servomotor is controlled

Q motion CPU

| Sequence program

i Motion SFC
Program start

EStart program No. designation
1

* The motion SFC program can also be started

’—H—{sp.si:cl'---lKol----}—‘ 1)

automatically with parameter settings.

|Mechanism program|

|
]
|
Drive module ;
]
]
]
]

(Vritual servomotor) i
Conveyance module ;

[ |

- (e )
T/

! [G200]
i | M2044//\n virtual mode?
; [

[K100: Vertual]
1VF

Axis 1
Composite speed D 0 PLS/sec

Output

module

;| Parameters for oisitioning |

SYSTEM SETTING i
; FIXED PARA i
i SERVO APRA ; 3)
| o DATA e Eas
i LMT. SW. DATA ;
v
Servo amplifier Servo amplifier
» As zero point return cannot be carried out in the virtual mode, the zero
point return data is not used. (Zero point return is carried out in the real l i
mOde') . . . . . 4)| Servomotor Servomotor
* JOG operation in the virtual mode is controlled by the JOG operation

data set in the drive module parameters.

» The external synchronous encoder pulses can be input to a
[synchronous encoder input unit or manual pulse generator input unit]
to operate the mechanism program's synchronous encoder.
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1.3 Items required to start up system

Always carry out the steps enclosed in the solid-line box.
Carry out the steps enclosed in the dotted box as necessary.

Motion controller device selection,

Select the devices such as the Q-PLC base, power supply unit, Q motion
CPU, Q-PLC CPU, motion unit, servo amplifier, servomotor and cables.
Assemble and wire the system.

Install the software package (SNETP, GSV13P, GSV22P, CAMP, GX
Developer, etc.).

‘ Create with GX Developer.

1 -
system assembly, wiring

5 Installation of software package into
Windows personal computer

3 | Setting of Q-PLC CPU multi-CPU

4 1 Sequence program creation

Create with GX Developer.

5 | writing of data to Q-PLC CPU

‘ Using PC write operations, write the sequence programs and PC parameters.

I Create the cam when using it for the output module with SV22.

| Start up the software package to be used, and carry out project control.

Create the system basic settings, multi-CPU settings, Q-PLC base, motion
unit, servo amplifier, servomotor and axis No., etc., as the motion controller
system.

¢ Set the unit setting, movement amount per pulse, and stroke limit value, etc.

 Set the rotation direction and automatic tuning, etc.

 Set the zero point return direction, method, address and speed, etc.

¢ Set the JOG speed limit value and parameter block No., etc.

» Set the speed limit value, acceleration/deceleration time and torque limit
value, etc.

Set this only when using the limit switch output function.

Create this when using SV22.

The Windows personal computer uses the SSCI/F card (A30CD-PCF) or
SSCI/F board (A30BD-PCF/A10BD-PCF). (Cable Q170CDCBL3M/
Q170BDCBL3M)

Start up SW6RN-SNETP.

Install using the installation operations on the Servo Menu screen. (Carry out
only once when structuring the system.)

Write the motion SFC program, servo data, servo program, mechanism
program and cam data.

Press the RESET switch on the Q-PLC CPU.

6 | CAMP startup and cam creation
7 | SV13, SV22 start up (Project control)
8 | Creation of system settings

Servo data creation

« Fixed parameters
9 * Servo parameters

 Zero point return data

« JOG operation data

¢ Parameter block
10 Servo data creation

« Limit switch data
11 | Creation of motion SFC program
12 i Mechanism program creation i
13 | Connection of cable to Q motion CPU
14 | SSCNET communication task start |
15 | Installation of OS into Q motion CPU
16 | Writing of data to Q motion CPU
17 | Resetting of Q-PLC CPU |
18 Running of Q-PLC CPU and Q motion

CPU

Press the RUN switch on the Q-PLC CPU and Q motion CPU.
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Chapter 2 Explanation of Functions

The system functions are explained in this chapter.

2.1 List of specifications

2.1.1 List of motion controller specifications

Comparison item

Model

Q172CPU(N) Q173CPU(N)

Outline dimensions

[mm]

122.4 (H) x 27.4 (W) x 89.3 (D): Q172/Q173CPU
104.4 (H) x 27.4 (W) x 114.3 (D): Q172/Q173CPUN

Number of control axes 8 axes | 32 axes
Manual pulse generator 3 units

INC synchronous encoder/ . :
ABS synchronous encoder 8 units 12 units
Tracking enable input 8 points 12 points

(clutch ON/OFF)

Operation cycle
(at default)

SV13

0.88ms/1 to 8 axes
1.77ms/9 to 16 axes
3.55ms/17 to 32 axes

0.88ms/1 to 8 axes

Sv22

0.88ms/1 to 4 axes
1.77ms/5 to 12 axes
3.55ms/13 to 24 axes
7.11ms/25 to 32 axes

0.88ms/1 to 4 axes
1.77ms/5 to 8 axes

Main OS

Motion SFC compatible
for transfer assembly
(SV13)

SW6RN-SV13QD SW6RN-SV130QB

Motion SFC compatible
for automatic machine
(Sv22)

SW6RN-SV22QC SW6RN-SV220QA

Motion SFC compatible
for transfer assembly
(SV13)

SW6RN-GSV13P, SW6RN-SNETP, SW6RN-DOSCP, SW3RN-DOCPRNP, SW20RN-DOCPRNP

er

Peri-
sﬁﬂiﬁe ?g?gﬂ?ﬁ;‘;;&gﬁﬂe SWBRN-GSV22P, SW3RN-CAMP, SW6RN-SNETP, SW6RN-DOSCP,
(SV22) SW3RN-DOCPRNP, SW20RN-DOCPRNP
Digital oscilloscope SW6RN-DOSCP
SWERNC-GSV (General startup support software (CD-ROM) x 1 disk)
« Transfer assembly software: SW6RN-GSV13P
« Automatic machine software: SW6RN-GSV22P
« Cam data creation software: SW3RN-CAMP
« Digital oscilloscope software: SW6RN-DOSCP
« Communication system software: SWG6RN-SNETP
« Document printing software: SW3RN-DOCPRNP, SW20RN-DOCPRNP
Personal computer working environment
(.‘;te::ural 0s J%psn;a/\s;ir\]/glnvc\ilo;vss NT4.0 (Service Pack2 and Japanese Windows2000
suppo'“r’t SWBRNC-GSVPRO above ows
) . Pentium 1l 233MHz or higher
sgfé\li\,;rg CPU Pentium 133MHz or higher recommended recommended
P MTg Memory | 32MB or more recommended 64MB or more recommended
Develop- « Required hard disk capacity: SW6RNC-GSV ... 51MB + SW6RNC-GSVHELP ... 108MB

(custom installation possible)
« Display: SVGA (resolution: 800 x 600 dots, display colors: 256) or higher
 Application software: Word97, Excel97 or Word2000, Excel2000 (required for document printing)

SW6RNC-GSVHELP (Operation Manual (CD-ROM) x 1 disk)

Installation Manual

SW6RNC-GSVSET

SW6RNC-GSVPRO

A30CD-PCF (SSC I/F card (PCMIA TYPE Il 1CH card))

Q170CDCBL3M (A30CD-PCF cable 3m)

PLC software package

GX Developer: SWOD5C-GPPW *1

*1: Use version 6 or higher for O.
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2.1.2 List of SFC performance specifications

(operation control + transition)

Item Q173CPU(N)/Q172CPU(N)
Code total
(SFC diagram + operation control + 287kB
Program capacity transition)
Text total 224KB

SFC program

Number of SFC programs

256 (No.0 to 255)

SFC diagram size/program

Maximum 64kB (including SFC diagram comments)

Number of SFC steps/program

Maximum 4094 steps

Selective branches/branch

255

Parallel branches/branch

255

Parallel branching nest

Maximum 4 levels

Operation control program
(F/FS), transition program
©)

Number of operation control programs

Total 4096 including F (one execution type)/
FS (scan execution type) (F/FSO to F/FS4095)

Number of transition programs

4096 (GO to G4095)

Code size/program

Maximum approx. 64kB (32766 steps)

Number of blocks (lines)/program

Maximum 8192 blocks (for 4 steps (minimum)/block)

Number of characters/block

Maximum 128 characters (including comments)

Number of operators/block

Maximum 64 operators
(operators: constant, word device, bit device)

() nests/block

Maximum 32 levels

Operation control
Description | Program

Formula, bit condition expressions

method -
Transition program

Formula, bit condition expression,
comparison condition expressions

Number of simultaneous execution
programs

Maximum 256 programs

Number of simultaneous active
programs

Maximum 256 steps/all programs

Normal task Execute at motion main cycle
Execution specifications Set period Execute at each set period
ecution specitica P (0.88ms, 1.77ms, 3.55ms, 7.11ms, 14.2ms)
Execution Event task External
(masking h Of interrupt unit QI60's 16 input points, execute at set input ON
tasks . interrupt
possible)
PLC Execute with interrupt command from PLC
interrupt
NMI task Of interrupt unit QI60's 16 input points, execute at set input ON
Input/c_)utput (XFY) 8192 points
specifications
Number of actual input/ .
output (PX/PY) points 256 points
Number of internal relay (M) points .
- 8192 points
Number of latch relay (L) points
Number of link relay (B) points 8192 points
Number of annunciator (F) points 2048 points
) ) . Number of special relay (M) points 256 points
Devices only in motion CPU - - -
Number of data register (D) points 8192 points
Number of link register (W) points 8192 points
Number of special register (D) points 256 points
Number of motion device (#) points 8192 points

Number of free run timer (FT) points

1 point (888us)




2.2 System configuration drawing

Refer to the User's Manual for details on the wiring.

2.21 Q172CPU(N) system

Motion CPU control unit

AA
A

»!

A

‘ Input/output (max. 256 points) ‘

‘ External interrupt input (16 points) ‘

ES |93 |32
g3 |25 |32
8§ | 8% |=2
=1 = pes
Main base unit piccryy 5% BE.lZE.
(030B) motionCPU @@ | @85/ =85
[ [ [ [ ‘ ‘ |
Q61P-A00|Qn(H) [Q172 | Q172 | Q172 | Q173 | QI60 QXOO
PU(N) LX EX PX YOO . .
|| CPU - [CPU( Q Q input/output unit or
N B special function unit
o > Or |
100/200VAC Iqé J
N
Battery unit ‘
Q170BAT e
I=
[—]

Personal computer

(PC/AT compatible model)

USB/RS232
—

Communication
cable
(Q17ocbcBLOM/

Q170BDCBLOM)
SSCNET

]

A4

]

SSC I/F card/board
(A30CD-PCF/A30BD-PCF

/A10BD-PCF)

Panel personal computer
(WIinNT/Win98/Win2000)

Personal computer link SSC environment

Expansion base

(QemB)

Serial ABS synchronous
encoder cable

(MR-JHSCBLOM-H)

©

@ Manual pulse generator 3 units/module
(MR-HDPO1) (max. one unit)

Serial ABS synchronous encoder 2 units/module
(MR-HENC) (max. 4 units)

External input signal

Number of input
points

* FLS
* RLS
* STOP
* DOG/CHANGE

: Upper stroke limit
. Lower stroke limit
: Stop signal

: Near-point DOG / speed/position

control changeover

Points for 8 axes/
unit (max. 1 unit)

Terminal
resistor
SSCNET cable
d1 d2 d3 dB
SSCNET1 system
> < > < > <
A

Expansion
cable

Power
supply unit

Expansion bases
up to seven stages

g g

\____ MR-H-BN/MR-J2-B/MR-J2S-B/MR-J2M-B/MR-J2-03B5 type /'
Maximum eight servo amplifier axes



2.2.2 Q173CPU(N) system

Motion CPU control unit

|
|
|

Main base unit PLC CPU/
(030B) motion CPU

Servo external
signal input unit
generator input

encoder input
unit

unit
Manual pulse

Synchronous

Q61P-A0|QN(H) [Q173 [ Q1727 Q172 | Q173 | Q60 |QxOD/
CPU |CPU(N)| LX QyOoO

m
x
0
x

Q input/output unit or
special function unit

Input/output (max. 256 points) ‘

4‘Extemal interrupt input (16 points)‘
Line divider

,4 g‘{%’ @ Manual pulse generator 3 units/module
(MR-HDPO01) (max. one unit)

|
=
-

©

100/200VAC

v
\dIR4
==

Personal computer
(PC/AT compatible model)

Serial ABS synchronous
encoder cable
USB/RS232 (MR-JHSCBLOM-H)

<+—

Serial ABS synchronous encoder 2 units/module
(MR-HENC) (max. 6 units)
Number of input

Communication ] External input signal points
cable * FLS . Upper stroke limit
%g%%gggtg% * RLS : Lower_stroke limit o
* STOP : Stop signal oints for 8 axes/

*« DOG/CHANGE : Near-point DOG / speed/position unit (max. 4 units)

control changeover

SSCNET

]

SSC I/F card/board
SSCNET4 t
(A30CD-PCF/A30BD-PCF | || LSSCNET cable Syeen

v /A10BD-PCF) SSCNET3 system
SSCNET2 system

Terminal Terminal Terminal Terminal
resistor resistor resistor resistor

Panel personal computer
(WInNT/Win98/Win2000)
Personal computer link SSC environment

SSCNETL1 system d1 dB d1 dB d1 dB d1 dB
> < > < < > < > < > < > <

A A A A A A A
— MR-H-BN/MR-J2-B/MR-J2S-B/MR-J2M-B/MR-J2-03B5 type - 7

Maximum 32 servo amplifier axes

y

o
>
[m]
=

»
Expansion
cable

Power
supply unit

Expansion bases
up to seven stages

Remarks

To connect eight or more servo amplifier axes:
(1) Use a line divider (Q173DV), or
(2) Use a branch cable (Q173J2BACBLOM/Q173HBACBLOM)




2.3 Names of each part

The names and applications of each Q172CPU(N)/Q173CPU(N) part are shown
below.

* Q172CPU/Q173CPU

Front State with front cover opened
O ] JI
o b,
i 9)—f(] "
ﬁﬁ%?m = &0
ES':;EIQ\:; *ﬁ
6) 10) mj‘ 13)
N 7)
@cm (@) 14)
PULL IEICM %ﬁm ‘ 15)
Y |
\
usB 11) m I
o
e LB
]
RS-232 12) L VI
L/ —
Ty g

Catch finger here and pull to open cover

Side Bottom
21)——{0 I

T 1] gzo) Q172CPU Q173CPU
l)—bnn

) —f | —

=

C—IT 1D CIT 1D
M 11 O 11m
1 1D
1| - 18) | _18)
ol ol
C1 TH 1i_ TEE 1Il=
1 19) il 19)
il Lol

%

1]
DDDDD&QDDD

DDDDD&QDDD

17) —nieD

N
i

* Q172CPUN/Q173CPUN
The names are the same as Q172CPU/Q173CPU.

sl

L
voe
|ﬂ B M.EEZE
oL i
Grzan
|D: m
w b
A
-
0 v
_—
q m 0 .
Kb T g [
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Functions of each part

No. Item Function
1) | Module fixing hook » Hook for fixing module onto base unit. (One-touch attachment)
) * Green : Normal mode
2) | Mode judgment LED . .
» Orange : Installation mode, ROM write mode
*« ON : Motion CPU normally started
3) |RUN LED * OFF : Motion CPU error.
Turns OFF when an error is found in the check before starting the motion CPU, or
when a WDT error occurs.
¢« ON : This LED turns ON when the following errors occur
(1) WDT error
(2) System setting error
(3) Servo error
4) |ERROR LED (4) Motion SFC error
(5) Turns ON when a self-diagnosis error (excluding battery error) that does not stop
the operation is detected.
« Flicker : Flickers when a self-diagnosis error that stops operation is detected.
*« OFF - Normal
*« ON : Turns ON during motion control execution.
5) | MOTION RUN LED « Flicker : Flickers at the start of latch clear.
* OFF : Turns OFF when motion control is not being executed, and when a self-diagnosis
error that stops operation is detected.
6) | BAT.ALARM LED *« ON : Turns ON when a battery error occurs. (When using external battery.)
*« ON : During normal mode ROM operation
7) |BOOT LED . o ) )
* OFF : During normal mode RAM operation, installation or ROM write mode
8) [ Module mounting lever « Lever for mounting modules onto base unit.
9) | Memory card EJECT button « Used to eject memory card.
10) Memory card connection « Connector for connecting memory card to CPU. (Use of memory card depends on software
connector package.)
« Connector for connecting USB-compatible peripheral devices. (Connector type B)
11) [ USB connector . .
» Connect with USB-dedicated cable.
« Connector for connecting peripheral devices.
12) [ RS-232 connector

« Connect with RS-232 connection cable (QC30R2).




Q173CPU(N)/Q172CPU(N) switch and connector functions

No.

Item

Function

13)

DIP switch

— ON SW

el

DIP switches 1 Use prohibited (OFF at shipment from maker)

DIP switches 2 ROM operation setting (OFF at shipment from maker)

SW3 Sw2
OFF OFF
OFF ON
ON OFF
ON ON

- RAM operation mode
- Setting prohibited
- Setting prohibited
- ROM operation mode

DIP switches 3

DIP switches 4 Use prohibited (OFF at shipment from maker)

Install/ROM write switches

ON : Install/ROM write mode

OFF : Normal mode (RAM operation mode/ROM operation mode)

This switch is turned ON in the following cases:

* When installing the CPU module operating system (OS) from a
peripheral device.

* When writing the programs and parameters stored in the RAM into
the ROM for ROM operation.

To change the mode, change the switch setting and then restart the

system.

DIP switches 5

14)

RUN/STOP
(momentary switch)

 Use this switch by setting it to RUN or STOP.
RUN : The motion program is executed.
STOP : The motion program is stopped.

15)

RESET/L.CLR switch**
(momentary switch)

* RESET : The hardware is reset when the switch is set to the RESET side once.
When an operation error occurs, the error is reset, and the operation is initialized.
¢ L.CLR : All data in the latch area, set with the parameters, is cleared (set to OFF or 0).
(Data other than that in the latch area is cleared simultaneously.)
Latch clear operation methods
(1) Setthe RUN/STOP switch to STOP.
(2) Setthe RESET/L.CLR switch to the L.CLR side several times until the MOTION RUN LED
flickers.
(MOTION RUN LED flicker: Preparation for latch clear completed.)
(3) Setthe RESET/L.CLR switch to the L.CLR side again. (MOTION RUN LED turns OFF.)

16)

Module fixing screw hole

» Screw hole used to fix module onto base unit. (M3x12 screw: prepared by user)

17)

Module fixing projection

« Projection used to fix module to base unit.

18)

CN2 connector

» Connector for establishing SSCNET connection with personal computer.

19)

CN1 connector*?

¢ Connector for connecting with MR-H-BN/MR-J2S-B/MR-J2-B/MR-J2M-B/MR-J2-03B5.

20)

Cooling fan connector*

» Connector for connecting Q172CPU/Q173CPU dedicated cooling fan unit (Q170FAN).

21)

Cooling fan unit**

¢ Q172CPU/Q173CPU dedicated cooling fan unit (Q170FAN)

*1:

With the multi-CPU system, the QCPU/motion CPU for units No. 2 to No. 4 cannot be reset independently. When reset, MULTI CPU

DOWN (error code: 7000) will occur in the other machines, and the entire multi-CPU system will stop. To reset the entire system, reset

the No. 1 unit's QCPU.

: When using the Q173, the signals for the SSCNET1 to 4 systems are input in the CN1 connector. These must be branched to each
system using a line divider Q173DV or a branch cable (A173J2BACBLOM/Q173HBACBLOM).

: Do not remove the caution plate until the cooling fan unit (Q170FAN) is used.

: Conditions for using cooling fan unit (Q170FAN):

Controller peripheral temperature 40°C or more,

40°C or less 55°C or less

Number of Q motion CPUs in use

Cooling fan not
required

Cooling fan required

One Q172CPU/Q173CPU module Cooling fan required

Two or more Q172CPU/Q173CPU modules
Q172CPUN/Q173CPUN

Point
1) Turn the power OFF before setting the install switch.
2) After setting the switch, turn the power ON and check the switch state.
3) In the default state, the switch is set as shown above. (W) indicates the setting.
4) After setting the switch. Turn the power ON and check the switch state.

Cooling fan not required
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Chapter 3 Q-PLC Multi-CPU

Using the sequence program, the input/output unit and special function unit sequence
control is executed, and operations are executed with the applicable commands and
dedicated commands.

The SFCS (motion SFC start request) command to start the motion SFC program,
GINT change command to execute the interrupt against motion CPU, DDRD and
DDWR commands to read/write the device directly from/to the motion CPU, and the
SVST commands, CHGA current value change, CHGV speed change and CHGT
torque change commands to request the servo program for start are executed.

The Q172 specifications are explained in this chapter.
(For details on the SVST, CHGA, CHGV and CHGT commands, refer to Appendix 5.)



3.1 Multi-CPU system

The multi-CPU system is configured by mounting multiple Q-PLC CPUs/Q motion
CPUs (maximum, 4 units) on the main base unit, and is used to control the input/output
unit and intelligent function unit using each Q-PLC CPU/Q motion CPU.

Since the complicated servo control is executed by the Q motion CPU, and the other
mechanical control and information control are executed by the Q-PLC CPU, it is
possible to distribute the processing load.

3.1.1 Setting the multi-CPU system

For the multi-CPU system, it is necessary to set (control CPU setting) which input/
output unit and intelligent function unit are controlled by which Q-PLC CPU/Q motion
CPU as well as the number of Q-PLC CPUs/Q motion CPUs to be mounted. This must
be set for each Q-PLC CPU/Q motion CPU.

(The operation procedure for multi-CPU setting are explained in the section 8.4.2.)

CPU 0 1 2 3 4 5 6 7

Power supply unit
Q-PLCCPU 1
Q motion CPU 2
Input unit 1
Input unit 1
Output unit 1
Output unit 1
Input unit 2
Input unit 2
Output unit 2

Set CPU to be
controlled

A N N

Control with sequence
program of Q-PLC CPU
(No. 1 machine)

Control with motion SFC program of Q
motion CPU (No. 2 machine)

When initialization is executed, the Q motion CPU compares the parameters shown in
the following table with the parameters in the No. 1 machine’s Q-PLC. If the

parameters do not match, they must be changed as shown below to prevent errors.

No Comparison item Parameter Remarks
' P Name for Q motion CPU Name of Q-PLC CPU
Only the unit No.
. . . . set on the Q motion
1 | Unit control CPU machine Motion slot setting Control CPU S
CPU side is
I/O compared.
2 | Total number of bases assignment Not compared
Base No. setting when the base
. Base settin Basic settin setting is not
3 | Base unit Number of 9 9 9
b ot executed on the Q-
ase siots PLC CPU side.
Number of Number of
4 Number of CPUs muli-CPUs CPUSs
5 Operation mode at CPU Multi-CPU Operation Multi-CPU Operation
stop error . mode . mode
setting N setting N
. Automatic Automatic
Number of automatic refresh
6 . refresh refresh
points ) .
setting setting
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3.1.2 Mounting position of Q-PLC CPU/Q motion CPU

It is possible to mount up to four Q-PLC CPU/Q motion CPUs in the CPU slots (located
at right side of power supply unit) up to the slot No. of main base unit sequentially.

It is not possible to leave an open slot between the Q-PLC CPU and Q-PLC CPU,
between Q-PLC CPU and Q motion CPU, or between Q motion CPU and Q motion
CPU.

Group and mount the Q motion CPU in the right-hand slot of Q-PLC CPU.

(The Q-PLC CPU cannot be mounted at the right of the Q motion CPU.)

(The personal computer CPU can be mounted at the right of the Q motion CPU.)

Mounting position of Q-PLC CPU/Q motion CPU

Number of

Mounting position of Q-PLC CPU/Q motion CPU
CPUs

CPU 1 2

N
Powersupply
unit
Q-PLC CPU
Q motion CPU |©

C

0
C
o
N
@)
o
C

Power supply
unit
Q-PLC CPU
Q-PLC CPU
Q motion CPU |+
Power supply
unit
Q-PLC CPU
Q motion CPU |©
Q motion CPU |+~

C

'U
[
o
=
N

unit
Q-PLC CPU
Q-PLC CPU

Power supply
Personal
computer CPU

c

T
C
o
I

c

o
[
o

Power supply
unit
Q-PLC CPU
Q-PLC CPU
Q-PLC CPU
Q motion CPU |™
Power supply
unit
Q-PLC CPU
Q-PLC CPU
Q motion CPU [+
Q motion CPU |™

O
o
c

CPU

o

D
Power supply
unit
Q-PLC CPU
Q motion CPU |©
Q motion CPU |+
Q motion CPU |™
Power supply
unit
Q-PLC CPU
Q-PLC CPU
Q motion CPU |+
Personal
computer CPU

CPU

Power supply
unit
Q-PLC CPU
Q motion CPU |©
Q motion CPU |+
Personal
computer CPU




3.1.3 Input/output numbers

With the multi-CPU system, the slots equivalent to the number of CPUs set in the PC
parameter multi-CPU setting are occupied by the Q-PLC CPU/Q motion CPU.

The input/output numbers are assigned sequentially to the right with the input/output
unit and intelligent function unit (mounted at the right slot occupied by the Q-PLC CPU/
Q motion CPU) assigned as "OH".

Q-PLC CPU: When the number of PLC CPUs is set to "2 units"
01234567

Power supply unit

Q-PLC CP
Q motion CP

> |nput/output No.: OH

The Q motion CPU 1I/O No. is independent of that of Q-PLC CPU. It is the I/O No. set
by Q motion CPU system setting. (The /O No. of a unit controlled by the Q motion
CPU is indicated as "PX/PY".)

Note that the I/O No. of a Q motion CPU control unit assigned in "I/O assignment of Q-
PLC" is invalid even if it is assigned.

It is basically recommended to execute such setting that it is serial in all CPUs.

No. 1 machineNo. 1 machineNo. 2 machine No. 2 machine

No. 1 machine No. 2 machine con rol uni control uni control uni control uni
QO2HCPU | Q172CPU QXx41 QY41 QX41 QY41
Power
supply X0 to X1F | Y20 to Y3F |[PXO0 to PX1F|PY20 to PY3F|

When assigning the Q-PLC CPU 1/O, set the Q motion CPU control unit as shown in
the following table. (The Q172LX and Q172EX are treated to occupy the 32 intelligent
function unit points in the Q-PLC CPU.)

Unit Type Number of points Remarks
. Set depending on unit * Set the control CPU to the
Input unit Input . .
used machine corresponding to
outout unit Outout Set depending on unit Q motion CPU.
utputuni utpu used * The type and number of
. . Input/output | Set depending on unit points do not need to be
Input/output mixed unit .
mixed used set.
Interrupt unit (Q160) Interrupt 16 points
Q172LX Intelligent 32 points
Q172EX Intelligent 32 points
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3.1.4 Automatic refresh for shared memory

(1) With automatic refresh of the CPU shared memory, the transmission/reception of
data between each CPU of multi-CPU system is executed automatically by the Q-
PLC CPU during END processing, and by the Q motion CPU during main cyclic
processing (dead time other than motion control) respectively.

Since the data is read automatically from the device memory of other machines
when the automatic refresh is used, it is possible to use the device data of other
machines as device data of local machine.

No. 1 machine (Q-PLC CPU)

CPU shared memory

Local machine operation
information area

System area

No. 1 machine automatic
refresh area

User free area

(1) Writing by END
processing of No. 1
machine

Device memory

For No. 1 machine

(©)

Reading by cycli
processing of No. 2
machine

No. 2 machine (Q motion CPU)

CPU shared memory

Local machine operation
information area

System area

No. 2 machine automatic
refresh area

User free area

(2) Writing by main cycli
processing of No. 2
machine

Device memory

For No. 1 machine

(4) Reading by END
/ processing of No. 1
machine

For No. 2 machine For No. 2 machine

The following shows the outline operation in case when the No. 1 machine
executes the automatic refresh for 32 points of BO to B1F and the No. 2 machine
executes the 32 points of B20 to B3F.
Contents of processing (END processing of No. 1 machine)
(1) Shift of transmission device (BO to B1F) data for No. 1 machine to
automatic refresh area of shared memory of local machine
(4) Shift of automatic refresh area data within shared memory of No. 2
machine to B20 to B3F of local machine
Contents of processing (main cyclic processing of No. 2 machine)
(2) Shift of transmission device (B20 to B3F) data for No. 2 machine to
automatic refresh area of shared memory of local machine
(3) Shift of automatic refresh area data within shared memory of No. 1
machine, to BO to B1F of local machine



(2) To execute automatic refresh, it is necessary for Q-PLC CPU with the multi-CPU
setting of PC parameter, and for the Q motion CPU with the multi-CPU setting of
basic setting to set the number of points transmitted by each CPU, and the device
(device used to execute the automatic refresh) to store the data.

The head device can be set in the following two ways.
1) Auto setting
» When the applicable device is set at the head device setting column (%1)
of each automatic refresh setting, the head device of each CPU is set
automatically with the device as the head.
2) Manual setting
* When "*" is set at the head device setting column (%1) of each automatic
refresh setting, the head device of each CPU can be set at the (%2)
column optionally.

It is possible to set a 'DUMMY" at the head device (k2) of a machine other

than the local machine.

To set the 'DUMMY', set the "™". Note that the automatic refresh is not

executed for machine to which the 'DUMMY" is set.

Transmission range of each CPU CPU side device
CPU Shared memory G of CPU Head device *1
No. of points (*) Head Final Head Final
No. 1 machine *2
No. 2 machine *2
No. 3 machine *2
No. 4 machine *2

The following shows a setting example of automatic refresh for outline

operation.
T LerieaSETE
SEWE  |FRE -
ECPUESHEH CRUMBIF A2
CPU CPUHF G FERET N R I
SE ) 7258 &id B Bt

154 10 0200 080g W0 h153
224 20 0200 0813 M0 Ma79
e BN (i 0310 M40 MOGD
4=1% 40 0200 0827 MBEL M1599

FERRT N AM{EREETRET VA 21 2. BMY DM RZRTE,
FCP L SHREE S EDE I 37— T,

No. 1 machine (Q-PLC CPU)

B LaERE
E -
T e CPU A1
ZPU CPURSAF G FERRT R *
EHO | %l | BE | %m | Be
154 10 0300 0gna 1024 k1183
251 20 0300 0813 M0 W19
= 30 0300 081D BO B1DF
451 40 0300 0827 * *

FERRT A R{ERRTEET A 21T DWW AMY BA T,
S0P UE SHEEEID S BTN BT 37T T,

No. 2 machine (Q motion CPU)
(The operation procedure for automatic refresh setting is explained in the sections
8.4.2and 9.3)
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3.2 Multi-CPU motion dedicated commands

The multi-CPU’s dedicated commands (SFCS, GINT, DDRD, DDWR) are explained in
this section.

3.2.1 SFCS motion SFC program start command

The SFCS (SFC start) command is used to start the designated SFC program.

[Command [Execution

symbol] condition] Execution command

SP.SFCS ]‘ ‘—<SP-SFCS| (n1) | (n2) | (D1) | (D2),—

Execution command
S.SFCS /,_L }_{ |—{ S.SFCS|(n1) ’(nZ) |(D1) |(D2) ’_

—— Device to store completion status

Completion device

(D1+0): Device to be turned on by one-scan at comm
start acception process complet

(D1+1): Device to be turned on by one-scan at command
start acception error completed (D1+1 is als
turned on after completion of error.)

» SFC program No. to be started
KO to K255

DO to D8191

WO to W1FFF

Head input/output No. of CPU
of object machine + 16

No. 2 machine: 3E1H

No. 3 machine: 3E2H

No. 4 machine: 3E3H

(1) Setting the SFC program No.
The SFC program No. can be set directly or indirectly.
(&) When setting directly, the SFC program No. is set as a direct numeric value
(kO to k255).
I == 110 o
i SFC program No. 50 is set as shown below. '

; H }—|SP.SFC# H3E1| K50 | MO | D5000 H

Direct setting

(b) When setting indirectly, the SFC program No. is set with the word device (DO
to D8191. WO to W1FF) details.
L =€ UL 110 o
. To set D4000 '

D4000

S.SFCS D4000 M100 D5000

Indirect setting



(2) Execution timing
Starting of the designated SFC program is requested at the rising edge (OFF —
ON) of the SFCS command.
The SFC program to be started can be any task setting in the Normal task
execution or NMI task execution.
It is effective at all times including the real mode, virtual mode and during mode
switching.

END \ \
Sequence program END END END———¢ END]
/—SFCS commang
executio
SFCS command
ON

Command accept flag i
Motion SFC program
Motion SFC executio

Command start accep \ ON
completed device (D1+0)

Display of status upon ON:i Only at com- .

completion of command A pletion of error
start accep 2

Completion of command _
accept at motion CPU side

(3) Operation error conditions

The operation error will occur in the following cases, and the SFCS command will

not be executed.

(a8 When the machine reserved by the head input/output No. of target machine
CPU =+ 16 (nl) is designated

(b) When the local machine is designated by the head input/output No. of target
machine CPU + 16 (nl)

(c) When a CPU other than the Q motion CPU is designated by the head input/
output No. of target machine CPU + 16 (nl)

(d) When the designated command name is incorrect

(e) When the command is made up of a device other than the applicable device

(H When 0 to 3DFH, 3E4H and following are designated by the head input/
output No. of target machine CPU =+ 16 (nl)



3.2.2 GINT interrupt command to other machine’s CPU

The command is used to generate an interrupt to the Q motion CPU.

[Command [Execution
symbol] condition]
Command

- J || { SP.GINT | (n1) | (n2) }—

Command | | ‘
| S.GINT | (n1) | (n2) }—
[

S.GINT |

L—» Interrupt pointer No. (0 to 15)

Head input/output No. of object machi
CPU + 16

No. 2 machine: 3E1H

No. 3 machine: 3E2H

No. 4 machine: 3E3H

v

(1) Setting the GINT command interrupt pointer No.
Set the interrupt pointer No. directly by numerical value (KO to K15).
- Example - oo
The interrupt pointer No.3 is set as follows. '

‘—H ISP.GINTI H3E1| K3 H

L’ Setting of execution interrupt
pointer No.

(2) Execution timing
An interrupt is generated to the Q motion CPU at the rising edge (OFF - ON) of
the GINT command.
When an interrupt is generated from the Q-PLC CPU, the Q motion CPU starts a
process with th  "PLC interrupt" in respect to the active step of the SFC program.
It is effective at all times including the real mode, virtual mode and during mode
switching. When the Q motion is in DI (interrupt disable), the event processing is
not executed until the El (interrupt enable) command is executed.

Sequence program

q prog END| END END END
GINT command
execution

GINT command

ON

Command accept

flag é
Interrupt sequence Other machine interrupt
of other machine sequence execution process

GINT command execution

SM391 (GINT |
command execution
completion flag)

GINT command non-execution




(3) Operation error conditions

The operation error will occur in the following cases, and the SFCS command will

not be executed.

(& When 0 to 3DFH, 3E4H and following are designated by the head input/
output No. of target machine CPU + 16 (nl)

(b) When the local machine is designated by the head input/output No. of target
machine CPU =+ 16 (nl)

(c) When a CPU that does not support GINT command is designated by the
head input/output No. of target machine CPU = 16 (nl)

(d) When the machine reserved by the head input/output No. of target machine
CPU =+ 16 (nl) is designated



3.2.3 Read from DDRD Q motion CPU device command

The command is used to directly read the device data in the Q motion CPU with Q-

PLC CPU.

[Command [Execution
symbol] condition]

Command
spoorD | }_¢ p————sPooRD] (1) | (5D [(52) [(©D) [(D2) |—

Command
S.DDRD ﬂ }_‘ F—————{s.poro|ny) [s1) [s2) 1) [(02) —

, Device to be turned on by one scan upon
completion of comm
— Head device of local machine, to which data to be read is

stored
—— Head device of object machine to which data to be read is stored

(S1+0):

(S1+1):

L——» | Head device of local machine, to which control data is stored
Status at completion of command is stor

0: Non error

Other than O: Error code

The number of data to be read is set.

Setting range: 1 to 16

CPU + 16

» [ Head input/output No. of target machi

No. 2 machine: 3E1H
No. 3 machine: 3E2H
No. 4 machine: 3E3H

(1) Setting the number of data points to be read
Set the number of data points to be read indirectly.

-- Example

To read the data for 10 points from DO of No. 2 machine to D100 and following
of local machine (No. 1 machine), it is executed as follows.

MOV K10 D51

SP.DDRD| H3E1

DO D100 MO

Setting the number of
read data

(2) Execution timing
The data of designated device is read to the Q motion CPU at the rising edge
(OFF - ON) of the DDRD command execution command.

Sequence progra

CPUn interrupt accept fla
(buffer memory at
command accep
destination)

S.DDRD command
DDRD command
completion device
Status display device at

completion of DDRD
command

JOFFNormal

T
E END| END END
ON &— DDRD command accept . , \
; ' :
OFF A l i : .
K oN i : :
i \ !
OFF ‘_‘ i | .
\ \
E)\' 1ON I
OFF
T ) Abnormal |
: 1 ON completion:
OFF :

; ! completiont

DDRD command
completion (with response)




(3) Operation error conditions
The operation error will occur in the following cases, in which the DDRD
command is not executed.

(@)
(b)
(©
(d)
()
()

(9)
(h)

When the local machine reserved by the head input/output No. of target
machine CPU + 16 (nl) is designated

When the local machine is designated by the head input/output No. of target
machine CPU + 16 (nl)

When a CPU other than the Q motion CPU is designated by the head input/
output No. of target machine CPU + 16 (nl)

When the designated command name is incorrect

When the command is made up of a device other than the applicable device
When 0 to 3DFH, 3E4H and following are designated by the head input/
output No. of target machine CPU + 16 (nl)

When the number of read data items is other than 1 to 16

When the number of read data items exceeds the range of the read data
storage device



3.2.4 Write to DDWR Q motion CPU device command

This command is used to directly write the device data in the Q motion CPU to the Q-

PLC CPU.

[Command  [Execution
symbol] condition]

SP.DDWR
S.DDWR J—L

Command

f—‘SP.DDWF1 (n1)| (51)|(sz) |(D1) |(D2) }—

Command

}—{ s.0owr] (n1) | 51) | 52| D] (P2)}—

Device to be turned on by one scan upon
completion of comm
— Head device of target machine No., to whic
data to be written is stored
Head device of local machine to which data to be writt
is stored

Head device of local machine, to which control data is stor
(S1+0): Status at completion of command is stor

0: Non error

Other than O: Error ¢
(S1+1): The number of data to be written is set.

Setting range: 1 to 16

L, [ Head input/output No. of target machi
CPU + 16

No. 2 machine: 3E1H

No. 3 machine: 3E2H

No. 4 machine: 3E3H

(1) Setting the number of data points to be written
Set the number of data points to be written, indirectly.

- EX@mMpl@- oo

To write the data for 10 points from DO of local machine (No. 1 machine) to
D100 and following of No. 2 machine, it is executed as follows.

Setting the number of
write data

MOV K10 D31

SP.DDWR| H3E1l D30 DO D100 MO

(2) Execution timing

The data of designated device is written to the Q motion CPU at the rising edge
(OFF - ON) of the DDWR command execution command.

Sequence progra

CPUn interrupt accept fla
(buffer memory at OFF

ol END] Eol
END| ND ND!

command accep
destination)

(=4
ENOY o £ ;
ON &— DDWR command accep : :
ra : :
ON X X
: I

=

Abnormal |
1 ON completion:

OFF
S.DDWR comman
DDWR command OFF
completion device
Status display device at OFF
completion of DDWR
command

\OFFNormal
! completion'

DDWR command
completion (with response)

\’ 'ON |




(3) Operation error conditions
The operation error will occur in the following cases, and the DDWR command
will not be executed.

(@)
(b)
(©
(d)
()
()

(@)
(h)

When the local machine set for reservation by the head input/output No. of
target machine CPU + 16 (nl) is designated

When the local machine is designated by the head input/output No. of target
machine CPU =+ 16 (nl)

When a CPU other than the Q motion CPU is designated by the head input/
output No. of target machine CPU + 16 (nl)

When the designated command name is incorrect

When the command is made up of a device other than the applicable device
When 0 to 3DFH, 3E4H and following are designated by the head input/
output No. of target machine CPU + 16 (nl)

When the number of write data items is other than 1 to 16

When the number of write data items exceeds the range of write data
storage device



Chapter 4 Q Motion CPU

This CPU holds the system setting data and servo data, and executes the servo
program and mechanism support language for multi-axis positioning.

4.1 System settings

This setting selects the base and units to be used, and determines the axis No. and the

servo amplifier and servomotor types.

(1) An example of the Q172CPU(N) system settings is shown below. Refer to section
9.3 System settings in Chapter 9 for details on creating the screen.

ion main base setting

Illllll

Motion unit setting

External servo amplifier setting Regenerative

(MR-H-B, MR-J2(S)-B) resistor setting

—:

Servomotor  d! A 2

axis No. setting




4.2 Servo data

Data ]

The following types of data are provided. Default values are set and must be changed

to data

that matches the system.

The data is stored in the motion CPU's memory area (SRAM battery backup).
One axis data and parameter block must be set.
The limit switch output data is created as required.

System setting
data

— AXis data

—— Parameter block

Basic system setting..................

Multi-CPU setting .............evvvnneee

— Fixed parameter........................
(Axis 1 to 8)

—— Servo parameter........cc..oceuveeeees
(Axis 1 to 8)

— Zero point return data................
(Axis 1 to 8)

— JOG operation data...................
(Axis 1 to 8)

(Block No. 1 to 64)

— Limit switch output data.............cccccvviiiiii,

(maximum number of output points: 32)

This is the basic operation data for Q
motion CPU

This is the data related to the multi-
CPU

This is fixed data determined
according to the machine system for
each axis.

This is data determined by the
specifications of the servomotor
controlling each axis.

This is data for the zero point return
direction, method and speed, etc., for
each axis.

This is the data for the JOG speed
limit and applicable parameter block
No. for each axis.

This is the zero point return data, JOG
operation data and
acceleration/deceleration time data
used in the servo program.

The ON/OFF pattern is output to the
output devices (X, Y, M, L, B).



4.2.1 Basic system setting

The basic system setting contents are shown below.

Default
No. Item Setting range Initial Remarks
Units
value
0: 0.8ms
1:1.7ms
Operation cycle |2: 3.5ms . )
1 ] 5 ms |¢ Set the motion operation cycle.
setting 3:7.1ms
4:14.2ms
5: Automatic setting
. 0: Turns on M2000 when the switch is changed from STOP to
Operation i
] RUN. « Set such condition as to turn on
2 |setting for e 0 -
STOP - RUN 1: Turns on M2000 when the switch is changed from STOP to the PLC READY flag (M2000).
RUN and the setting register (D704) is set to "1".
« Set the bit device for
) . emergency stop.
Emergency 0: No setting « Bit device OFF -, While
3 |stop input 1: X (PX) (0to 1FFF) 0 - . .
settin 2 M (0 to 1FFF) emergency stop input is ON
g ' ° « Bit device ON - While
emergency stop input is OFF
h latch (1)) th | ing latch .
Latch range Sets the range (latch (1)) that can be cleared using atc- clear « Set the latch range for devices
4 ] key and the range (latch (2)) that cannot be cleared using latch - - .
setting clear key (M, B, F, D, W) respectively.




4.2.2 Multi-CPU setting

The multi-CPU setting contents are shown below.

Default
No. Item Setting range Initial . Remarks
Units
value
0:2 .
1 Number of 13 0 « Set the total number of multi-
multi-CPUs 2: 4 - CPUs including Q-PLC.
Automatic . .
. . . . » Automatic refresh setting for
refresh setting | It is possible to set the devices (D, W, M, Y, B) by up to 2K .
2 ) . . - - each CPU using shared
for each multi- | words per each CPU against the setting (1 to 4). 8
memory of multi-CPU
CPU
 Select whether or not to stop
. the entire system at CPU stop
Operation .
] Note that the selective items depend on the number of CPUs error. Set for each CPU.
3 [setting for CPU . . - -
set with the number of multi-CPUs. * Always set for the No. 1
stop error . .
machine; selection cannot be
canceled.




4.2.3 Fixed parameters

The fixed parameters to be set are shown below.

Setting range Default
No. Item mm inch degree PULSE " . Remarks
- " - " - " - - Initial value | Units
Setting range [ Units | Setting range | Units | Setting range | Units | Setting range | Units
N h -
1 |UNIT SETTING 0 - 1 - 2 _ 3 _ 3 B Set.t. e F:ommand unitin .
positioning control for each axis.
@ PULSE/ « Set the number of feedback pulses
2 |& |TURN 1to 65535PLS 20000 PLS .
€ per motor rotation.
S |&p)
| 123
s8
é 2{MoVE- « Set the movement amount per
9] MENT/ 0.00001 to . 0.00001 to motor revolution, which is
2 .1 X X .
s § TURN 0.1106553.5 Hm 0.65535 inch 0.65535 degree 11065535 PLS 20000 PLS determined by the mechanical
(AL) system.
« Set the amount of backlash in the
machine.
_ . E ime th e
4 |BACKLASH | 0.0t065535 | ym | 0.0t00.65535 | inch |0.0t00.65535 | degree | 0to65535 | PLS 0 pLs |" Every time the positioning direction
changes during positioning,
compensation by the backlash
compensation amount is executed.
STROKE LimiT | ~214748364.8 2147483648 | Oto 2147483648 + Set the upper limit for the machine
5 MAX to pm to inch 359.99999 degree to PLS | 2147483647 | PLS movement amount
) 214748364.7 21474.83647 ) 2147483647 i
STROKE LiMT | ~214748364.8 2147483648 | 0to 2147483648 + Set the lower limit for the machine
6 MIN to Hm to inch 359.99999 degree to PLS 0 PLS movement amount.
i 214748364.7 21474.83647 ) 2147483647 i
« Set the position at which the
command in-position signal
CMD. IN-POS. 0.1to 0.00001 to . 0.00001 to 1to .
7 |RaNGE 2147483647 | W | 2147483647 | "N | 350.00000 | 989 | 2147483647 | FLS 100 PLS | M2403+20nis tumed ON
[(Positioning address) —
(Feed present value)].

——Setting example for "Movement amount per pulse"

<Conditions>
» The ball screw lead is 8mm, and the gear ratio is 1/2.
» Servomotor: HC-MFS13 (number of encoder output pulses: 131072 pls)

<Relative expression>
1
A Lead x Gear ratio 8000 x 2 4000

A= = = - -
Ap Number of encoder output pulses 131072 131072

Consequently, set the number of encoder pulses (Ap) per rotation to '131072', and the movement amount
(AL) per rotation to '4000.0' respectively.




4.2.4 Servo parameters

The parameters to be set are shown below.

[Basic servo parameters

Setting range Default
No. Item mm inch degree PULSE " . Remarks
- " - " - " - - Initial value | Units
Setting range | Units | Setting range | Units | Setting range | Units | Setting range | Units

1* |AMP. SETTING
2* |RESISTANCE
3+ DYNAMIC

BRAKE
4* [MOTOR TYPE
5* MOTOR Set automatically in accordance with the system settings

CAPACITY

MOTOR
6 |REVOLUTION

R)
7 FEEDBACK

PULSE (N)

« Set the direction of rotation as seen
from the load side.

g SPIN 0: Forward rotation (CCW) when the positioning address increases. 0

DIRECTION 1: Reverse rotation (CW) when the positioning address decreases. Forward rotation:

Reverse rotation:

AUTO 0: VELOCITY « Set the gain (speed/position,

9 TUNING* 1: POS. & VEL. 1+ speed) for executing automatic
2: NONE setting.

GAIN (1) QST;ﬁzlr:lonn:r;zd: 1 « Sets the gain at which the

ADJUSTMENT |_° . 9 automatic setting is executed.
10 2: Auto turning mode 2 1 .

MODE 3 Manual mode 1 For details of each mode, refer to

<3 |3 ;

SELECTION 4: Manual mode 2 the following.

SERVO L . . ) « Setin order to increase servo
11 RESPONSE 1 to 12 (MR-H-B(N))/15(MR-J2S-B, MR-J2M-B)/5(MR-J2-B) (invalid during automatic tuning) 1 responsiveness.

—[Gain adjustment mode selection]

*1: Cannot be set with MR-J2S-B and MR-J2M-B.
*2: For MR-J2(S)-B and WR-J2M-B, the default will be "2".

*3: Cannot be set with MR-H-B(N) and MR-J2-B.

Set the gain for executing automatic setting.

* Interpolation mode
* Auto tuning mode 1:
* Auto tuning mode 2 :

* Manual mode 1

* Manual mode 2

Fixes the position control

gain 1/speed control gain 1.

Normal auto tuning

Fixes the load inertia ratio.
Executes the simplified
manual adjustment.
Executes the adjustment
of all gains manually.

Inter- Auto tuning Manual
polation
mode Mode 1 | Mode 2 [ Mode 1| Mode 2
LOAD INERTIA e} e}
RATIO
POSITION '0) o)
CONTROL GAIN 1
VELOCITY LOOP 0] o) o)
GAIN 1
POSITION LOOP o) 'e) O O
GAIN 2
VELOCITY LOOP '0) 0] o)
GAIN 2
VEL. INTEGRAL '0) 0] 0]
COMPS.

O: Items to be set automatically

POINT

servo power supply on.

When the items marked with * in the above table are changed, reset the Q-PLC
CPU or turn off the PLC READY (M2000) and turn it on again before turning the




[Adjustment parameters]
When real-time auto tuning is enabled, the values (No.1 to No.6) are tuned and changed
during test operation.
Read the values from the servo amplifier to the personal computer, and then write
them in the Q172CPU(N) before turning OFF the system power supply.

Setting range Default
No. Item mm inch degree PULSE " . Remarks
- " - " - " - - Initial value | Units
Setting range | Units | Setting range | Units | Setting range| Units | Setting range | Units
, |LOAD INERTIA | (MR-H-B (NYMR-J2-B) (MR-J2S-B, MR-J2M-B) 3.0t + Set the ratio of moment of load
RATIO 0.0t0 100.0 0.0 to 300.0 ) inertia for the motor.
POSITION . .
2 |conTrROL (MR-H-B (N)MR-J2-B) (MR-J2S-B, MR-J2M-B) 70%2 rad/ |+ Setto increase the follow-up with
GAIN 1 Valid range 4 to 1000 rad/sec ~ Valid range 4 to 2000 rad/sec Setting range 1 to 9999 rad/sec sec respect to the position command.
3 |VELOCITY (MR-H-B (N)MR-J2-B) (MR-J2S-B, MR-J2M-B) 1200+ rad/ |+ Setto increase the follow-up with
LOOP GAIN 1 | Valid range 20 to 5000 rad/sec__Valid range 20 to 8000 rad/sec Setting range 1 to 9999 rad/sec sec respect to the speed command.
« Set to increase the position
POSITION (MR-H-B (N)MR-J2-B) (MR-J2S-B, MR-J2M-B) w rad/ ) P
4 h h . 25 response with respect to load
LOOP GAIN 2 |Valid range 1 to 500 rad/sec Valid range 1 to 1000 rad/sec Setting range 1 to 9999 rad/sec sec disturbance
(MR'H'B (NYMR-J2-B) ) « Set when vibration is generated, for
VELOCITY Valid range 20 to 8000 rad/sec ~ Setting range 1 to 9999 rad/sec 5 rad/ ) . .
5 600 example in machines with a large
LOOP GAIN 2 |(MR-J2S-B, MR-J2M-B) sec backlash
Valid range 20 to 20000 rad/sec Setting range 1 to 99999 rad/sec )
VEL. ) ) +6 « Set the time constant for integral
6 |INTEGRAL Valid range 1 to 1000 ms Setting range 1 to 9999 ms 20 ms )
compensation.
COMPS.
0: Not used 4: 450
7 NOTCH 1:1125 5:375 0 z | Set the frequency for the notch
FILTER* 2:750 6:321 z filter.
3:562 7:281
FEED -
100% « Set the feed forward coefficient
8 |Forwarp |0 100% . 0 % o eed on
GAIN 0: Feed forward control is not executed. used in positioning control.
« Sets the quantity of droop pulses in
the deviation counter.
« The in-position signal is ON when
IN-POSITION 0.00001 to . 0.00001 to ;
9 [RANGE® 0.1t0 3276.7 pm 032767 inch 032767 degree 1to 32767 PLS 100 PLS th.e r.1umber of droop pulses is
within the set range.
1 < (in-position range) x
AP/AL-AM < 32767
MAGNETIC « Set the time delay between
10 0 to 1000ms 100 ms actuation of the electromagnetic
BRAKE OUT . .
brake and base disconnection.
MON. OUT. (MR-H-B (N)/MR-J-B) (MR-J2-B) (MR-J2S-B, MR-J2M-B)
11 |MODE 0: VEL. (¥) 0: VEL. (¥) 0: VEL. (¥) 0 -
(MON. 1) 1: TRQ. (%) 1: TRQ. (%) 1: TRQ. (#)
2: VEL. (+) 2: VEL.(+) 2: VEL.(+)
3: TRQ. (+) 3: TRQ. (+) 3: TRQ. (+)
4: CUR CMD. OUT 4: CUR CMD. OUT 4: CUR CMD. OUT .
. hi
5: CMD FAT 5: CMD FAT 5: CMD FAT j:;lto eu':‘;r;'ttol:t';ei:fe;’tt?nias
12 MOEEOUT. 6: DEV. PULSE 1/1 6: DEV. PULSE 1/1 6: DEV. PULSE 1/1 1 9 p '
MOON 2 7: DEV. PULSE 1/4 7: DEV. PULSE 1/16 7: DEV. PULSE 1/16 B
( -2 8: DEV. PULSE 1/16 8: DEV. PULSE 1/64 8: DEV. PULSE 1/64
9: DEV. PULSE 1/32 9: DEV. PULSE 1/256 9: DEV. PULSE 1/256
10: DEV. PULSE 1/1024 10: DEV. PULSE 1/1024
11: Bus voltage
OPTIONAL 0: 2.25KkH | ' i « Set the "low noise" to improve the
13 [FUNCTION 1 3: 9i<Hz IZ\A(/n:ni ow-no:sz oriaera ion) 0 kHz | sound of the frequencies generated
(CARRIER)*® |3 9kHz (low-noise operation) from the motor.
OPTIONAL
14 FUNCTIONT 0: 2 LINES 0 — |+ Setthe type of encoder cable.
(ENCODER 1: 4 LINES
TYPE)
OPTIONAL . .
(EXT.EMRG  |1: NO-USE N fge d‘f,y stop signal (EMG) se
STOP SIG)*© not used".

*1: For MR-J2 (S)-B and MR-J2M-B, the default is "7.0". *6: For MR-J2S-B and MR-J2M-B, the default is "48".

*2: For MR-J2S-B and MR-J2M-B, the default is "35". +T Setting not possible for MR-J2S-B and MR-J2M-B.

+3. For MR-J2S-B and MR-J2M-B, the default is "117". 8. The display of the possible setting range differs according to the electronic gear value.
# For MR-J2S-B and MR-J2M-B, the default is "35". *: Cannot be set with MR-J2 (S)-B and MR-J2M-B.

*%: For MR-J2S-B and MR-J2M-B, the defaultis "817".  *'%: Cannot be set with MR-H-B (N).




[Adjustment parameters] Continued

Setting range Default
No. Item mm inch degree PULSE Initial val 5 Remarks
Setting range | Units | Setting range | Units | Setting range| Units | Setting range | Units nitial value | Units
OPTIONAL
16 FUNCTION 2 |0: NO 0 | To check the status without
(NON MOTOR |1: YES connecting a motor, set "YES".
SELECT)*®
OPTIONAL
FUNCTION 2 0: TIMING ARE AS FOLLOWS (NOT RELATED WITH MOTOR SPEED)
(MAGNETIC « SERVO OFF « Set the interlock timing for the
17 | BRAKE * ALARM 0 - electromagnetic brake interlock
INTERLOCK + EMG. STOP OFF (YES) signal.
TIMING)*g 1: ABOVE MENTIONED STATUS & ZERO SPEED
OPTIONAL
18 FUNCTION 2 |0: NO 0 ] Set "YES" to suppress vibration on
(VIBRATION 1: YES stopping.
CONTROL)*?
OPTIONAL
19 FUNCTION 2 |0: NO 0 ] To carry out test operation without
(MOTOR 1: YES rotating the motor, set "YES".
LOCK)
0: —40dB
20 ch);_?:*m, L ; :;3;8 0 dB |+ Setthe depth to decrease the gain.
3: -4dB
0:NO 8:562.5 16: 281.3 24:1875
1: 4500 9: 500 17:264.7 25:180
NOTCH 2:2250 10: 450 18: 250 26:173.1
21 FREQUE’:‘S,\iu j ﬁgg E gggl ;g igga ig iggz 0 Hz |+ Setthe frequency of notch filter.
5:900 13:346.2 21:2143 29: 155.2
6: 750 14:321.4 22:2045 30: 150
7:642.9 15: 300 23:195.7 31:145.2
* When set to "YES," a filter in th
LOW-PASS band of speed control gtaein 2 e
22 FILTER 0: YES 0 - setting value x 10
SELECTION 1:NO . . .
410, 411 2mx (1+ Non-applicable inertia
setting value is automatically set.)
ADAPTIVE 0:NO « Set"YES" for section that always
VIBRATION . detects machine resonance
23 1: YES 0 - N
CONTROL 2: HOLD frequency and generates filter
#1011 corresponding to the resonance.
ADAPTIVE
VIBRATION 0: NORMAL « Set the sensitivity at which the
24 | CONTROL 0 - X .
SENSITIVITY 1: HIGH SENSITIVITY machine resonance is detected.
%10, 411
*: Cannot be set with MR-J2 (S)-B and MR-J2M-B.
+10. Cannot be set with MR-H-B (N).
+!1: Cannot be set with MR-J2-B.
[Option]
Setting range Default
No. Item mm inch degree PULSE Initial val 5 Remarks
Setting range | Units | Setting range | Units | Setting range| Units | Setting range | Units nitial value | Units
1 g:;é’élg o 1 to 65535 r/min 1000 — |+ Measure the clamp speed.




[Extended servo parameters]

Setting range Default
No. Item mm inch degree PULSE ", 5 Remarks
- " - " - - - - Initial value | Units
Setting range | Units | Setting range | Units | Setting range| Units | Setting range | Units
1 |MON.OUT. 1 (MR-H-B(N) MR-J2(S)-B, MR-J2M-B o mv | Set the offset value for monitor
OFFSET —9999 to 9999 mv —999 to 999 mv output 1.
» |MON.OUT.2 (MR-H-B(N) MR-J2(S)-B, MR-J2M-B o mv | Set the offset value for monitor
OFFSET —9999 to 9999 mv —999 to 999 mv output 2.
BEF. ALRM.  [0-1.77
DATA SELECT [1:3:55
$ |(samPLING |27 17 0 ms
" 114,
TIM SEL.) 2284
BEF. ALRM.  [0: VEL. (%)
DATA SELECT |1: TRQ. (¥)
4 (DATA SEL. 2:VEL. (+) 0 ~ |+ Setthe analogue data output when
1t 3: TRQ. (+) an alarm occurs.
4: CUR CMD. OUT
BEF. ALRM 55 CMD FAT
6: DEV. PULSE 1/1
DATA SELECT |
5 (DATA SEL 7: DEV. PULSE 1/4 1 -
2yl ' 8: DEV. PULSE 1/16
) 9: DEV. PULSE 1/32
10: DEV. PULSE 1/64
6 |zERO SPEED |00 10000 rimin 10000 | rimin |* Setthe speed at which the motor
speed is judged to be "0".
« Set the value at which an
EX. ERROR . .
7 | ALARM L%VEL 110 1000 kPLS 8.0 kPLS | excessive droop pulses alarm is
output.
CLOSED PLG.
8 TURN
. ZERO STD. Refer to the Full Closed Control Reference Manual (IB-67316).
PLG
OPTIONAL
0: INVALID -
10 FPLf ’\l':(I:DT IcOT’\IRSL 1: CAN_CHG,_BY_DROOP_WHEN_POS. CTRL 0 N th? Cﬁ”d't.w"s for PI-PID
P " |2: VEL, AMP, CTRL control changing.
CHG.)
OPTIONAL
11 FUNCTION5 {0: JAPANESE 0 _ |+ setthe display format for the
(SERVC{ READ [1: ENGLISH parameter unit.
LANG)*
Ell:iilﬁGE « Set the amount of position droop at
12 POSITION 0to 50000 PLS 0 PLS the change to PI-PID control when
DROOP position control is executed.
TORQUE « Set to expand the torque control
13 |COMPS. . —19 to 9979 0 - range up to the speed limit value in
FACTOR* torque control.
VELOCITY « Set the differential compensation
14 1 —
DIFF. COMPS 0101000 980 value for the actual speed loop.
OPTIONAL 0: 9600 b
FUNCTION-6 | " 7 ps « Set the serial communication baud
COMMUNI- : 19200 bps .
15 |( : 0 bps | ratein case when the set-up
CATION BAUD |2 38400 bps i
>3 3: 57600 bps software is used.
RATE)* : p
OPTIONAL
FUNCTION-6 . )
(COMMUNI- . * Set YES for_ selection of
16 | CATION 0: NO 0 _ communication response delay
RESPONSE |1 YES time when the set-up software is
DELAY TIME used.
#2413
OPTIONAL
FUNCTION 6 Setth f detector output
17 |PETECTOR  |0: OUTPUT PULSE 0 B el © t¥pet ?r r:ecnfr;"ﬁip“ﬁ |
PULSE 1: DIVIDING RATIO pulse output Irom communicatio
OUTPUT connector (CN3).
SETTING)*>
DETECTOR Set the detector pul tput from
18 OUTPU‘IZ' 3 0to 65535 PLS 4000 PLS et the el_e;: or pulse output fro
PULSE*™* servo amplifier.
19 | MOTOR GEAR
MACHINE
20 GEAR
CLOSED PLG.
2L [puLses+?
RUN-AWAY Refer to the Full Closed Control Reference Manual (IB-67316).
22 |DETECTION
FUNCTION-1
RUN-AWAY
23 | DETECTION
FUNCTION-2

+1: cannot be set with MR-J2 (S)-B and MR-J2M-B.

*2: Cannot be set with MR-H-B (N).
+3: Cannot be set with MR-J2-B.




4.2.5 Zero point return data

The data to be set is shown below.

Setting range Default
No. Item mm inch degree PULSE ", Remarks
" - " " " " - - Initial value
Setting range | Units | Setting range | Units | Setting range| Units | Setting range | Units
« Sets the direction for zero point return.
0: REVERSE (CW) ; ) e
M hi hi
A |DIRECTION 1: FORWARD (CCW) 0 oves |.n the des.lgnated direction when
zero point return is started.
« Sets the zero point return method.
) « The near-zero point dog method or count
0: Near-zero point dog method ;
1: Count method method is recommended for a servo
B |METHOD : 0 amplifier which does not support absolute
2: Data set method 1 i
data, and the data set method is
3: Data set method 2 . .
recommended for a servo amplifier which
supports absolute data.
= 5 5 -
—2147483648 |*10 ~| —214748364 x10 x10 —214748364 « Sets the present value of the zero point
C |ADDRESS 83648 8364810 . 0 to 35999999 83648 PLS 0 P . P
10 2147483647 | um 2147483647 inch degree | to0 2147483647 after zero point return.
0.01to mm/ 0.01to inch/ 0.001 to degree/ PLS/ ]
D PEED B ; . 1tol 1 « Sets the speed for zero point return.
S 600000000 | min | 600000.000 | min | 2147483647 | min | 1101000000 |~ P P
« Sets the creep speed (low speed
E CREEP 0.01to mm/ 0.001 to inch/ 0.001 to degree/ 1 t0 1000000 PLS/ 1 immediately before stopping after
SPEED 6000000.00 min 600000.000 min | 2147483.647 min s deceleration from zero point return speed)
after the near-zero point dog.
« Sets the movement amount after the near-
E MOVEMENT Oto Oto inch Oto degree Oto PLS 0 zero point dog for the count method.
AFTER DOG 214748364.7 um 21474.83647 21474.83647 9 2147483647 « Set greater than the deceleration distance
at the zero point return speed.
« Sets the parameter block to use for zero
G |P.B.NO. 1to 64 1

point return (see Section 4.2.7).

* Zero point return is executed with the following servo program example.

Examples

Servo program No.1

The zero point return axis is axis 1

<K 1>

ZERO
Axis 1

Zero point
return speed

— Near-point dog method

Zero point
return direction
e

t
Start Near-point ;| TEnd
point % I point
L L ‘
| Zero speed

Moves to the next zero point after the near-
point dog turns OFF.

— Count method

Zero point

return speed Zero point

return direction
—>

Creep speed

Start year-point i 1 End
i ' dog ! 1 point
point o 2z Z
U L L
| . Zero speed
I
Count

Moves to the next zero point after the
count.

— Data set m

ethod 1

The stopped position
is the zero point.

Near-point dog is not required.

— Data set method 2

The actual motor
position is the zero
point.

Near-point dog is not required.
(Suitable for stopper type)




4.2.6 JOG operation data

The data to be set is shown below.

Setting range Default

No. Item mm inch degree PULSE " . Remarks
" " - " - " - - Initial value | Units
Setting range | Units [ Setting range | Units | Setting range [ Units | Setting range | Units
« Sets the max. speed during JOG
operation.
PEED .01 .001 inch . » The JOG d limit val
A JOG S 0.01to mm/ 0.001 to |ng / 0.001 to degree/ 1 t0 1000000 PLS/ 20000 PLS/ e speed limi vau¢
LIMIT 6000000.00 min 600000.000 min | 2147483.647 min s s becomes the JOG operation speed
if the JOG operation speed is set
greater than JOG speed limit value.
« Sets the parameter block number
B |P.B.NO.

1to64 1

- used for JOG operation.
(See section 4.2.7.)




4.2.7 Parameter block

The parameter block is used to determine the acceleration time, deceleration time and
torque limit value, etc., used for zero point return operation, JOG operation and
positioning with the servo program.
The parameter blocks are No. 1 to No. 16.
The data to be set is shown below.

Setting range Default
No. Item mm inch degree PULSE . . Remarks
- - - Initial value | Units
Setting range [ Units | Setting range | Units | Setting range | Units | Setting range | Units
« Set the units for compensation
control.

1 CONTROL 0 _ 1 _ 2 _ 3 _ 3 _|* Canalso be used as the units for

UNIT the command speed and allowable
error range for circular interpolation
set in the servo program.

« Sets the maximum speed for

SPEED positioning/zero point return.

0.01to mm/ 0.001 to inch/ 0.001 to degree/ PLS/ PLS/ |« If the positioning speed or zero

2 SESTRICTION 6000000.00 min 600000.000 min | 2147483.647 min 1 t0 1000000 s 200000 S point Feturn speidpsetting exceeds
the speed limit value, control is
executed at the speed limit value.

« Set the time taken to reach the

3 /;I(EJ(I:\JE‘II:IIIZ:/IRI’EA 1to 65535ms 1000 ms spe_ed limit value from the start of
motion.

DECELERA- « Set the time taken to stop from the

4 | Tion TIME 110 65535ms 1000 ™S | speed limit value. i

« Set the time taken to stop from the

5 ?::A%RT STOP 1to 65535ms 1000 ms speed limit value when a rapid stop
is executed.

« Setthe S curve ration for S pattern
processing.

6 |sRraTIO 0 to 100% 0 w |° When the S curve rat.io is 0%,
trapezoidal acceleration/
deceleration processing is
executed.

7 II?/IT‘ISEJE 10 500% 300 w |° Set the torque limit value in the
Servo program.

. A « Set the deceleration processing

8 STOP 0: Decelerat!on stop executed based on the dec_eleratlon time o 0 _ when external signals (STOP, FLS

METHOD 1: Deceleration stop executed based on the rapid stop deceleration time ; ’ '
RLS) are input.

CIRCULAR « Set the permissible range for the

9 |ERROR 0 to 10000.0 pm 0 to 1.00000 inch | 0to 1.00000 | degree | O to 100000 PLS 100 PLS locus of the arc and the set end

RANGE point coordinates.

! Not used for virtual mode. (Invalid)

POINT

(1) Parameter blocks are designated in the zero point return data, JOG operation data, or servo program.
(2) The various parameter block data can be changed in the servo program

\%

— Acceleration time, deceleration time, sudden stop time

As shown below the speed limit value is used as the base. If the positioning command speed is lower than
the speed limit value, the actual acceleration time or actual deceleration time will be shorter than the

commanded time.
d_Speed limit value

\

N Positioning speed

Actual acceleration time

Command acceleration time

t
Actual deceleration time

When the positioning command speed is faster than the speed limit value, the axis will move at the speed
limit value speed.

Command deceleration time




4.2.8 Limit switch output function

This function is used to output the ON/OFF signal corresponding to the range of watch
data set for each output device.
It is possible to set the output device for a maximum of 32 points.

(1) The limit switch output function serves to output the ON to the output device while
the value of watch data is located within the ON output area set by (ON Value)
and (OFF Value).

To execute the limit switch output function, it is necessary to set each data using
the peripheral device.

Received | Refresh

No. Item Setting range Remarks
cycle cycle
1 |Output device Bit devices (X, Y, M, L, B) - Operation
cycle
Motion control data
/Word devices (D, W, #, absolute address) Operation
2 | Watch data (16-bit integer type/32-bit integer type/64-bit floating cycle
decimal point type)
ON ON Value |Word devices (D, W, #)/Constants (K, H) Op:rggon -
3 |area OFF (0] gration
setting Word devices (D, W, #)/Constants (K, H) P -
Value cycle
Output permit/ Bit devices (X, Y, M, L, B, F, special-M) Operation ON Pem?'t.
4| prohibit bit /None (Default) cycle B OFF : Prohibit
p Y None: Permit all the time
. ) . . None: Not output forcibly
5 | Forced output bit Bit devices (X, Y, M, L, B, F, special-M) Operation _ all the time
/None (Default) cycle

(OFF status)

(2) When the multiple watch data, ON area, output permit/prohibit bit and forced
output bit are set to the same output device, the logical sum of output result is
output in accordance with each setting.

|
M9074 { ON
N ing of rohibit/permit bit and for: utput bit
Output device 1 ‘h‘Lh‘L‘h
OFF Value o
ON area setting
ON Value
|Watch data value |
Setting of output prohibit/permit bit and forced output bit
H 4 Y Y Y
Output device ‘L IR
Output OFF Control of output in accordance| OUIPULON | Output OFF
with ON Value and OFF Value | (forced output)
Permit/prohibit bit
Output OFF Control of output in accordance Output OFF
with ON Value and OFF Value
Forced output bit \

Output ON
(forced output)



4.3 Positioning control device

The Q motion CPU is provided with positioning control devices for positioning

information.
The explanations of the devices in sections 4.3.1 to 4.3.5 are only for the Q172
specifications.
(Device) (For Q172) (Details for Q172)

Each axis status M2400 to M2559

Each axis command signal M3200 to M3359

Virtual servomotor axis status M4000 to M4159

Synchronous encoder axis status M4640 to M4671

. - Refer to section 4.3.1.
Virtual servomotor axis command

signal

M4800 to M4939

Synchronous encoder axis command
M5440 to M5471

signal

Internal relay M2000 to M2319 Refer to section 4.3.2.
Data register DO to D1315 Refer to section 4.3.3.
Special relay M9073 to M9079 Refer to section 4.3.4.
Special registers D75210 D799 Refer to section 4.3.5.

D9180 to D9199




4.3.1 Status/command signals M2400 to M5471 (For Q172)

The Q172CPU(N) has 8192 internal relay and latch relay points M/LO to M/L8191. Of
these points, M2400 to M3359 are used to exchange data for each axis. The signal

name and input/output No. for each axis is determined as shown below.

(1) List of M2400 to M3359
(In the virtual mode, the output module is the target instead of the drive module.)

Device

Axis 1

AXis 2

Axis 3

Axis 4

AXis 5

AXxis 6

AXxis 7

Axis 8

Signal name

Applicable mode

Real

Virtual

Axis status

M2400

M2420

M2440

M2460

M2480

M2500

M2520

M2540

Positioning start completed

M2401

M2421

M2441

M2461

M2481

M2501

M2521

M2541

Positioning completed

M2402

M2422

M2442

M2462

M2482

M2502

M2522

M2542

In-position

M2403

M2423

M2443

M2463

M2483

M2503

M2523

M2543

Command in-position

M2404

M2424

M2444

M2464

M2484

M2504

M2524

M2544

Speed control in progress

M2405

M2425

M2445

M2465

M2485

M2505

M2525

M2545

Speed/position switching latch

M2406

M2426

M2446

M2466

M2486

M2506

M2526

M2546

Zero pass

M2407

M2427

M2447

M2467

M2487

M2507

M2527

M2547

Error detection

M2408

M2428

M2448

M2468

M2488

M2508

M2528

M2548

Servo error detection

M2409

M2429

M2449

M2469

M2489

M2509

M2529

M2549

Zero point return request

M2410

M2430

M2450

M2470

M2490

M2510

M2530

M2550

Zero point return completed

M2411

M2431

M2451

M2471

M2491

M2511

M2531

M2551

External signal FLS (Upper limit switch)

M2412

M2432

M2452

M2472

M2492

M2512

M2532

M2552

External signal RLS (Lower limit switch)

M2413

M2433

M2453

M2473

M2493

M2513

M2533

M2553

External signal (STOP)

M2414

M2434

M2454

M2474

M2494

M2514

M2534

M2554

External signal DOG/CHANGE

M2415

M2435

M2455

M2475

M2495

M2515

M2535

M2555

Servo ON/OFF

M2416

M2436

M2456

M2476

M2496

M2516

M2536

M2556

Torque control in progress

O1010[O10]O[O|1O[O[O|10]O010[O10]0

O[O|O]O]O|O]|O]O|O|O|O]!

M2417

M2437

M2457

M2477

M2497

M2517

M2537

M2557

Unusable

M2418

M2438

M2458

M2478

M2498

M2518

M2538

M2558

Virtual mode continuous operation
disabled warning signal

@)

M2419

M2439

M2459

M2479

M2499

M2519

M2539

M2559

M code output in progress

Axis command signal

M3200

M3220

M3240

M3260

M3280

M3300

M3320

M3340

Stop command

M3201

M3221

M3241

M3261

M3281

M3301

M3321

M3341

Sudden stop command

M3202

M3222

M3242

M3262

M3282

M3302

M3322

M3342

Forward JOG start

M3203

M3223

M3243

M3263

M3283

M3303

M3323

M3343

Reverse JOG start

M3204

M3224

M3244

M3264

M3284

M3304

M3324

M3344

End signal OFF command

M3205

M3225

M3245

M3265

M3285

M3305

M3325

M3345

Speed/position changeover enabled

O1010[010|01O0] O

M3206

M3226

M3246

M3266

M3286

M3306

M3326

M3346

Unusable

M3207

M3227

M3247

M3267

M3287

M3307

M3327

M3347

Error reset

M3208

M3228

M3248

M3268

M3288

M3308

M3328

M3348

Servo error reset

M3209

M3229

M3249

M3269

M3289

M3309

M3329

M3349

External STOP input valid/invalid when
starting

O 10O

M3210

M3230

M3250

M3270

M3290

M3310

M3330

M3350

M3211

M3231

M3251

M3271

M3291

M3311

M3331

M3351

Unusable

M3212

M3232

M3252

M3272

M3292

M3312

M3332

M3352

Current value update request command

M3213

M3233

M3253

M3273

M3293

M3313

M3333

M3353

Address clutch reference setting

M3214

M3234

M3254

M3274

M3294

M3314

M3334

M3354

Cam reference position setting

M3215

M3235

M3255

M3275

M3295

M3315

M3335

M3355

Servo OFF

M3216

M3236

M3256

M3276

M3296

M3316

M3336

M3356

M3217

M3237

M3257

M3277

M3297

M3317

M3337

M3357

M3218

M3238

M3258

M3278

M3298

M3318

M3338

M3358

Unusable

M3219

M3239

M3259

M3279

M3299

M3319

M3339

M3359

FIN signal

Note)

If servo OFF is turned ON to release the servo lock for each axis, the servo

ON/OFF state will turn OFF and a confirmation can be made.




(2) List of M4000 to M5471
(In the virtual mode, the output module is the target instead of the drive module.)

Device
Synchronous encoder Virtual servomotor
:_/ EZZ/ F;/ ':Z 255/ EZ/ FI;/ FI;Z/ Axis 1 | Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
M4000 | M4020 | M4040 | M4060 | m4080 | ma4100 | m4a120 | m4140
M4001 | M4021 | M4041 | M4061 | mM4081 | M4101 | M4121 | M4141
M4002 | M4022 | M4042 | M4062 | M4082 | M4102 | M4122 | M4142
M4003 | M4023 | M4043 | M4063 | M4083 | M4103 | M4123 | M4143
M4004 | M4024 | M4044 | M4064 | M4084 | M4a104 | ma124 | w4144
M4005 | M4025 | M4045 | M4065 | M4085 | m4105 | M4a125 | M4145
ol | | | | | | | [|v4006 | M4026 | M4046 | M4066 | M4086 | M4106 | M4126 | M4146
g M4007 | M4027 | M4047 | M4067 | m4087 | ma107 | ma127 | wma4147
2 M4008 | M4028 | M4048 | M4068 | M4088 | M4108 | M4128 | M4148
< to to to to to to to to
M4018 | M4038 | M4058 | M4078 | M4098 | m4118 | M4138 | M4158
M4019 | M4039 | M4059 | M4079 | M4099 | M4119 | M4139 | M4159
M4640| M4644 [M4648| M4652 | M4656 | M4660 | M4664 | M4668 — — — — — — — —
M4641|M4645[M4649| M4653 | M4657 | M4661 | M4665 | M4669 — — — — — — — —
M4642 | M4646 [M4650| M4654 | M4658 | M4662 | M4666 | M4670 — — — — — — — —
M4643 | M4647 |M4651| M4655| M4659 | Ma663| M4667| Ma671 — — — — — — — —
M4800 | M4820 | M4840 | M4860 | M4880 | m4900 | M4920 | M4940
M4801 | M4821 | M4841 | M4861 | M4881 | M4901 | M4921 | M4941
M4802 | M4822 | mas42 | ma4se2 | ma4ss2 | m4a902 | M4922 | m4942
M4803 | M4823 | M4843 | M4863 | M4883 | m4903 | M4923 | M4943
M4804 | M4824 | M4844 | M4864 | mass4 | m4904 | ma924 | w4944
- M4805 | M4825 | M4845 | M4865 | M4885 | m4905 | M4925 | M4945
=4 M4806 | M4826 | M4846 | M4866 | M4886 | m4906 | M4a926 | M4946
20 1 ] ||| w4807 | m4827 | m4847 | M4867 | M4a887 | M4907 | M4927 | M4947
§ M4808 | M4828 | M4848 | M4868 | M4888 | m4908 | M4928 | M4948
£ M4809 | M4829 | M4849 | M4869 | M4889 | M4909 | M4929 | M4949
S M4810 | M4830 | M4850 | M4870 | M4890 | M4910 | M4930 | M4950
E: to to to to to to to to
M4818 | M4838 | M4858 | M4878 | M4898 | m4918 | M4938 | Mm4958
M4819 | M4839 | m4859 | M4879 | M4899 | m4919 | M4939 | Mm4959
M5440| M5444 |M5448| M5452 | M5456 | M5460 | M5464 | M5468 — — — — — — — —
M5441 | M5445 [M5449| M5453 | M5457 | M5461 | M5465 | M5469 — — — — — — — —
M5442 | M5446 [M5450| M5454 | M5458 | M5462 | M5466 | M5470 — — — — — — — —
M5443|M5447 [M5451| M5455 | M5459 | M5463 | M5467 | M5471 — — — — — — — —




Signal name

Applicable mode

Real

Virtual

Positioning start completed

Positioning completed

Unusable

Command in-position

Speed control in progress

Unusable

Error detection

Unusable

M code output in progress

Error detection

External signal TREN detection

Virtual mode continuous operation disabled

warning signal

Unusable

Stop command

Sudden stop command

Forward JOG start

Reverse JOG start

End signal OFF command

Unusable

Error reset

Unusable

External STOP input valid/invalid when

starting

Unusable

FIN signal

Error reset

Unusable

P1to P8

Elto E8

External signal TERN :

Increment synchronization encoder connected to the Q173PX
manual pulse generator input I/F.

Absolute synchronous encoder connected to the Q172EX
serial synchronization encoder.

Detection signal that turns ON when signal is input in Q173PX
tracking I/F.



4.3.2 Internal relays M2000 to M2319 (For Q172)

The Q172CPU(N) has 8192 internal relay and latch relay points M/LO to M/L8191.
Of these points, M2000 to M2319 are used for positioning control with applications
determined as shown below.

. . Applicable mode
Device No. Signal name Real | Virtual
M2000 PLC READY O O

M2001 Axis 1 start accept flag
M2002 Axis 2 start accept flag
M2003 Axis 3 start accept flag
M2004 Axis 4 start accept flag
M2005 Axis 5 start accept flag © ©
M2006 | Axis 6 start accept flag
M2007 | Axis 7 start accept flag
M2008 Axis 8 start accept flag
M2009

to Unusable - -
M2033
M2034 PC link communication error flag O O
M2035

to Unusable
M2038
M2039 SFC error detection flag O O
M2040 Speed changeover point designation flag O O
M2041 System setting error flag O O
M2042 All-axes servo ON command O O
M2043 Real/virtual mode changeover request - O
M2044 Real/virtual mode changeover status — O
M2045 Real/virtual mode changeover error - O
M2046 Synchronisation deviation error — O
M2047 Motion slot module error O @)
M2048 JOG simultaneous start command O O
M2049 All-axes servo ON accept flat O O
M2050 Start buffer full O O
M2051 Manual pulse generator 1 enable O O
M2052 Manual pulse generator 2 enable O O
M2053 Manual pulse generator 3 enable O O
M2054 Operation cycle over flag O O
M2055

to Unusable
M2060
M2061 Axis 1 speed change flag
M2062 Axis 2 speed change flag
M2063 Axis 3 speed change flag
M2064 Axis 4 speed change flag
M2065 Axis 5 speed change flag O O
M2066 Axis 6 speed change flag
M2067 Axis 7 speed change flag
M2068 Axis 8 speed change flag
M2069

to Unusable - -
M2100




. . Applicable mode
Device No. Signal name Real | Virtual
M2101 1-axis synchronous encoder current value change flag - O
M2102 2-axis synchronous encoder current value change flag - O
M2103 3-axis synchronous encoder current value change flag - O
M2104 4-axis synchronous encoder current value change flag - O
M2105 5-axis synchronous encoder current value change flag - O
M2106 6-axis synchronous encoder current value change flag - O
M2107 7-axis synchronous encoder current value change flag - O
M2108 8-axis synchronous encoder current value change flag - O

M2109

to Unusable - -
M2127
M2128 1-axis automatic deceleration flag O O
M2129 2-axis automatic deceleration flag O O
M2130 3-axis automatic deceleration flag O O
M2131 4-axis automatic deceleration flag O O
M2132 5-axis automatic deceleration flag @) @)
M2133 6-axis automatic deceleration flag O O
M2134 7-axis automatic deceleration flag O O
M2135 8-axis automatic deceleration flag O O
M2136

to Unusable - -
M2159
M2160 Output module Main shaft side clutch status — O
M2161 axis 1 Auxiliary input side clutch status - O
M2162 Output module Main shaft side clutch status — O
M2163 axis 2 Auxiliary input side clutch status - O
M2164 Output module Main shatft side clutch status - O
M2165 axis 3 Auxiliary input side clutch status - O
M2166 Output module Main shatft side clutch status — O
M2167 axis 4 Auxiliary input side clutch status — O
M2168 Output module Main shaft side clutch status — O
M2169 axis 5 Auxiliary input side clutch status - O
M2170 Output module Main shaft side clutch status — O
M2171 axis 6 Auxiliary input side clutch status - O
M2172 Output module Main shaft side clutch status — O
M2173 axis 7 Auxiliary input side clutch status - O
M2174 Output module Main shaft side clutch status - O
M2175 axis 8 Auxiliary input side clutch status - O
M2176

to Unusable - -
M2239
M2240 1-axis speed change [0] accept flag O O
M2241 2-axis speed change [0] accept flag O O
M2242 3-axis speed change [0] accept flag O O
M2243 4-axis speed change [0] accept flag O O
M2244 5-axis speed change [0] accept flag O O
M2245 6-axis speed change [0] accept flag O O
M2246 7-axis speed change [0] accept flag O O
M2247 8-axis speed change [0] accept flag O O
M2248

to Unusable - -
M2319




4.3.3 Dataregisters DO to D1315 (For Q172)

The Q172CPU(N) has 8192 data register points DO to D8191.
Of these points, the 1316 points DO to D1315 are used for positioning control with
applications determined as shown below.

Device
Synchronous encoder Virtual servomotor

P1/E1 | P2/E2 | P3/E3 | P4/E4 | PS/ES | P6/E6 [ P7/E7 | PB/EB] AxXis 1 AXis 2 AXis 3 AXis 4 Axis5 | Axis6 | Axis7 | Axis8
DO D20 D40 D60 D80 D100 D120 D140

D1 D21 D41 D61 D81 D101 D121 D141

D2 D22 D42 D62 D82 D102 D122 D142

D3 D23 D43 D63 D883 D103 D123 D143

D4 D24 D44 D64 D84 D104 D124 D144

D5 D25 D45 D65 D85 D105 D125 D145

D6 D26 D46 D66 D86 D106 D126 D146

D7 D27 D47 D67 D87 D107 D127 D147

D8 D28 D48 D68 D88 D108 D128 D148

D9 D29 D49 D69 D89 D109 D129 D149

D10 D30 D50 D70 D90 D110 D130 D150

D11 D31 D51 D71 D91 D111 D131 D151

D12 D32 D52 D72 D92 D112 D132 D152

D13 D33 D53 D73 D93 D113 D133 D153

D14 D34 D54 D74 D94 D114 D134 D154

D15 D35 D55 D75 D95 D115 D135 D155

D16 D36 D56 D76 D96 D116 D136 D156

D17 D37 D57 D77 D97 D117 D137 D157

- - - - - - - - D18 D38 D58 D78 D98 D118 D138 D158
D19 D39 D59 D79 D99 D119 D139 D159

D640 D642 D644 D646 D648 D650 D652 D654

D641 D643 D645 D647 D649 D651 D653 D655

D704

D705

D706

D707

D708

D709

D710to D713

D714, D715

D716, D717

D718, D719

D720 D721 D722 D723 D724 D725 D726 D727

(Continued on page 4-22)



Applicable mode

Signal name .
Real Virtual

Current feed value/Roller peripheral speed

Actual current value

Deviation counter

Minor error code

Major error code

Servo error code

Movement amount for repeat zero point return

O
[

Movement amount after proximity dog ON

Execution program number

M code

Torque limit value

O 1O

Data set pointer for uniform speed control

O O] o

Movement amount change register

Actual current value when STOP is input

JOG speed setting

PLC READY flag request

Speed changeover point designation flag request

All-axis servo ON command request

Reallvirtual mode changeover request (SV22)

OPPOPIP]O | O
O] O

Simultaneous JOG start command request

Unusable

Simultaneous JOG start axis setting

Register to set axis No. to be controlled by manual
pulse generator 1

Register to set axis No. to be controlled by manual
pulse generator 2

Register to set axis No. to be controlled by manual
pulse generator 3

O 10 [O O |O
O 10 [O |]O |O

1 pulse input magnification setting for manual pulse
generator

P1to P8: Increment synchronisation encoder connected to the Q173PX manual
pulse generator input I/F.

Elto E8: Absolute synchronous encoder connected to the Q172EX serial
synchronisation encoder.



(Continued from page 4-20)

Device
Synchronous encoder Virtual servomotor
P1/E1 | P2/E2 | P3/E3 | P4/EA | PS/ES | P6/E6 | P7/E7 | P8/ES| Axis 1 | Axis 2 Axis 3 Axis 4 Axis5 | Axis6 | Axis7 | Axis8
D800 D810 D820 D830 D840 D850 D860 D870
D801 D811 D821 D831 D841 D851 D861 D871
D1120|D1130|D1140|D1150{D1160|D1170|D1180|D1190
D1121|p1131|D1141|p1151|D1161|D1171|D1181 D101 T B B B B B B B
D1122|D1132|D1142|D1152D1162[D1172|D1182|D1192|] D802 D812 D822 D832 D842 D852 D862 D872
D1123|D1133|D1143|D1153[D1163[D1173|D1183|D1193] D803 D813 D823 D833 D843 D853 D863 D873
D804 D814 D824 D834 D844 D854 D864 D874
D805 D815 D825 D835 D845 D855 D865 D875
D1126|D1136|D1146|D1156(D1166(D1176|D1186|D1196] D806 D816 D826 D836 D846 D856 D866 D876
D1127|D1137|D1147|D1157|D1167[D1177|D1187|D1197|] D807 D817 D827 D837 D847 D857 D867 D877
D808 D818 D828 D838 D848 D858 D868 D878
D809 D819 D829 D839 D849 D859 D869 D879
D1241 D1251 D1261 D1271 D1281 D1291 D1301 D1311
- - - - - - - - D1242 D1252 D1262 D1272 D1282 D1292 D1302 D1312
D1243 D1253 D1263 D1273 D1283 D1293 D1303 D1313
D1244 D1254 D1264 D1274 D1284 D1294 D1304 D1314
D1245 D1255 D1265 D1275 D1285 D1295 D1305 D1315




Applicable mode

Signal name .
Real Virtual

Current feed value -

Current value —

Minor error code —

OO O

Major error code -

Unusable — —

Unusable - _

Current value after main shaft differential gears -

O] O

Error search output axis check No. —

Unusable - —

Execution cam No.

Execution stroke amount

Current value within one cam shaft rotation

P1to P8: Increment synchronization encoder connected to the Q173PX manual
pulse generator input I/F.

E1lto E8: Absolute synchronous encoder connected to the Q172EX serial
synchronisation encoder.



4.3.4 Special relays M9073 to M9079, M9104, M9105

The Q172CPU(N) has 256 special relay points M9000 to M9255.
Of these points, the nine points M9073 to M9079, M9104 and M9105 are used for
positioning control with applications determined as shown below.

. . Applicable mode
Device No. Signal name -
Real Virtual
M9073 PCPU WDT error flag
M9074 PCPU READY completion flag
M9075 Test mode flag
M9076 Emergency stop input flag
M9077 Manual pulse generator axis setting error flag O O
M9078 Test mode request error flag
M9079 Servo program setting error flag
M9104 Servo parameter read request flag
M9105 Servo parameter read flag

4.3.5 Special registers D752 to D799, D9017, D9019, D9104, D9180 to D9199 (For Q172)

The Q172CPU(N) has 256 special register points D9000 to D9255.
Of these points, the 71 points D752 to D799, D9017, D9019, D9104 and D9180 to
D9199 are used for positioning control with applications determined as shown below.

. . Applicable mode
Device No. Signal name -
Real Virtual

D752 Manual pulse generator (P1) smoothing magnification setting area

D753 Manual pulse generator (P2) smoothing magnification setting area

D754 Manual pulse generator (P3) smoothing magnification setting area

D755 Manual pulse generator 1 permit flag set request

D756 Manual pulse generator 2 permit flag set request O O

D757 Manual pulse generator 3 permit flag set request

D758 Unusable

D759 PCPU READY flag status

(0: OFF/1: ON)
D760 to D791 | Unusable - -
D792 to D799 | Servo amplifier type O QO

D9017 Current main cycle O @)

D9019 Maximum main cycle O O

D9104 Servo parameter read request axis No. O O
D9180 to D9181 [ Unusable - -
D9182 to D9183 [ Test mode request error O O

D9184 Motion CPU WDT error factor O O
D9185 to D9187 [ Manual pulse generator axis setting error @) O

D9188 Motion operation cycle O O

D9189 Error program number O @)

D9190 Servo program setting error output O O
D9191 to D9192 | Servo amplifier mounting information O O
D9193 to D9195 | Unusable — -

D9196 PC link communication error O @)

D9197 Motion setting operation cycle O @)
D9198 to D9199 | Unusable — —




POINT |

Handling of registers (D704 to D708, D755 to D757)

Since the bit devices shown below cannot be turned ON/OFF for each bit from the Q-PLC CPU, each bit
device is turned ON when the least significant bit is changed from "0" to "1", and is turned off when it is
changed from "1" to "0".

The DDRD and DDWR commands are used to send the request from the Q-PLC CPU.

It is possible to turn ON/OFF the bit devices directly with the motion SFC program

No. Functions Bit devices | Request registers
1 PLC READY flag M2000 D704
2 Speed changeover point designation flag M2040 D705
3 All-axis servo ON command M2042 D706
4 Real/virtual mode changeover request (SV22 only) M2043 D707
5 Simultaneous JOG start command M2048 D708
6 Manual pulse generator 1 enable flag M2051 D755
7 Manual pulse generator 2 enable flag M2052 D756
8 Manual pulse generator 3 enable flag M2053 D757




4.4 Motion SFC dedicated devices

The motion CPU (PCPU) dedicated devices include the motion registers (#0 to #8191)

and coast timer (FT).

These devices can be used in the operation control (F/FS) program or transition (G)

program.

It is not possible to directly access these devices from the PLC. When the devices are
used at the PLC side, therefore, substitute them for PLC devices before accessing.

4.4.1 Motion registers (#0 to #8191)

Motion devices

Item

Q173CPU(N)/Q172CPU(N)

Number of points 8192 points (#0 to #8191)

Data size 16 bits/point
Latched except for SFC dedicated devices.
Motion register (#) Latch (Cleared at all points due to latch clear
operation.)
Applicable task Normal , event , NMI
Access READ/WRITE is executable at all ranges.

(1) List of motion registers
These motion registers are common to all OSs.

Device No.

Division of application

Remarks

#0
to

User devices
(8,000 points)

Cleared by latch clear.

#8000
to

SFC dedicated devices
(66 points)

Cleared only when the power supply is
turned ON and when the operation is reset
using the key.

#8066
to
#8191

Servo monitor devices
(126 points)

Not cleared.

POINT

Note that the motion register (#) cannot be set to be used as an indirect
designation device for the mechanism program.




(2) SFC dedicated devices (#8000 to #8191)
The SFC dedicated devices are shown below.
It indicates the refresh cycle for device of which signal direction is "Status", and
the retrieval cycle for device of which signal direction is "Command".

Device ) Signal direction Received
Signal name Refresh cycle
No. Status Command cycle
7th oldest error information
#8000 . .
(oldest error information)
#8008 | 6th oldest error information
#8016 | 5th oldest error information SFC h
t
#8024 | 4th oldest error information . erroriis c_)ry O - When an error occurs -
- - (8 times) (64 points)
#8032 | 3rd oldest error information
#8040 | 2nd oldest error information
#8048 | Last error information
#8056 | Newest error information
. » When amplifier power
#8064 | Axis 1 amplifier type supply is turned ON
#8065 | Axis 1 motor current
#8066 . 3.55ms
Axis 1 motor speed
#8067
. " When amplifier power
#8068 | Axis 2 amplifier type supply is turned ON
#8069 | Axis 2 motor current
#8070 . 3.55ms
Axis 2 motor speed
#8071
. . When amplifier power
#8072 | Axis 3 amplifier type supply is turned ON
#8073 | Axis 3 motor current
#8074 . 3.55ms
Axis 3 motor speed
#8075
. - When amplifier power
#8076 | Axis 4 amplifier type supply is turned ON
#8077 | Axis 4 motor current
#8078 . 3.55ms
Axis 4 motor speed
#8079
) o O - When amplifier power -
#8080 | Axis 5 amplifier type supply is turned ON
#8081 | Axis 5 motor current
#8082 . 3.55ms
Axis 5 motor speed
#8083
. - When amplifier power
#8084 | Axis 6 amplifier type supply is turned ON
#8085 | Axis 6 motor current
#8086 . 3.55ms
Axis 6 motor speed
#8087
. . When amplifier power
#8088 | Axis 7 amplifier type supply is turned ON
#8089 | Axis 7 motor current
#8090 ) 3.55ms
Axis 7 motor speed
#8091
. . When amplifier power
#8092 | Axis 8 amplifier type supply is turned ON
#8093 | Axis 8 motor current
#8094 . 3.55ms
Axis 8 motor speed
#8095




(3) SFCerror history device
The error information for up to eight past errors after turning ON the CPU power
supply is stored as a history. The error information of #8056 to #8063 contains
newest error.
The error during SFC control, and conventional errors such as minor error, major
error, servo error, servo program error, mode select error, etc., are all integrated
in the history.
When an error occurs, the "SFC error detection signal M2039" is set at the same
time.
The error information is as shown below.

. Contents
No. | Signal name - .
Error in SFC control Conventional error
+0 Erroneous SFC |0 to 255 : Erroneous SFC program No. 1
program No. -1 : Not related to SFC program
3 : Minor/major error
(output module in real mode/virtual mode (SV22 only))
4 : Minor/major error (virtual servomotor shaft) (SV22 only))
5 : Minor/major error (synchronous encoder shaft) (SV22
1 : Incase of FIFS only))
2 :Incaseof G y
. 6 : Servomotor
1 | Error type —1: In case of SFC drawing
) 7 : Servo program error
—2: In case of K or others (in case of other than
) 8 : Mode select error (SV22 only)
FIFS, G, SFC drawing) )
9 : Manual pulse generator shaft setting error
10: Test mode request error
11: PCPWDT error
12: Personal computer link communication error
0to 4095 : Servo program No. when error type is "3 (In real
010 4095 : F/FS, G, K program No.
mode)", "4" or "7"
Error program | 0to 255 : GSUB program No. ) ) . .
2 ) -1 : Other cases (including zero point return in un-start,
No. -1 : Not concerned with F/FS, G, K,
GSUB JOG, manual pulse generator, test mode servo start
and start at servo diagnosis)
010 8191 : F/FS or block No. (line No.) of
program when the error type is "1" or
Error block No. "2"
3 SFC list line 010 8188 : SFC list line No. when the error type |1to 32 : Axis No. concerned when the error type is "3" to "6"
No./ is "-2" -1 : Other cases
axis No. -1 : When the error type is "-1", or when
the error type is "1" or "2" and is not
concerned with block
« Conventional error code (below 16000) when the error type is
"3"to "6"
« Error code stored in D9190 when the error type is "7"
. « Error code stored in D9193 (A273UH-S3), D9195 (A172SH)
4 | Error code 16000 and following )
when the error type is "8"
« -1 when the error type is "9" or "10"
« Error code stored in D9184 when the error type is "11"
« Error code stored in D9196 when the error type is "12"
Year/
5
Error | month
6 occur- | Day/ | Set the time data (D9025, D9025, D9027) of PLC.
rence | hour [(BCD code, Year: Lower 2 digits of Christian era)
. time | Minute/

second




(4) SFC error detection signal (M2039)

(Refresh cycle: operation cycle)

The SFC error detection signal (M2039) is turned ON when any errors detected
by the motion CPU are generated.

When an error occurs, it is set to the error device in accordance with the following
procedure.

(&) The error code is set to each axis or error device.
(b) The error detection signal of each axis or error device is turned ON.

(c) The error is set to the "SFC error history device (#8000 to #8063)" shown
above.

(d) The SFC error detection signal (M2039) is turned ON.

For user program, read the error history when the "SFC error detection signal
(M2039)" is turned on to reset the "SFC error detection signal (M2039)".

The "SFC error detection signal (M2039)" is turned ON when an error occurs
newly thereafter.

POINT

« Even if the "SFC (Error detection signal (M2039)" is reset, the "SFC error history

* Set the clock data and clock data read request (M9028) using the user program.

device (#8000 to #8063)" will not be reset (0 clear).
The error history is controlled continuously all the time after turning ON the power

supply.

4.4.2 Coast timer (FT)

Coast timer (FT)

Motion device Item Q172CPU(N)/Q173CPU(N)
Number of points 1 point (FT)
Data size 32 bits/point (—2147483648 to 2147483647)
No latch
Latch Cleared to "0" when the power supply is turned

ON or when the reset key is pressed.

Applicable task Normal , event , NMI

Access Only reading is executable.
888us timer

Timer specifications | (The current value (FT) is incremented by 1 every
888us.)




—
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Chapter 5 SFC Program

This chapter describes the configuration and each element of the SFC program.

5.1 SFC program configuration

The SFC program consists of a combination of START, step, transition, and END, etc.,
as shown below.

Operation
start Program name |« « » « «SSTART: Indicates the start of the program.
- i - | Step (operation control step): Executes the
Positioning Jesi ; ; SET Y0=X0+X10
h « « « » Jd€SIgnated operation control program while the ,,.. v
preparation FO system is active. D100=W0+W100
Positioning pre- Transition (shift): Indicates the conditions for
bletion check. GO |* ==+ shifting control to the succeeding step. seest  YO+MIOO
i, | Step (motion control step): Executes the ABS-1
EXG%”“Q” of KO « « « « Lesignated servo program while the systemis . ,..}{ Axis 1, D100
post '1”'“9 active. Speed 10000
Positioning . . . .
completion . ... Transition (WAIT): Shows the condition to shift . X0
check the control to the succeeding step.
v

‘Operation end ‘ [ END j. « « « fEND: Shows the end of program.

The running SFC program operates as follows.
(1) The step (FO) is activated, and the designated operation is executed at step (FO)
(positioning preparation). The step in active state is called "Active step".

(2) Whether the conditions designated by transition (GO) are established (or whether
it is ready to start the positioning program) is checked.
When the conditions are established, the active step (FO0) is inactivated, and the
succeeding step (KO0) is activated (start of servo program KO).

(3) At transition (G1), whether the operation at step (K0) is completed (completion of
servo program KO positioning) is checked. When the positioning is completed
(conditions established), the control is shifted to the succeeding step.

(4) The control is executed by shifting the active step as shown in the above items (1)
to (3), and ended when END is input.

POINT

The number of steps that can be an active step simultaneously is 256 or less (total
in all SFC programs).




5.2 List of SFC symbols

The parts that can be a constituent element of SFC program are shown below. The
SFC program expresses the operation sequence and shift control by connecting such
parts with oriented line.

Division Designation (co dgi?;Z?Lyte) List expression Function
« Indicates the start of program with the program name.
« Designates the program name when the subroutine is
START Program name
called.
(0) * START is limited to one per program.
Program -
start/end « Indicates the end of program.
 Returns to the calling source program when a subroutine
END END is called.
®) « The multiple ENDS can be set in one program, but it is not
absolutely necessary.
« Starts the servo program Kn (KO to K4095).
Motion control CALL Kn
step
(8)
1-time » Executes the operation control program Fn (FO to F4095)
execution type CALL Fn once.
operation
control step (8)
Scan » Executes the operation control program FSn (FSO to
execution type FS4095) repeatedly until the succeeding shift conditions
operation P FSn CALLFSn are established.
control step (8)

* When WAIT follows GSUB, the "subroutine" is called and
the control is shifted to the designated program. When the
END is executed, the control is returned to the calling
source program.

Step Subroutine GSUB program | * When a command other than WAIT follows GSUB, the
call/start step name "subroutine" is started. The designated program is started
8) causing the control to be shifted to the succeeding (lower)
program. The start source program and start destination
program are executed at the same time, and the start
destination program is stopped when the END is executed.

« Interrupts and ends the designated program that is
running. When a stopped program is restarted, it restarts
from the initial point (start step).

« When the designated program is in "Subroutine call", the
execution of the subroutine program is interrupted.

Clear step CLR program * When the designated program is located after "Subroutine
name start", the execution of the subroutine program is not
(8) interrupted.

* When the "subroutine called" is cleared, the execution of
the designated subroutine is interrupted, and the calling
source program is resumed to shift the operation to the
succeeding step.

POINT
It is possible to set the comment to each symbol such as step, transition, etc. within SFC diagram.
* Program start/end : It is unable to set the comment.
* Stepl/transition : Display of 80 single-byte (40 double-byte) characters, 20 characters x 4 lines
» Jump/pointer : Display of 64 single-byte (32 double-byte) characters, 16 characters x 4 lines




Division

Designation

Symbol
(code size: byte)

List expression

Function

Transition

SHIFT
(shifting to
advance
reading)

Gn

®)

SFT Gn

« If the last step is a motion control step, the operation is
shifted to the succeeding step when the shifting conditions
Gn (GO to G4095) are established without waiting for the
motion to end.

If the last step is an operation control step, the operation is
shifted to the succeeding step when the shifting conditions
are established after execution of operation.

If the last step is a subroutine call/start step, the operation is
shifted to the succeeding step when the shifting conditions
are established without waiting for the subroutine to end.

WAIT

Gn

®)

WAIT Gn

If the last step is a motion control step, the operation is
shifted to the succeeding step when the shifting conditions
Gn (GO to G4095) are established without waiting for the
motion to end.

If the last step is an operation control step, the operation is
shifted to the succeeding step when the shifting conditions
are established after execution of operation. (Same
operation as SHIFT)

If the last step is a subroutine call/start step, the operation is
shifted to the succeeding step when the shifting conditions
are established without waiting for the subroutine to end.

WAITON

WAITON
bit device

Prepares to start the succeeding motion control step, and
outputs the control command as soon as the designated
bit device is turned ON.

Be sure to set it together with motion control step in pairs
(2:2).

WAITOFF

WAITOFF
bit device

Prepares to start the succeeding motion control step, and
outputs the control command as soon as the designated
bit device is turned OFF.

Be sure to set it together with motion control step in pairs
(2:2).

SHIFT Y/N

(When the
conditions fail to
be established)

(When the 'Y
conditions are
established)

IFBm
IFT1
SFT Gn

JMP IFEm
IFT2
SFT Gn+?

JMP IFEm
IFEm

If the last step is a motion control step, the operation is
shifted to the succeeding step when the shifting conditions
Gn (GO to G4095) are established without waiting for the
motion to end. If the conditions are not established, shifts
to the step connected to the right.

If the last step is an operation control step, the operation is
shifted to the lower step when the shifting conditions are
established after execution of operation. If the conditions
are not established, shifts to the step connected to the
right.

If the last step is a subroutine call/start step, the operation is
shifted to the lower step when the shifting conditions are
established before the operation of subroutine is completed.
If the conditions are not established, shifts to the step
connected to the right.

WAIT Y/N

(When the
conditions fail to
be established)

(When the 'Y
conditions are
established)

IFBm
IFT1
WAIT Gn

JMP IFEm
IFT2
WAIT Gn+?

JMP IFEm
IFEm

If the last step is a motion control step, the operation is
shifted to the lower step when the shifting conditions Gn
(GO to G4095) are established after the operation of
motion is completed. If the conditions are not established,
shifts to the step connected to the right.

If the last step is an operation control step, the operation is
shifted to the lower step when the shifting conditions are
established after execution of operation. If the conditions
are not established, shifts to the step connected to the
right. (Same operation as SHIFT)

If the last step is a subroutine call/start step, the operation
is shifted to the lower step when the shifting conditions are
established after the operation of subroutine is completed.
If the conditions are not established, shifts to the step
connected to the right.

Jump

JUMP

(14)

JMP Pn

« Jumps to the designated pointer Pn (PO to P16383) within
the local program.

Pointer

POINTER

®)

Pn

« Indicates the jump destination pointer (label).

 The step, transition, branch point and connection point
can be set.

» PO to P16383 can be set in one program. The program
No. may be overlapped with another program No.




5.3 List of branch/connection diagrams

The following shows the branch/connection patterns used to designate the steps/
transitions within SFC diagram.

Designation
(code size: SFC symbol List expression Function
byte)
. - . » Sequentially executes steps and transitions
Series shifting Refer to the list 9 y . P
ding t connected in a series from the top.
corresponding fo » The steps and transitions may be arranged
symbol shown in SFC
(Each symbol diagram of section alternately.
size) 52 « When the transition is omitted, the shifting
o processing is executed unconditionally.
Selective CALL Kn * Executes the route for which shifting conditions
branch IFBm are established first after execution of step or
IFT1 transition just before the branch.
IFBmi iET1 | |IFT2 » The head of branch destination for selective
=T S SFT Gn branch is limited to transitions, and must be all
(Number of
branches + 2 | | | | CALL Fn SHIFT or WAIT.
x 10) I I : (When the SHIFT and WAIT co-exist, it becomes
IMP IFEm thg parallel branch.)
IET2 « Shifts to the connection point after execution of
] | | , processing for route branched by selective
Selective I I I I SFT Gn branch.
connection CALL Fn’ « Either step or transition may be used just before
\FE : and after connection.
(JIMP IFEm)
(8
IFEm
CALL Fn"
Parallel branch SET G » Executes the multiple routes (steps) connected in
(Number of PAB n series simultaneously.
° branches x 22 PABml | m « Either step or transition may be used at the head
g PATL| lPAaT2  |PATL U
S|+ Number of I I CALL F of parallel branch destination.
o | connections x [ i [ | n
§ 2+12) T =T S_FTG”
' » Waits for completion of execution at each route
JMP PAEmM .
Parallel PAT? branched by parallel branch, and shifts to the
connection —1 —_l CALL Fr' succeeding step after completion of execution for
! | ! | " all routes
SFT Gn" . ’ - .
. Either step or transition may be used just before
PAEmM ) and after connection.
JMP PAEmM . L
p A(Em ) * When the step just before connection is an FS
" step, the scan is executed even if the system is
CALL Fn .. .
(8) . waiting. The scan is not executed after
completion of waiting.
. <Normal jump> |<Jump (connection)> (1) Normal jump
Jump (shift) « Shifts the execution to the pointer Pn
CALL Fn designated within local program after
IMP Pn execution of last step or transition.

« Either step or transition may be used at jump
destination.

« Even when the jump is executed from FS
step to transition, the scan is executed while it
is under waiting for establishment of shifting
conditions for jump destination.

CALL Fr’ (2) Jump (connection)
'—I:I 4’_|:| Pn - "Jump (connection)" occurs when the jump is
CALL Kn executed to the other route within parallel
(Each symbol I:y:l I:y:l bra_nch after ggmpletlon of parallgl branch, in
size) which the waiting is executed at jump
destination.




5.4 SFC program name

Set the "SFC program name" for each SFC program No. O to No. 255.

The SFC program name is set within 16 single-byte characters (double-byte: 8
characters). Designate this SFC program name for the "subroutine call/start step
(GSUB)" and the "clear step (CLR)".

POINT

(1) The SFC program can be set to a random number between 0 and 255.

(2) "$ (single byte)" cannot be set as the first character of SFC program name.

() M\, e e N NS " (single byte) cannot be set in the
SFC program name.




5.5 Steps
5.5.1 Motion control step

Start the servo program Kn.

| | <Description example> k1g

I-\BID-J.
A8 1 2000
Sgeed 10000
Designation range: [K0 to K4095

(1) Description of operation
(8) The start accept flag for the axis designated in the designated servo program
Kn (n = 0 to 4095) is turned ON.
(b) The designated servo program Kn (n = 0 to 4095) is started.

—

Shift condition established

Start accept flag

(M200n) VT /

(2) Error
In the following case, an error will occur and execution of the SFC program will
stop.
(&) When the designated servo program Kn does not exist.

(3) Precautions

(&) To change the current value within the SFC program, designate the CHGA
command using the servo program and call it at the motion control step.

(b) Even if the major or minor error occurs at or during the start of the servo
program, causing the servo program to be stopped due to error, the SFC
program will executed continuously. If the SFC program must be stopped
when an error occurs, input the error detection conditions at the transition
(shifting condition).




5.5.2 Operation control step

Execute the operation control program Fn/FSn.

(1)

(2)

()

F5 | | <Description example>

S ('Srge%z XO0+NI0

D0l = pidep1
'

Designation range: FO to F4095/FS0 to FS4095

Description of operation

(a) 1-time execution type operation control step Fn
The operation control program Fn (n = 0 to 4095) is executed once.

(b) Scan execution type operation control step FSn
The operation control program FSn (n = 0 to 4095) is executed repeatedly
until the succeeding shifting condition is established.

Error

In the following case, an error will occur and execution of the SFC program will
stop.

(&) When the designated operation control program Fn/FSn does not exist.

Precautions
(a) If the SFC program must be stopped when an error occurs, input the error
detection conditions at the transition (shifting condition).



5.5.3 Subroutine call/start step

Call/start the SFC program of designated program name.

(1)

(2)

()

| Program name |

Description of operation

(&) The designated SFC program is called and started.

(b) The control may differ depending on the type of transition connected after
the subroutine call/start step.

Subroutine call

Subroutine start

END END
In case of WAIT (subroutine call) In case of other than WAIT (subroutine start)

Error

In the following case, an error will occur and execution of the SFC program will

stop.

(&) When the designated SFC program does not exist in the called or started
subroutine.

(b) When the called/started SFC program has already been started in a calling/
starting subroutine.

() When the local program is called or started in a called or started subroutine.

Precautions

(&) The depth of nesting for subroutine call/start is not limited.

(b) For subroutine start, the start source SFC program is executed continuously
even if the start destination SFC program is stopped due to error.

() When the call destination SFC program is stopped due to error in case of
subroutine call, the execution of calling source SFC program is interrupted at
the error.



5.5.4 Clear step

Interrupt the execution of SFC program of designated program name.

CLR Program nam%

(1) Description of operation

(@)
(b)

(d)

The designated SFC program being executed is interrupted.

Even if the SFC program (designated for "Clear") is set to automatic start, it
will not start automatically after interruption.

When the designated program is calling the subroutine, the execution of
subroutine program called is also interrupted.

When "subroutine call" is set as shown on the left:

* When MAIN is cleared
Execution of both MAIN and SUB is interrupted.

* When the subroutine (SUB) is cleared
Execution of the subroutine (SUB) is interrupted to return to
MAIN if the subroutine (SUB) is being executed.

When the program is designated after a subroutine is started, execution of
the started subroutine program continues.

When "subroutine start" is set as shown on the left:
* When MAIN is cleared
Even if the subroutine (SUB) is being executed, execution of
‘ MAIN is interrupted. However, execution of the subroutine (SUB)
| continues.
* When the SUB is cleared
Execution of only SUB is interrupted if the subroutine (SUB) is
being executed.

(2) Error
An error occurs in the following case, in which the execution of SFC program is
interrupted.

(@)

When the SFC program designated at clear step does not exist.

(3) Precautions

(@)
(b)

When the SFC program designated at clear step has not been started, it will
not result in an error in particular, but is ignored.

Even if the execution of SFC program is stopped at the clear step, the output
is held.



5.6 Transition

Either a conditional expression or operation expression can be described for transition.
The operation expression described here is executed repeatedly until the shifting
condition is established.

(1) Description of operation
(&) Motion control step + Shift

» The operation is shifted to the succeeding step when
the shifting condition Gn is established without waiting
for the servo program Kn (started at the motion control
step) to end.

(b) Motion control step + WAIT

» The operation is shifted to the succeeding step when
the shifting condition Gn is established after the servo
program Kn (started at the motion control step) has
ended.

H H
>S5 )

WAITON/WAITOFF + Motion control step

BT eI » The operation is started as soon as the designated bit
device of WAITON/WAITOFF is turned ON/OFF.

(d) Combination with operation control step

» The SHIFT and WAIT operate in the same manner.
Operation is shifted to the succeeding step when the
shifting condition is established after operation control
program Fn is executed.

(2) Precautions

(a) Always set transition together with motion control step in a pair. If the step
after the WAITON/WAITOFF is not a motion control step, execution of the
SFC program will be interrupted when an error is detected.

(b) When a major or minor error occurs at the start of the servo program
designated at the motion control step, thereby resulting in start failure, the
SFC program is executed continuously, and shifted to the succeeding step. If
the SFC program must be stopped when an error occurs, input the error
detection conditions at the transition (shifting condition).



5.7 Jump/pointer

(1)

L)

Jump Pointer

Description of operation

(& "JUMP" functions to jump to the designated pointer Pn within local program.
(b) The pointer can be set to a step, transition, branch point or connection point.
(c) Pointer Pn can be set between PO and P1683 in each program.

(2) Precautions

(&) JUMP cannot be set to exit a parallel branch - parallel connection. (Improper
example 1 shown below)

(b) JUMP cannot be set from a parallel branch - parallel connection to a parallel
branch - parallel connection. (Improper example 2 shown below)

(c) A setting that continues the label and jump cannot be set. (Improper example
3 shown below)

[Improper example D [Improper example 2) Elmproper example ?a

5.8 END

(1)

(2)

| %
=) = )

Description of operation

(&) The program is ended.

(b) When the subroutine is called, the program is returned to the calling source
SFC program.

Precautions

(&) Multiple ENDs can be set in one program.

(b) END cannot be set between a parallel branch - parallel connection.

(c) The output is held even when the SFC program is completed with END.

5-11



5.9 Branch/connection

5.9.1 Parallel shifting

The execution is shifted to the step or transition connected in series.

(1) To start a servo program or subroutine, and shift to the succeeding step
before the operation is completed
Set the transition to SHIFT.
In this case, it is possible to omit the transition (shift).
When the transition is omitted, shifting is executed unconditionally.

K1 The servo program K1 is started.

l The operation is shifted to the succeeding step when
Gl the condition set for transition G1 is established
I without waiting for the servo program K1 to end.

K2 The servo program K2 is started.

(2) To start the servo program or subroutine and advance to the succeeding
step after completion of operation
Set the transition to WAIT.

K1 The servo program K1 is started.

The operation is shifted to the succeeding step when the axis

started by servo program K1 is stopped (start accept flag: OFF)
and the condition designated by transition G1 is established.

K2 The servo program K2 is started.

5-12



5.9.2 Selective branch/connection

(1) Selective branch
The conditions for multiple transitions (connected in parallel) are judged to
execute only the route for which conditions are established first.
The transition is limited to SHIFT or WAIT.
Example: WAIT

K1 The servo program K1 is started.
I
The conditions for transition
G255 | (G1 to G255) are judged after
,,,,,,,,,, the start axis is stopped (start
accept flag: OFF) to shift to
K2 K3 K4 G255 the established route.

Maximum number of selective branches = 255

POINT

(1) The transition conditions are not always judged from left sequentially.

(2) Selective connection
A selective connection is made to connect to one route after selective branching
and processing of each route. It is also possible to set so that the route is not
connected.

IFB1

|

\—@ Jump shifting (normal jump)

END Program END

1l

IFE1

5-13



5.9.3 Parallel branch/parallel connection

(1) Parallel branch
Multiple steps, connected in parallel, are executed at the same time. Either step
or transition may be used at the head of parallel branch destination.

WAIT GO
I I I | )
K2 K3 F1 F10 The steps from K2 to F10, cc_)r_mected in parallel,
are executed when the conditions set for
ffffffffff transition GO are established after operation of
last step, and executed thereafter for each route
e up to the parallel connection point.
le N
I gl

Maximum number of selective branches = 255

POINT

"SHIFT" or "WAIT" can be set for the transition just before parallel branch, but
"WAITON" and "WAITOFF" cannot be set.

(2) Parallel connection
Always connect with a parallel connection when using parallel branching.
Jumping to another branch route can be set between the parallel branch — parallel
connection. In this case, the jump destination will be a parallel connection point in
the middle (connection jump).
A jump that exits the parallel branch — parallel connection cannot be set.

PAB1 I T < Parallel branch point
K2 K4 F10
Jump (connection)
ON M100 Gl1
[
K3 F1
| Waits until the conditions set by transition
ON M100 G12 G3 are established and the start of servo
I program K4 is completed after the servo
: program K3 is stopped.
- F12 The operation is shifted to the succeeding
(next) step after completion of waiting.
K100
PAE1L | <+— Parallel connection point
K5




5.10 Y/N transition

Use the "SHIFT Y/N transition", "WAIT Y/N transition" when the route needs to be

branched according to the establishment of the shift conditions.

established)

(When the (When the
conditions fail to conditions fail to

be established) be established)
—— 1
N N
(When thel Y (When thel Y

conditions are conditions are

established)

SHIFT Y/N transition WAIT Y/N transition

(1) Description of operation

(@)

(b)

(©

Gn are established,

The operation is shifted to the lower step when the shifting conditions set by
and to the step connected from right when the shifting

conditions are not established.

The difference between "SHIFT Y/N" and "WAIT Y/N" is the same as that

between "SHIFT" and "WAIT".

This allows the following selective branch program to be described easily.

<Conventional description>

* The GO program and G1 program are limited only when
the affirmation/negation of conditional expression is
different.

(Example 1) (Example 2)
[G 0] [G 1] [G 0] [G 1]
MO MO D0!=K100 D0==K100

IFB1

<Current description>

« Set the GO program shown in the above (Example 1) and
(Example 2).

« The converted SFC program list code is the same as the
conventional description. (Only the SFC diagram
expression differs.)

Consequently, the program in which the part of "Automatic
search — Conditional expression of vacant G-No." is
logically negated, is created automatically, causing two G-
programs to be occupied.

IFB1




(2) Precautions
(&) To connect to just before "SHIFT Y/N" or "WAIT Y/N", insert it between
"connection — branch".

* It is not possible to connect directly « Insert "connection - branch" in-
to "SHIFT Y/N" or "WAIT Y/N". between.

X Eiogj
]




5.11 Task operation

The timing to execute the SFC program can be set once for each program with the
program parameter. The task is roughly classified into three types as shown in the
following table.

Task type Contents
Normal task Execution at motion main cycle (dead time)
Event task 1. Execution at constant cycle (0.8ms, 1.7ms, 3.5ms, 7.1ms, 14.2ms)

2. Execution when input set for event task, of external interrupt (16 points
of QI60), is turned ON
3. Execution only by interrupt from PLC

NMI task Execution when input set for NMI task, of external interrupt (16 points of
(Non-Maskable | QI60), is turned ON
Interrupt)

(1) Normal task
The SFC program is executed at main cycle (dead time) of the Q motion CPU
process.

POINT

(1) Setthe SFC program (including motion control step) to "Normal task".

(2) Execution of normal task is interrupted while the event task/NMI task is being
executed.
Note that when using a normal task, an event task prohibit command (DI) can
be described in the operation control step. Thus, interruption of the event task
can be prohibited in the section enclosed by the event task prohibit command
(DI) and event task permit command (EI).




(2) Event task

The event task is used to execute the SFC program when an event occurs.

The event includes the following:

(&) Constant cycle
The SFC program is executed periodically at a cycle of 0.8ms, 1.7ms, 3.5ms,
7.1ms or 14.2ms.

(b) External interrupt (16 points of 10 to 115)
The SFC program is executed when the QI16 (16-point interrupt unit
mounted in motion slot) input set to the event task turns ON.

() PLC interrupt
The SFC program is executed when the command is executed by the
sequence program for another units Q-PLC CPU.

POINT

(1) Itis possible to set the multiple events in one SFC program. However, multiple
constant cycles cannot be set.
(2) The motion control step cannot be executed during an event task.

(3) NMI task
The SFC program is executed when the external interrupt (16 points of QI60)
input set for the NMI task turns ON.

POINT

(1) The NMI task has the highest priority in normal task/event task/NMI task.
(2) Even if the event task prohibit (DI) is executed by the normal task, the NMI
task interrupt is not masked, but is executed.

(4) Execution status example
The following shows an SFC program execution example when the SFC program
is executed by multiple tasks.

« 3.5ms | NMI interrupt NMI interrupt

NMI task execution program

3.5ms event task execution program i:l I:' [I |:| D D
] OCaod

I
Normal task execution program \ |

I

|

When there is a program to be executed by the NMI task, a program to be
executed by the 3.5ms constant cycle event task and a program to be executed
by the normal task, each task is executed as shown below.

(&) 3.5ms constant cycle event task is executed every 3.5ms

(b) NMI task is executed at highest priority when the NMI interrupt is input

() Normal task is executed during dead time



5.12 SFC parameters

The SFC parameters include "task parameters" used to control the tasks (normal task,
event task, NMI task) and "program parameters" set for each SFC program.

5.12.1 Task parameters

No. Item Setting range Initial value Remarks
Number of These parameters are retrieved at the
1 |continuous Normal task 1to 30 3 rising edge of the PLC READY signal
shift lines (M2000). Then control is executed.
Set either "Event task" or Turn the PLC READY signal (M2000)
2 | Interrupt setting "NMI task" for external Event task OFF before setting or changing those
interrupt input (10 to 115). parameters.

5.12.2 Program parameters

The following parameters are set for each SFC program.

No. ltem Setting range Initial value Remarks
Non- These parameters
Start-up . . ) execution of | are retrieved at the
1 . Execution/non-execution of automatic start ) -
setting automatic | rising edge of the
start PLC READY signal
- (M2000). Then control
* When the event task is set, set the event to be is executed.
validated. Turn the PLC READY
Be sure to set one of following (1 to 3). signal (M2000) OFF
1. Constant cycle before setting or
0.8ms, 1.7ms, 3.5ms, 7.1ms or 14.2ms or none changing those
2. External interrupt (selection from the events set parameters.
for event task)
Event task It is possible to set the multiple events from 10 to
115.
5 Execution 3. PLC interrupt Normal task
task
It is possible to set the multiple events for 1 to 3
shown above.
The same event may be shared by multiple SFC
programs.
* When the NMI task is set, set the interrupt to be
validated.
NMI task 1. External interrupt (select from the events set for
event task)
It is possible to set the multiple events from 10 to
115.
Number of continuous 11010 . e
3 Shift lines * Set the number of continuous shift lines set for the 1
program set in the event task or NHI task.
End/continue
4 | END operation * Set the operation mode of END step for the END
program set in the event task or NMI task.




5.13 SFC program start method

The SFC program is executed while the PLC READY M2000 signal is ON.
The SFC program can be started by the following three methods.

(1) Automatic start

(2) Start from SFC program

(3) Start from PLC

The start method is set for each SFC program using the program parameter.

(1) Automatic start
The SFC program is started automatically when the PLC READY M2000 is turned
ON.

(2) Start from SFC program
The SFC program is started when the subroutine is called or the start step is
executed within the SFC program.

(3) Start from PLC
The SFC program is started when the SFCS command is executed within the
sequence program.

5.14 SFC program end method

The SFC program is ended in the following three methods:

(1) End program by executing END set within SFC program.

(2) End SFC program by turning PLC READY signal M2000 OFF.
(3) End with clear step.

POINT

(1) Multiple ENDs can be set within one SFC program.
(2) The SFC program will end even if "Automatic Start" is set.




Chapter 6 SV22 Servo Programs
6.1 Servo program

The servo program is used to designate the type of positioning control and the
positioning data required for carrying out positioning control. The servo program
configuration and designation methods are explained in this section.

With the SV13 and SV22, the servomotor is controlled with this servo program.
However, the servo commands that can be used are listed in the "List of servo
' commands". '

6.1.1 Servo program configuration

One servo program is configured of the parts (1) to (3) shown below.

(1) Program NO. .....cccceeevieennee This number designates the start request in the
0 to 4095 sequence program. A random number between 0
and 4095 can be set.

(2) Servo command.................. This indicates the type of positioning control.

(3) Positioning data.................. This is data required to execute the servo
commands. The data required for execution is
determined or each servo command.

T Program No.
<K1l> —f—
ABS-2 T mmmmmmmommomopmoooomoooooooooooooooooooo Servo instruction
_______________________________________________ -
AXIS 1, 20000.0 (um) :
AXIS 2, 20000.0 (um) l, ——————— Positioning data
! Data other than the axis No. can be
SYN. SPEED 5000.00 (mm/min) ! indirectly designated with a word
DWELL 100 (ms) ! device (D, W).
M CODE 3 !
SRATIO 100 (%) : P.B. indicates the parameter block

(Operated at block 1 unless it is
set.)

(4) Servo program area
1) The servo program area is used to store the servo program created with a
peripheral device. The memory in the positioning CPU is large enough to
store 14334 steps (14K steps), and is backed up by the SRAM battery.
(This is not the sequence program storage internal memory.)



6.1.2 List of servo commands

The commands listed below are available, but the usage validity differs according to
the CPU OS.

Positioning data

Common settings Circular/helical Parameter block

Positioning Instruction

control symbol Processing details

Number of steps
Deceleration processing

on STOP input
for circular interpolation

Axis

Address/Travel value
Command speed
Torque limit value
Auxiliary point
Radius

Center point

Number of pitches
Control unit

Sudden stop
deceleration time
Allowable error range

[> JParameter block No.
> | Speed limit value

> [Acceleration time

> [ Deceleration time

> [Torque limit value
> ]S curveratio

> | Dwell time
> M code

ABS-1 Absp]utg 1-axis 4
positioning
Incremental 1-axis
positioning

Absolute 2-axis linear

ABS-2 . : 5
interpolation

!ncremen.tal 2-axis liner slalolololala
interpolation

|
|
|
|
>
>
|

1)
1)
1)

1-axis

IS
>
o)
o)
o)
>
~
>
|

|

|

|

|
>
>
~
>
~
>
>
>

|
>

INC-1

>
O
O
O
>
>
I

I

I

I

I
>
>
>
>
>
>
>
|
>

2-axis
INC-2

ABS-3 Absolute _B-aX|s linear 71 A

interpolation

INC-3 Incremental $-axisfinear | 7 | Al oo o|alal-|=-|-|-]|-|alalalalalalal-|a
interpolation

ABS-4 Absolute 4-axis linear s|lalolololalal==|=|=|=|AalAalalalalalal-=]~A

interpolation
INC-4 Incremental 4-axisinear | g | | o oo |alal-|=-|-|-|-|alalalalalalal-|a
interpolation
Absolute circular
interpolation by auxiliary 7(AafOoOjlOlOlAlA]l-1Ol-|-|-|2alalalalalalal-1a
point designation
Incremental circular
interpolation by auxiliary 7|1AalOlOlOlAalAal-lOl-|-|-|Aalalalalalalial-1a
point designation
Absolute circular inter-
polation by radius desig- 6lAalOoOjlOolOlAala]l--1O|-|-|alalalalalalal-1a
nation, within CW180°
Absolute circular interpola-
tion by radius designation, | 6
CW180° and greater
Absolute circular interpola-
tion by radius designation,| 6 | A | O O O | A | A -] -
within CCW180°

Absolute circular interpola-
tion by radius designation,| 6 | A | O O O A A -] -1O|-|-|2|a]lalalala]lal-|a
CCW180° and greater
Incremental circular inter-
polation by radius desig- s|lAajlOoOlOolOolAalal - -1Ol-|-|Aalalalalaltalial-|1a
nation, within CW180°
Incremental circular inter-
polationbyradiusdesigna{ 6 | A | O O O |[Aa|Aa ]l - -1O|-|-|2a]la|lalalalala]l-|a
tion, CW180° and greater
Incremental circular inter-
polatonbyradiusdesignal 6 | A | O[O O | A A - -1O|-|-|Aa|Aa|la|lalalalal-|a
tion, within CCW180°
Incremental circular inter-
polatonbyradiusdesigna-| 6 | A | O O O (A |lAal - -1O|-|-|2a]lAalalalalala]l-|a
tion, CCW180° and greater
Absolute circular
interpolation by center 7afOojlOl1O ALl -]-|-
point designation, CW
Absolute circular
interpolation by center 71AalOlOoOlOolAalAl---1O|-|Aalalalalaltalial-|1a
point designation, CCW
Incremental circular
interpolation by center 7lafOojlOlOlAalAa]l--|-1O|-|alalalalalalal-12
point designation, CW
Incremental circular
interpolation by center 2N AN ON RON RO RVANN BVAN BE IR
point designation, CCW

Linear control

3-axis

4-axis

Aucxiliary ABS

point
designation

INC

ABS

>
>
>
|

|

|

|
>
>
>
>
>
>
>
|
>

ABS

~
Q

ABS

Radius ABS

designation

INC

INC

Circular interpolation control

INC

INC

O

ABS

Center ABS
point
designation

INC

|
>
>
>
>
>

I
>

ONICNICISBIPDICISBIVIND

INC

LI Operates as one block if not set O: Item that must be set

/A ltem set as necessary
: Item that cannot be set
: Possible

*

<Number of steps>
The number of steps in each command is the value when the O mark items are set.
The step is decremented by one each time a /A mark item is set.

6-2



Others

Repeat condition

Program No.

Cancel

Start

Speed change

SV13
for transfer assembly

Sv22
for automatic machine

Real mode

SV22
for automatic machine

Virtual mode

O
O

e}
Q

O mark: Usable
x mark: Not usable




Positioning data
Common settings Circular/helical Parameter block
8 j=2] <
2 £ o8
Positioning Instruction ”g S | g g@
. . zZ T I I @ g g
control symbol Processing details g 5 >3 2 % ] g g g 2 E = %
S [ o € IS | == = asg|loc g
Els 3| % |3 z|El=|2|5|sleg 2|z 25 El o
Z| s [~ = El 2 s|s|S|E|l2|2[6S El25|es &
@ al|l 5| E = 2 ol | 2| E[S| 8|28 =853 &
£ Sle|2|8|s|8|s|lz|d|E|sg|2|lEleg 3(2leg &
sleo|ls|E|l2|8|lT|=x|c|E|E|lE|a]|lS|ol|lasd T|law|d®° 3
I < kel 5] = 5 ] o1 @ S 5} | © O |50 6|0 cl=x5| ©
o |l <|[<]Oo|a|S|Fl<]x]OofZz2]O0]ln|l<]|]ofnog] F]|og<L n
& |1axs FEED-1 [L®sfixed-dimension |, ol o folo|alal- “l=1-1-lalalalalalal-|a
2 feed start
o] . 2 axis linear interpolation
Ea - P O | ¢ ) — — — — — —
£33 2 axis FEED-2 Fixed-dimension feed start 5| A]C O |c Al A ANlA A AAAA A
e}
19 : 3 axis linear interpolation N
x - C /\ — — — — — \ —
T 3 axis FEED-3 Fixed-dimension feed start 7 AlTOLTO 1O A A ANl A AT AA]A | A A
_ |Forward Speed control y ol _ I O A R _
§ 2 |rotation VF Forward rotation start S A9 -|¢ o Alaa)ala) e s
3 S [Reverse Speed |
&8 peed control ~1T 1ol 2 A I N R B A -
rotation VR Reverse rotation start 3 A]0 - A alaagala)a)s
— |Forward Speed control 11 N ol _ I D A R _
?'3 S [rotation VVF Forward rotation start s A19f- o Alala)ala)a]e
& € [Reverse Speed control 11
(2=} ~lo| - -l =1=1-= A A _
© |rotation VVR Reverse rotation start 3¢ - o alaa)ala)a)s
Forward Speed/position
° - VPF changeover control 4 [AaJOjOlOlAlAlA]l=-|=--|-|2a]lAa]|lAalalalala]-
< £ |rotation :
S5 Forward rotation start
g > Reverse Speed/position
£9 - VPR changeover control 4l AajJOlOlOlAlAIA]l -] -|-|-|Ao|A]lA]lA]A]A]-]-
3 § [rotation R h
29 everse rotation start
58 Speed/position ]
G |Re-start [ VPSTART |changeover control 2 - 10| - - - - - - - - - - - - - - - - -
Restart
VSTART | Speed changeover tlal-|--1-|-1-|-1-1-|-lalalalalalala]-
control, start
Speed VEND Speed changeover 1 I U U R N A A A A A R R A A R A AR A A
changeover control, end
control Absolute designation of
’ C _|l-lolo| - === ==1=1=1=1=1=1-
(Max. 3 axis) VABS speed changeover point 4 AlA
VING Incremental designation of [, | _ | _ olol-lalal-l-l-l-l-1=-]=f=1=1=1=1-
speed changeover point ~
Position follow- PESTART Position follow-up control alalololololalalolololololalalalalalal-
up control start
CPSTARTY |1 &S constant speed slaflol-ol-|-|-|-|-1-|-|alalalalalala]-
control start
CPSTART2 |2 &is constant speed s|lafol-lol-|-|-|-|-1-|-|alalalalalalala
control start
Constant CPSTART3 3 axis constant speed slalo _lo _ _ _ _ _ _ _lalalalalalala _
speed control control start
CPSTART4 | 8is constant speed alalol-lol-|-|-|-|-|-|-|alalalalalal|al-
control start
CPEND Uniform speed control end| 1 - - - N AN e - - - - - - - - - - - - -
FOR-TIMES
For repetition of "
uniform control, | £og.on  |RePetition range head ol === =l=1=l=1=1=/=1=1=]=1=/=1=1=1=1-
speed setting
changeover
and uniform FOR-OFF
speed control NEXT Repetition range end 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
setting
Simultaneous Simultaneous start
start START (Max. 3 program) SN e e e e e e e e e e e e e el e el e e
Zero point ZERO Zero point return start 71-101---1-1-'-1-1-1-1-1-1-1-1-1-1-1-
return
High-speed osc High-speed oscillation s|lajlololol-12a]l-1-1-1-1-1-1-1-1-1-12]-]-
oscillation
A
O Operates as one block if not set O: Item that must be set

A\ Item set as necessary
—: Item that cannot be set
* : Possible



Others
@
g SVv22 Sv22
< SV13 for automatic machine | for automatic machine
S ? for transfer assembly
X Q .
T|le & Real mode Virtual mode
ol Z2
ol e £
gl s|a| 8
Q o
g 8|5l
x|la|lOo|a
N U I *
-{-{-1-1* O O O
_ I I *
_ 111 *
D O X
1 -1-1= *
_ N I *
O e o)
N U I *
N U I *
N IO IO (N 0 0 X
) 0 C
- -1-1-1%* @] O O
-{-1-1-1* ) O C
_l1-1-1= *
) @) C
_ N I *
---1-1* @) @) )
—l=1=1=1 = O O O
ol-1-1-1- 0 0 C
0
—|c N I
) @)
X

O mark: Usable
x mark: Not usable

<Number of steps>

The number of steps in each command is the value when the O mark items are set. The step is
decremented by one each time a A mark item is set.

<Torque limit value of common item>

For VPF/VPR commands, it is validated after changing to "Position control".

For VABS/VINC commands, it is validated after changing to "Speed control".

<START command>

It is unable to set the program No. indirectly.



Positioning data

Common settings Circular/helical Parameter block

Positioning Instruction

control symbol Processing details

Number of steps
Deceleration processing

on STOP input
for circular interpolation

Parameter block No.
Axis

Address/Travel value
Command speed
Dwell time

M code

Torque limit value
Auxiliary point
Radius

Center point

Number of pitches
Control unit

Speed limit value
Acceleration time
Deceleration time
Sudden stop
deceleration time
Torque limit value
Allowable error range
S curve ratio

Absolute helical interpola-
tion by auxiliary point 10
designation
Incremental helical
interpolation by auxiliary 0[A]10]10]10|A
point designation
Absolute helical interpola-
tion by radius designation,| 9 | A | O O O A A ] -] -]C
within CW180°
Absolute helical interpo-
lation by radius designa- g lajojojlOo|lala)l -] -
tion, CW180° and greater
Absolute helical interpo-
lation by radius designa- s |lajofjololalal-|-101|-
tion, within CCW180°
Absolute helical interpola-
tion by radius designation,| 9 | A | O | O
CCW180° and greater
Incremental helical inter-
polation by radius desig- g lajfOojOolOlAalAa]l - -1O|-10|Aa]lalalalalalal-1a
nation, within CW180°
Incremental helical interpo-
lation by radius designa- glalfojljOolOolala]l--1O0|-10lalalalalalalal-1a
tion, CW180° and greater
Incremental helical inter-
polation by radius desig- g |lAajJOoOjlOoflOolalalfl-|-
nation, within CCW180°
Incremental helical interpo-
lation by radius designa- g lajojololalal -1 -
tion, CCW180° and greater
Absolute helical interpola-
tion by center point wlajojololala)l-1-1-1¢C
designation, CW
Absolute helical
interpolation by center wlajojojoflalal-1-|-lojol1alaljalalalalal-|a
point designation, CCW
Incremental helical
interpolation by center wlajfolofjolalal-1-1-(O010|AalAalalalalalal-1Aa
point designation, CW
Incremental helical
interpolation by center wlajojojofalal-|-1-
point designation, CCW

>
>
>
|

O
|

>
>
>
>
>
>
>
>

Auiliary  |ABS

point
designation

>
|
|
|
>
>
>
>
>
>
>
|
>

INC

I
>
>
>
>
>
>
>
I
>

ABS

@]
|
>
>
>
>
>
>
>
|
>

ABS

>
>
>
>
>
>
I

>

ABS

O
>
>
|

|
0
I
O
>
>
>
>
>
>
>
I
>

Radius ABS

designation

INC

INC

Helical interpolation control

O
Q

|
>
>
>
>
>
>
>
|
>

INC

O

INC

>
>
>
>
>
>
>
I

>

ABS

Center ABS
point
designation

INC

e}
Q

CADCADINCA I DCTI D] ] 7y

INC

CPSTART |3D orthogonal Alo

3D orthogonal XYz interpolation CP start

interpolation

3D orthogonal

CPEND interpolation CP end

Servo CHGA Servolvirtual servo current 3 “lolo] - _ _ _ _ N _ _ _ _ _ _ N
value change

Encoder CHGA-B Encoder current value 3 -lolo
change

Current value change

Cam CHGA.c |C€am shaft current value sl =lolol=-=1=1-1-1-|=|=/=-|=|=1=1=-1=-1=-1]-]1-
change

LA~ Operates as one block if not set O: Item that must be set
A\ Item set as necessary
: ltem that cannot be set

*

: Possible

<Number of steps>

The number of steps in each command is the value when the O mark items are set.
The step is decremented by one each time a /A mark item is set.



Others

(&)
g Sv22 Sv22
s SV13 for automatic machine | for automatic machine
§ 3 for transfer assembly
3| & Real mode Virtual mode
z
S| &
HIEE
g| S| &|%
24 o O n
e) o 0
X X X
) 0 O
X X 0
X X 0

O mark: Usable
x mark: Not usable




6.1.3 Linear control

‘ 1 to 4-axis control with ABS-1 to ABS-4 (absolute method) ‘

(1) Using the zero point as a reference, positioning control is carried out from the
current stopped address (address before positioning) to the designated address.

(2) The movement direction is determined according to the currently stopped address
and designated address.

REAL
<K 50> 200 ---------===----- End point
| ABS-2 The axis moves to this
End { AXIS 1, 200000.0 | (um) | point no matter where
point AXIS 2, 200000.0 | (um) 1 the gddress_ before
SYN. SPEED 5000.00 | (mm/min) 100 1 positioning is located.
0 \ i \
Start 0 100 200 300 (mm)
point
‘ 1 to 4-axis linear control with INC-1 to INC-4 (increment method) ‘
(1) Positioning control is carried out from the currently stopped position's address by
the designated movement amount.
(2) The movement direction is determined according to the movement amount sign
(+-).
1) When movement direction is positive
Forward direction (address increment direction) positioning
1) When movement direction is negative
Reverse direction (address decrement direction) positioning
REAL
<K 51> 200 r""}“@ End point
INC-2 } !
Movement | | 3 1, 100000.0 | (um) | !
amount | | axis 2, 100000.0 | (um) 1 !
SYN. SPEED 5000.00 | (mm/min) 100 ®------
Start point
0 1 T T
0 50 100 200 300 (mm)

Speed designation for linear 2-axis, 3-axis and 4-axis interpolation control (according to speed type) -

1. Synthetic speed
This designates the speed to move with interpolation.
2. Long-axis speed
This designates the speed for the interpolation axis with the
longest movement distance.
(The longest axis is automatically determined and processed.) g
] Long-axis speed
3. Reference-axis speed Reference-axis speed
This designates the speed for the interpolation axis to be used
as the reference.

Reference-axis speed Synthetic
' speed




6.1.4 Circular interpolation control using auxiliary point designation

End {
point

End
point

{

‘ 2-axis control with ABS <" (absolute method) ‘

(1) Circular interpolation from the current stop address (address before positioning)
through the designated auxiliary point address to the end point address, using the
zero point as the reference.

(2) The center of the arc is the point of intersection of the perpendicular bisectors of
the start point address (current stop address) to the auxiliary point address, and
the auxiliary point address to the end point address.

REAL
<K 52> 200 - === -mm-msoos o
ABS‘/n ! nd point
AXIS 1, 200000.0 | (um) 150 }
AXIS 2, 200000.0 | (um) ] Auxiliar 3
SPEED 5000.00 | (mm/min) 100 oint ;
PAS-PT. 1, 50000.0 | (um) }
PAS-PT. 2, 150000.0 | (um) ' ;
Start point !
| 0 1 \ \
0 50 100 200 300 (mm)

‘ 2-axis control with INC <" (increment method) ‘

(1) Circular interpolation takes place from the current stop address, past the

designated auxiliary point to the end point.

(2) An arc, having as its center point the intersection of the vertical bisector consisting

of the start point (current stopped position) to auxiliary point, and auxiliary point to
end point, is formed.

REAL
<K 53> _I_ 200
INC ¢

AXIS 1, 200000.0 | (um) 150

AXIS 2, 150000.0 | (um)

SPEED 5000.00 | (mm/min) 100

PAS-PT. 1, 50000.0 | (um)

PAS-PT. 2, 100000.0 | (Hm) 50 ‘

Start point
0 I T ;
0 50 100 200 300 (mm)



6.1.5 Circular interpolation control using radius designation

End f
point

amount

‘ 2-axis control with ABS (_X, ABS (, }, ABS "4, and ABS ( } (absolute method) ‘

(1) Circular interpolation of an arc of the designated radius from the current stop
address (address before positioning) to the designated end point address, using

the home position as the reference.

(2) The center of the arc lies at the point of intersection of the designated radius and
the perpendicular bisector of the start point address (present stop address) to the
end point address.

REAL

<K 54> —|—

ABS (N

AXIS 1,
AXIS 2,

SPEED
RADIUS

300000.0
200000.0

8000.00
300000.0

(um)
(um)

(mm/min)

(um)

200 —

100

End point

Start
point

T T \
200 300 (mm)

‘ 2-axis control with INC C-X, INC (, }, INC 4, and INC ( } (increment method) ‘

(1) Circular interpolation of an arc of the designated radius from the current stop
address (0, 0) to the designated end point address.

(2) The center of the arc lies at the point of intersection of the designated radius and
the perpendicular bisector of the start point address (present stop address) to the
end point address.

REAL
<K 55> —|—
INC ()

Movement { AXIS 1, 100000.0
AXIS 2, -50000.0
SPEED 8000.00
RADIUS 70000.0

(Hm)
(Hm)
(mm/min)
(Hm)

200
100
50 -
Start point
o
0 | “~End point
0 100 200 300 (mm)



6.1.6 Circular interpolation control using center point designation

2-axis control with ABS @, ABS @ (absolute method)
(1) Using the currently stopped address (address before positioning) having the zero
point as its reference as the start point, circular interpolation is carried out to the
end point address with an arc having a radius that is the distance to the center

point.
REAL
<K 56> 200 |
ABS (*)
End { AXIS 1, 200000.0 | (um)
point || Axis 2, 0.0 |(um)
SPEED 5000.00 | (mm/min) 100
CENTER 1, 100000.0 | (um) "
CENTER 2, 50000.0 | (um)
End point
0 T
Start 100 200 300 (mm)
point

2-axis control with INC @, INC @ (incremental method)
(1) Using the currently stopped address as the start point (0,0), circular interpolation
using the movement amount is carried out to the end point with an arc having a
radius that is the distance to the center point.

REAL
<K 57> 200 |

INC (*)
Movement { AXIS 1, 200000.0 | (um)
amount AXIS 2, 0.0 | (um)
SPEED 5000.00 | (mm/min) 100
CENTER 1, 100000.0 | (um) .
CENTER 2, 50000.0 | (um) 50 End point

0 I T 1 T T T
0 50 100 150 200 250 300 (mm)



6.1.7 Fixed-dimension feed control

Movement
amount

‘ 1-axis to 3-axis control with FEED-1, FEED-2 and FEED3 (incremental method) ‘

(1) Positioning control is executed for the designated movement amount from the
current stop position (0).

(2) The travel direction is designated by the sign of the travel value, as follows:
(8) Positive movement amount .... Forward direction (increased address)
(b) Negative movement amount... Reverse direction (decreased address)

REAL
<K 58> 100
FEED-2
AXIS 1, 30000.0 (pm) «---{®) End point
AXIS 2, 20000.0 | (um) e

i 50 - ---:
SPEED 5000.00 (mm/min) Start point

0 | T |
0 50 100 150 (mm)

6.1.8 Speed control

Forward
run

Reverse
run

| 1-axis control with VF, VR, VVF, VVR |

(1) After the servomotor is started, control is carried out at the designated speed until
the stop command is input.

(@)
(b)
(©

(d)

Executes the control including position loop for

VF...... Forward direction start
:| control of servo amplifier.

VR...... Reverse direction start

Executes the speed control excluding position
loop for control of servo amplifier.

Consequently, the deviation will not be excessive,
and it is applicable to the stopper, etc.

VVF....Forward direction start :|

VVR ...Reverse direction start

(2) The current value remains 0 and does not change.

REAL
<K 30>

1

VF
AXIS
SPEED

1
2500.00 | (mm/min)

REAL
<K 31>

| 200

100 — - »Dose not stop until
Start point the STOP signal is

VF
AXIS
SPEED

input
1

2500.00 | (mm/min) 0 - T T

| 0 50 100 200 300 (mm)



6.1.9 Speed/position changeover control

‘ 1-axis control with VPF, VPR (increment method) ‘

(1) After the servomotor starts, speed control is carried out. When the speed/position
changeover enable signal (M3205/axis 1) is ON, the control will change from
speed control to position control with the CHANGE (speed/position changeover)
signal from an external source, and positioning will take place for the designated
movement amount.

(8) VPF....Forward direction (address increment direction) start
(b) VPR ...Reverse direction (address decrement direction) start

(2) The designated positioning is carried out with the increment method when the
CHANGE external signal is input.

REAL
<K 32> —'— 200
VPF
Movement
amount AXIS 1, 100000.0 (w/m) CHANGE
SPEED 5000.00 | (mm/min) 00 e ® End point
‘ Start point
0 — \ T
0 50 100 200 300 (mm)
CHANGE signal
/
Speed Y

» Time

< > »
Speed control | Positioning
control

REMARK

The response is not delayed after the CHANGE external signal is input.



6.1.10 Speed changeover control

1-axis to 3-axis control using VSTART, ABS-1, ABS-2, ABS-3, VEND
(absolute method)

(1) Using the currently stopped address, having the zero point as the reference as
the start point, positioning control is carried out to the end point while relaying the
speed changeover point.

(Speed changeover point is only for VABS)

| Absolute method |

An address that results in reverse run cannot be designated.

REAL
<K 59>

VSTART
[ ABS-2
- AXIS 1, 300000.0 | (um) _
End point | Axis 2, 200000.0 | (um) 200 e 3007~ End point
SPEED 300.00 | (mm/min) (mm/min) i
VABS |
Speed { AXIS 1, 100000.0 | (um) 100 — 59V ! |
change point SPEED 1000.00 (mm/min) Speed changeover point
VABS 1% : 5 |
Speed { AXIS 1, 200000.0 | (um) 3 ; 3
change point SPEED 5000.00 | (mm/min) 0 i i ;
VEND Start 100 200 300 (mm)

‘ point

1-axis to 3-axis control using VSTART, INC-1, INC-2, INC-3, VEND
(increment method)

(1) Using the currently stopped address as the start point (0,0), positioning control is
carried out to the end point while relaying the speed changeover point.

(Speed changeover point is only for VINC)

| Increment method |

An address that results in reverse run cannot be designated.

REAL
<K 60>

VSTART
INC-2 (mm/min)
Movement | | AXIS 1, 200000.0 | (Hm)
amount { AXIS 2, 100000.0 | (Hm) 2007
SPEED 300.00 | (mm/min)
VINC
Speed { AXIS 1, 50000.0 | (um) 100
change point SPEED 1000.00 | (mm/min)
VINC
Speed { AXIS 1, 100000.0 | (um)
change point SPEED 5000.00 | (mm/min) 0 T I I I
VEND Sé?; 0 50 100 200 250 300 (mm)




6.1.11 Constant-speed control

‘ 1-axis to 4-axis control with CPSTART1 to CPSTART4, CPEND
(1) With one start, positioning control is carried out at a uniform speed to the end
point address while relaying the pass point.

.-~ Pass point -----------------------------o-oooooooo oo ~

i/ ABS-2, ABS-3, ABS-4, ABS ¢, ABS £\, ABS (/ ¥, ABS 4,
' aes (2 ass (D, aes (¢, aBH ™, ABH Y, ABH O Y,

| aBH <A aBH () A () aBH (D

E INC-2, INC-3, INC-4, INC ¢, INC X, INC U ¥, INC A,

!
!

ine O ine (), INCQZ, INH ('; INH N INH O Y,
T e A S (S TR A /

With the absolute method and incremental method, the pass point command is
determined by ABS/INC, and both can be used.

REAL
<K 61> —'—
CPSTART2 200 @ End point
AXIS 1, Pass point !
csigs‘.aieﬁation AXIS 2, i Radius
g SPEED 5000.00 | (mm/min) wl /O j
ABS-2 5000mm/min  adius
AXIS 1, 100000.0 | (um)
AXIS 2, 150000.0 | (um)
Pass point INC-2 0 ‘ ‘ :
AXIS 1, 100000.0 | (um) Start
AXIS > -50000.0 | (um) Dot 0 100 200 300 (mm)
INC (2N
The end point| | AXIS 1, 100000.0 | (um)
is before AXIS 2, 100000.0 | (Hm)
CPEND RADIUS 100000.0 | (um)
CPEND




6.1.12 Repeated control (for speed changeover control and uniform speed control)

| 1-axis to 4-axis control using FOR-TIMES, FOR-ON, FOR-OFF, NEXT |

(1) The speed changeover point VABS and VINC commands for speed changeover
control are repeatedly executed.

(2) The uniform speed control pass point ABS and INC commands are repeatedly
executed.

(3) Designating the number of repetitions
FOR-TIMES designates the number of repetitions as K1 to K32767 and a
number, or indirectly designates with D, W.
FOR-ON designates the bit device X, Y, M, L, B, F to be repeated until it turns

ON.
FOR-OFF designates the bit device X, Y, M, L, B, F to be repeated until it turns
OFF.

REAL

<K 62>

CPSTART2

AXIS 1,

AXIS 2,

SPEED 5000.00 | (mm/min)

ABS-2

AXIS 1, 50000.0 | (um) 200 |

AXIS 2, 50000.0 | (um)

FOR-TIMES

— K 3
INC-2 1007
AXIS 1, 30000.0 | (um) .
Repeat AXIS 2, 100000.0 | (um) bt Lang 1o End point
three times. INC-2 0 time | time | time
AXIS 1, 20000.0 | (um) Start ‘ ' !
AXIS > 11000000 | (um) point © 100 200 300 (mm)
— " |NEXT
CPEND




6.1.13 Simultaneous start

‘ Simultaneous start control using START ‘

(1) Two to three types of servo programs (excluding START) are simultaneously
started.
(3) If three servo programs are for 1-axis to 4-axis control, up to 12 axes can be
simultaneously started.
(3) The servo program No. designated with the START command cannot be
indirectly designated with a word device (D, W).
REAL
<K 63>
START
K 64
K 65
| 200
REAL ¥
<K 64> 100 — End point
INC-1 !
AXIS 1, 100000.0 | (um) 50 T
0 I E— T T
| 0 50 100 150 200 300 (mm)
real”
<K 65>
INC-1
AXIS 2, 50000.0 | (um)
SPEED 5000.00 | (mm/min)




6.1.14 Zero point return

‘ 1-axis zero point return using ZERO ‘

(1) Zero point return is executed from the currently stopped position using the method
designated in the zero point return data.

(2) When the near-point dog type or count type is designated, the axis will move in
the return direction designated in the zero point return data.

(3) When the data set type is designated, the stopped address will be used as the
zero point and the axis will not move.

(4) The axis No. cannot be designated indirectly.

REAL 200 —
<K 1>

ZERO
AXIS 1
100 —
4 | z int (® —e Start point
ero point <o oo — art poin
(]
PO o \ T T
0 100 200 300 (mm)
Only one axis can be designated.
Zero point return for another axis is created with a separate servo program.
REMARK

Zero point return can be simultaneously started by calling the ZERO command
subprogram with the START command.



6.1.15 Position follow-up control

‘ 1-axis control using PFSTART (absolute method) ‘

(1) With the first start, the axis is positioned to the address word device (D, W even
number) set in the servo program.
(The axis will follow-up if the contents of D, W and # are changed.)

REAL _
<K 66> _|_ 200 D10 value x 1071pm
. PFSTART
End point { AXIS 2, D10 | (um) | /\\/
SPEED 2000.00 | (mm/min) 100 End point
0 ] T

Start 100 200 300 (mm)
point

(2) The axis will move as follows if the contents of the word device are changed
midway.

——Changes in the same direction

_| When positioning address is
Speed / " | not changed midway.
/ e
0 100 200
i When positioning address is changed in

same direction before end point is reached.

Positioning address  200mm X 100mm

——Changes in the return direction

A When positioning address is
Speed not changed midway.
0 100 | 200
1 When positioning address is changed in
! return direction before end point is reached.
Positioning address ~ 200mm X 100mm

(3) The position follow-up control is executed continuously until the stop command is
input.
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6.1.16 High-speed oscillation control

‘ 1-axis control using OSC (increment method) ‘

1)

(@)

3)

The designated axis reciprocates in a sine wave form designated with 1) to 3)
below.

Acceleration/deceleration is not carried out.

After starting, the axis will continue repeated reciprocation until stop is input.

360 [degree
Amplitude Ol/\\/[ =

Start angle

1) Start angle
Designate at which angle of the sine curve the start angle for starting is
located.
The setting range is 0 to 359.9 [degree].
Servo program setting error "26" will result if the range is exceeded outside
the designated range.

2)  Amplitude
Designate the amplitude for reciprocation as a set unit.
Set the amplitude in the range of 1 to 2147483647.
Servo program setting error "25" will result if the range is exceeded outside
the designated range.

3) Frequency
Set how many cycles to move the sine curve in one minute.
The setting range is 1 to 5000 [CPM].
Servo program setting error "27" will result if the range is exceeded outside
the designated range.

The axis reciprocates the amplitude amount with incremental movement from the
currently stopped position.

Axis 2
200 7]
REAL 1001 End point
<K 54> Start point
osc
End { AXIS 2
point {1 sTART ANGL 0.0 | (degree) 0 — | |
AMPLITUDE 100000.0 | (um)
FREQUENCY 60 | (cPM) 0 50 100 200 300 [mm]
Axis 1

* This example shows axis 1 with linear control to show the state of the axis 2
high-speed oscillation moving with a sine waveform.

As sudden starting is not possible because acceleration/deceleration is not
carried out, set the start angle as 90 or 270.
Start angle 90° Start angle 270°



90°

270°

LY

N
Start \
\

270° 90°




6.1.17 Helical interpolation control with auxiliary point designated

Circular
interpolation
end point
Linear axis
end point

Circular
interpolation
movement
amount
Linear axis
movement
amount

.
1

J
L

.
1
{

‘ 3-axis control by ABH " (absolute method) ‘

(1) Helical interpolation control is realized by linearly interpolating the linear axis while
executing circular interpolation from the current stop address (address before
positioning) based on the zero point, through the designated auxiliary point
address on the arc end point address and linear axis end point address.

REAL Z (Linear axis 3)
<K 70> | Linear interpolation :
movement amount End 1}
point@e -
ABHP 300mm—{— \ ‘
AXIS 1, 150000.0 ( pm) I
AXIS 2, 190000.0 ( pm) oo - ! >
LINEAR AXIS 3, 2500000 | ( um)
SPEED 5000.00 ( mm/min) 1omm |-
NUMBER OF PITCHES 2 _«Terpo‘aﬁm
AUXILIARY P. 1, 180000.0 | ( um) o s
AUXILIARY P. 2, 30000.0 | ( pm) oorim
300mm X (axis 1)
Y (axis 2)
A
200mm—— el ..End point
190mm—— o
100mm7;
30mm—L "
Auxiliary point
X (axis 1)
0 100mm  150mm  180mm 200mm
Circular interpolation plane surface

‘ 3-axis control by INH ¢ (increment method) ‘

(1) Helical interpolation control is realized by linearly interpolating the linear axis while
executing circular interpolation from the current stop address through the
designated auxiliary point address on the arc end point address and linear axis
end point address. 2 Linear s 3 ,

4 Linear interpolation End .‘ .
movement amount point ¢ ~..
REAL — '
<K 71> |
INH ¢ e
AXIS 1, 50000.0 | ( um) B % :
AXIS 2, 1900000 | ( um) P
100mm —— X "
LINEAR AXIS 3, 250000.0 | ( pm) e LTS -
tart point lane surface
SPEED 5000.00 | ( mm/min) , s
No. of pitches
NUMBER OF PITCHES 2 soorim
AUXILIARY P. 1, 80000.0 | ( um) by e
AUXILIARY P. 2, 40000.0 | ( pm)

Y (axis 2)
A

200mm ——

End point |

100mm_|_

50mm |

"Auxiliary point

10mm —{—
—1 —
o 100mm 120mm  170mm 200mm

» X (axis 1)

Circular interpolation plane surface



6.1.18 Helical interpolation control with radius designated

| 3-axis control by ABH < /ABH (, v /ABH ©* /ABH (_} (absolute method) |

(1) Helical interpolation control is realized by linearly interpolating the linear axis while
executing circular interpolation from the current stop address (address before
positioning) based on the zero point, at the designated radius to the arc end point
address and linear axis end point address.

REAL 7 (Linear axis 3)
<K 72> 4 lnear interpolation end H
| nd

movement amount pomll* .
Circular r ABH C\‘ 300mm—— : N
interpolation AXIS 1, 150000.0 ( pm)
endpoint | | Axis 2, 190000.0 | ( um) o -
Linear axis s T -
endpoint "L | LINEARAXIS 3, 2500000 | (pm) | T T
SPEED 5000.00 | ( mm/min) wom | “
NUMBER OF PITCHES 20 "\"p‘
RADIUS 100000.0 | ( pm) 0 Siar pon o s
100mm
300mm X (axis 1)
Y (axis 2)
A
200mm—— JRPTR . Endpoint
190mm—{ . -
100mm_|
30mm——
Start point
0 -llzmm lsorn}m lBO}mm Z}OOmm > x@ed
Circular interpolation plane surface
‘ 3-axis control by INH ¥ /INH O VANH A NH O} (increment method) ‘
(1) Helical interpolation control is realized by linearly interpolating the linear axis while
executing circular interpolation from the current stop address as the starting point
[0, O] to the arc end point address designated with the radius and to the linear axis
end point address. 2
REAL | Povemant o,
. K 73 300mm-—— /;I;mm
Circular INH 0 i
interpolation "
e [ axis 1, -90000.0 | ( pm) oL
amount || AXIS 2, 60000.0 | ( pm)
Linearaxis 1| , \neab avice 2 sonnnnn | ooy e
movement | LINEAR AXIS 3, 280000.0 | ( um) oomm
amount SPEED 5000.00 (- mm/min) = rcu\armlerpo\allon
i = plane surface
NUMBER OF PITCHES 2 0 Feen o ot piches
RADIUS 100000.0 | ( pm) oo

300mm X (axis 1)

Y (axis 2)
y

200mm——

100mm—{— \ End point

Radius

70mm——

10mm——

0 | —4 t > X (axis 1)
30mm  100mm 120mm 200mm

Circular interpolation plane surface



Circular
interpolation
end point

Linear axis
end point

Circular
interpolation
movement
amount
Linear axis
movement
amount

f

.
1
;

g
L

6.1.19 Helical interpolation control with center point designated

‘ 3-axis control by ABH @ /ABH @ (absolute method) ‘

(1) Helical interpolation control is realized by linearly interpolating the linear axis while
executing circular interpolation from the current stop address (address before
positioning) with an arc, having a radius to equal to the distance to the center
point. Interpolation is executed to the arc end point address and linear axis end

Z (Linear axis 3)

point address.

Linear interpolation
movement amount End

\PO‘"‘:' .

” Circular interpolation
----- wee plane surface

No. of pitches

Start point

X (axis 1)

300mm

End point

= 2 } L » X (axis 1)
100mm  150mm 200mm

Circular interpolation plane surface

movement amount End 57 7 -

Circular interpolation
plane surface

Start point

No. of pitches

X (axis 1)

300mm

REAL
<K 74> 300mm——
ABH (v)
AXIS 1, 150000.0 | ( um) 200mm -
AXIS 2, 190000.0 | ( um)
LINEAR AXIS 3, 250000.0 | ( um) 1o0mm -
SPEED 5000.00 ( mm/min)
NUMBER OF PITCHES 2 R
CENTER 1, 100000.0 | ( pm)
CENTER 2, 100000.0 | ( pm)
Y (axis 2)
A
200mm ——
190mm _{
4 Center point
100mm
0
‘ 3-axis control by INH @ /INH @ (increment method) ‘
(1) Helical interpolation control is realized by linearly interpolating the linear axis while
executing circular interpolation from the current stop address as the starting point
[0, O]. Interpolation is executed with an arc, having a radius equal to the distance
to the center point. Interpolation ends at thezgrc egnd point address and linear axis
end point. Linea nrpolaion o
REAL
<K 75> | 300mm—|—
INH (%)
AXIS 1, 50000.0 | ( pm) zoomm
AXIS 2, 190000.0 | ( um)
LINEAR AXIS 3, 250000.0 ( um) roomm
SPEED 5000.00 ( mm/min)
0
NUMBER OF PITCHES 2 v
CENTER 1, 110000.0 | ( pm)
CENTER 2, 120000.0 | ( pm)

Y (axis 2)
A

200mm ——

uomm—{— i

End point

Center point

100mm——

10mm—{

— b » X (axis 1)
100mm 120mm  170mm 200mm
Circular interpolation plane surface



6.1.20 Current value change

‘ CHGA Servomotor/virtual servomotor axis current value change control

(1) When the real mode is selected, the current value of the designated axis is
changed.

(2) When the virtual mode is selected, the current value of the designated virtual
servomotor is changed.

<K10> —f—
CHGA le—— Current value change control
AXIS 2, 50 4—\_{ © AXIS USE ..vvvveveereieieeeereee e
 Current value change address

‘ CHGA-E Synchronous encoder axis current value change control

(1) The current value of the designated synchronous encoder axis is changed to the
designated address.

<K 11> —|—

CHGA-B [«— Synchronous encoder axis current value change control
AXIS 1, D10 "+ Synchronous encoder No. .............. 1
« Current value change address........ Indirect designation
by D10, D11

‘ CHGA-C Current value change within one rotation of cam shaft control

(1) When the CHGA-C command is executed, the current value within one rotation of
the designated cam shaft is changed to the designated address.

(2) Inthis case, the cam shaft may be rotating.

<K 12> —|—

CHGA-C Current value change within one rotation of cam
shaft control
AXIS 2, 0 e Output shaft NO. .......cceevveiierieninnnn 2

« Current value change address....... 0
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Chapter 7 Operation Control Program

A substitute operational expression, dedicated motion function and bit device control
command can be set with the operation control program.

Multiple blocks can be set in one operation control program, however, the shifting
condition can be set only to the transition program.

The operational expressions that can be described by the operation control program
and transition program are described in this section.

7.1 Order of operator and function priority

The order of the operator and function priority is shown below.
The operation order can be designated randomly by using parentheses.

Priority order Items (operator, function)
Calculation within parentheses ((...))
High Standard function (SIN, COS, etc.), type conversion (USHORT, LONG, etc.)
4 Bit inversion (), logical negation (!), sign inversion (—)

Multiplication ( *), division (/), remainder (%)

Addition (+), subtraction (—)

Left bit shift (<<), right bit shift (>>)

Comparator: Below (<), less than: (<=), over: (>), more than (>=)

Comparator: Equal (=), Not equal (=)
Bit logical product (&)
Bit exclusive logical sum (")

Bit logical sum ( O)

Logical product (*)

Logical sum (+)
Substitute (=)

Low




7.2 List of operation control and transition commands

Usable Usable expression
Number program P
Division | Symbol Function Format of basic Calcula- | Bit condi-| Relation YIN
tion tional | condition| transition
Steps FIFS G expres: expres- | expres- | conditional
sion sion sion expression
= Substitute (D) =(S) 4 O O O — — —
+ Addition (S1) + (S2) 4 o o o - — —
Dyadic — Subtraction (S1) - (S2) 4 ©) ©) ®) - - -
operation * Multiplication (S1) *(S2) 4 ©) ©) ©) — — —
/ Division (S1) /(S2) 4 o o o - - -
% Remainder (S1) % (S2) 4 ©) ©) ©) — — —
B Bit inversion (complement) ~(S) 2 ©) ©) ©) — - -
& Bit logical product (S1) & (S2) 4 O O O — — —
Bit | Bit logical sum (S1) | (52 4 ©) ©) ®) - - -
operation n Bit exclusive logical sum (S1) "~ (S2) 4 ®) ®) ©) — — —
>> Bit right shift (S1) >>(S2) 4 ®) ©) ©) — — —
<< Bit left shift (S1) << (S2) 4 ®) ©) ©) — — —
Code inversion (complement
Code - (comp ~(S) 4 o o o - - -
of 2)
SIN Sine SIN (S) 2 o o o - - -
COS  |Cosine COS (S) 2 o o o - - —
TAN Tangent TAN (S) 2 ©) ©) ©) - - -
ASIN Inverse sine ASIN (S) 2 ©) ©) ©) — — —
ACOS [Inverse cosine ACOS (S) 2 ©) ©) ©) — — —
ATAN _|[Inverse tangent ATAN (S) 2 ©) ©) ©) — — —
SQRT | Square root SQRT (S) 2 O O O — — —
Standard .
. LN Natural logarithm LN (S) 2 ©) ©) O - - -
function . .
EXP Exponential operation EXP (S) 2 ©) ©) ©) — — —
ABS Absolute value ABS (S) 2 ©) ©) ©) — — —
RND Round off RND (S) 2 ©) ©) ©) — — —
FIX Round down FIX (S) 2 ©) ©) ©) — — —
FUP Round up FUP (S) 2 O O O — — —
BIN BCD to BIN conversion BIN (S) 2 ©) ©) ©) — — —
BCD BIN to BCD conversion BCD (S) 2 ©) ©) ©) — — —
C ion to 16-bit intt
SHORT | -OnVersionto “oBRINELer | o hpT () 2 o 0 0 - - -
type (with code)
C ion to 16-bit intt
USHORT | ~OnVersionfo SobItINeger 1 yo1iorT (5) 2 o o o - - -
type (without code)
C ion to 32-bit int
LONG onver.smn () it integer LONG (S) ) o o o B B B
type (with code)
Type Conversion to 32-bit integer
P ULONG _ 9" uLonG (s) 2 o o o - - -
conver- type (without code)
sion Conversion 64-bit floating
FLOAT [decimal type with data FLOAT (S) 2 ©) ©) ©) - - -
regarded as "Data with code"
Conversion of 64-bit floating
decimal ith dat
UFLOAT |CeCmaltype with data UFLOAT (S) 2 o o o - - -
regarded as "Data without
code"
Bit conditional
. . (None) |ON (A contact) ( . 2 o o - o - (e}
Bit device expression)
status I (Bit conditional
! OFF (B contact) (Bit conditiona 2 o 0 - o - 0
expression)
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Number

Usable

Usable expression

program
Division | Symbol Function Format of basic Calcula- | Bit condi-| Relation YIN
tion tional | condition| transition
steps FIFS G expres- | expres expres- | conditional
sion sion sion expression
SET (D) 3 o o — O — —
SET Device setting SET (D) = ‘ 4 o o _ o o _
(Conditional expression)
RST (D) 3 ®] O — O — —
Bit device RST Device resetting SET (D) = ‘ 4 o o ~ o o B
control (Conditional expression)
DOUT | Device output DOUT (D), (S) 4 O O — O - -
DIN Device input DIN (D), (S) 4 ®) ®) — ©) — —
OUT  [Bit device output OUT (D) = . 4 O O - O O -
(Conditional expression)
(None) |Logical affirmation (Conditional expression) 0 ®) ®) - ®) ©) ©)
! Logical negation ! (Conditional expression) 2 ®) ®) - ®) ©) ©)
Logical . . (Conditional expression) *
operation Logical product (Conditional expression) 4 © © B © © ©
+ Logical sum (Cond!t!onal express!on) + 4 o o _ o o o
(Conditional expression)
— Equal (Calculat!on express!on) == 4 o o _ _ o o
(Calculation expression)
1= Not equal (Calculat!on express!on) 1= 4 o o _ _ o o
(Calculation expression)
(Calculation expression) <
Com- < Below (Calculation expression) 4 © © B B © ©
parison (Calculation expression) <=
operation <= Less than . p . 4 ©) ©) - - ©) (@)
(Calculation expression)
S Over (Calculat!on express!on) > 4 o o _ _ o o
(Calculation expression)
o More than (Calculat!on express!on) >= 4 o o _ _ o o
(Calculation expression)
Dedicated | CHGV i%‘i‘zdsfhange CHGV ((S1), (S2)) 4 o o - - - -
motion —
function | chgT |Torauelimitvalie i opar (o9 (s2)) 4 o | o | - - - -
change request
El Event task permit El 1 ®) ®) — — — —
DI Event task prohibit DI 1 ®) ®) — — — —
NOP Non-processing NOP 1 ®) ®) — — — —
BMOV __ | Block transfer BMOQV (D), (S), (n) 7 ®) ©) — — — —
TIME | Time waiting TIME (S) 7 - O — — — —
Writing of data to
MULTW | shared memory of MULTW (D), (S), (n), (D1) 8 ©) ©) - - - -
local machine
Others Reading of data from
MULTR |shared memory of MULTR (D), (S1), (S2), (n) 7 ©) ©) - - - -
other machine
Writing of word data
TO to intelligent function [TO (D1), (D2), (S), (n) 7 ©) o - - - -
unit/special unit
Reading of word data
FROM [from intelligent func- |FROM (D), (S1), (S2), (n) 7 o O - - - -

tion unit/special unit

Expression for approximating size of one program code in operation control program
and transition program

2 + (1 + Total number of basic steps in one block)
+ Number of 32-bit constants/block x 1
+ Number of 64-bit constants/block x 3) x Number of blocks (steps)

(1 step = 2 bytes)

program.

POINT

* The shifting conditions must always be set in the final block of the transition




7.3 Dedicated motion functions (CHGV, CHGT)

Speed change request: CHGV ‘

Format

Setting data

Contents

Result data type

CHGV ((S1), (S2))

(S1)

Axis No. requesting for speed change

(52)

Designated speed

(1) The speed is changed with the following procedure.
The "speed change flag" (M2061 to M2092) corresponding to the axis
designated by (S1) is turned ON.
The speed of axis designated by (S1) is changed to the speed designated by

1)
2)

3)
(2)

(S2).

The "Speed change flag" is turned OFF.

The range of axis numbers set in (S1) is shown below.

Q172CPU

Q173CPU

1to 8

1to 32

(3) The operation is performed as follows depending on the code of the designated
speed set in (S2).
Code of designated speed Operation
Positive Change of speed
0 Temporary stop
Negative Backward
(4) The range of designated speed set in (S2) is shown below.
1) Real mode
mm inch degree PULSE
Setting range Units Setting range Units Setting range Units Setting range Units
= — —
Speed change 0to x 10 0to x 10 3 0to x 10 3 0to PLS/sec
request 600000000 mm/min 600000000 inch/min | 2147483647 | degree/min 10000000
-1to x 10 —-1to x10°° -1to x10°° -1to
Backward request ) ) ) ) PLS/sec
—600000000 mm/min —600000000 inch/min | —2147483647 | degree/min | —10000000
2) Virtual mode
PULSE
Setting range Units
Speed ch ot
peed change ° PLS/sec
request 10000000
-1to
Backward request PLS/sec
—10000000

(5) When the speed change is requested with a negative speed during start,
deceleration can be started at that point, and the axis returned in the reverse
direction upon completion of deceleration.

Program example

Program to change positioning speed of axis 2

[cHGV (K2, K10)

Reverse program to change positioning speed of axis 1 to a negative value

[cHGV (K1, K-1000)

7-4



Torque limit value change request: CHGT

Format Setting data Contents Result data type
(S1) Axis No. to request for torque limit value change
CHGT ((S1), (S2)) - — -
(S2) Designated torque limit value

(1) The torque limit value of the axis designated by (S1) is changed to the torque limit
value designated by (S2).

(2) If the servo has been started for the axis in the real mode, the torque limit value
can be changed regardless of whether operation has been started or stopped, or
whether the servo is ON or OFF.

(3) The range of axis numbers set in (S1) is shown below.

Q172CPU Q173CPU
1t0 8 1to 32
(4) The range of torque limit value that can be set in (S2) is 1 to 500 [%].
(5) The relation of the torque limit value and torque limit value designated by the

servo program is shown below.

The torque limit value is commanded to the servo of the start axis according to the
"P. torque" set with the servo program or the "torque limit value" in the designated
parameter block.
When interpolation is started, the torque value is limited for the interpolation axis.

!
When the CHGT command is executed, the setting torque limit value is
commanded only to the designated axis.

!
The torque limit value commanded to the servo when starting the servo program
or when starting JOG is valid thereafter only when it is less than the torque limit
value changed by CHGT.
This torque limit value is clamped for each axis.

During start
1) Even when the following setting is made, the torque limit value is not
changed to the torque limit value higher than that changed by the
CHGT command.
» Torque limit value at halfway point during constant speed control or
speed change control
» Torque limit value when speed/position changeover control is
changed to position control
 Torqgue limit value in speed control ||
2) ltis possible for CHGT command to change the torque limit value to a
value higher than the torque limit value set by the servo program or
parameter block.

Program example

Program to change torque limit value of axis 2
[cHGT (K2, K10)




7.4 Other commands

Event task permit: El

Format
El
(1) Execution of event task is permitted.
(2) Itis applicable only to the normal task.
Program example
Execution of event task is permitted.
[El
‘ Event task prohibit: DI
Format
DI

(1) Execution of event task is prohibited.

(2) When an external interrupt or PLC interrupt occurs after execution of the DI
command, the corresponding event task is executed once when the EI command
is executed.

(3) The constant cycle event task is not executed during DI.

(4) The execution of NMI task cannot be prohibited.

Program example

Program to prohibit the execution of event task
[DI




Non-processing: NOP

Format

NOP

(1) Since the command is a non-processing command, and will not bring about any
influence upon last operation.

‘ Block transfer: BMOV

Format Setting data Contents Result data type
(D) Head No. of transfer destination device
BMOQV (D), (S), (n) (S) Head No. of transfer source device -
(n) Number of words transferred

(1) The contents of n-words from the word device designated by (S) are transferred in
a batch to the n-words from the word device designated by (D).

(2) The data can be transferred even when the transfer source device is overlapped
with the transfer destination device.

(3) When the Nn (cam No.) is designated in (D) and (S), the cam data can be
transferred in a batch.

Program example
Program to transfer the contents of 5 words (from DO) to 5 words (from #10) in a
batch
[BMOV #10, DO, K5 |

#10 12 DO 12
#11 34 Batch transfer D1 34
#12 56 « D2 56
#13 78 D3 78
#14 90 D4 90

Program to transfer the contents of 2,048 words (from #0) to the data area of cam
No.2 (resolution: 2048) in a batch
[BMOV N2, #0, K2048 |

Data of cam No.2

Oth stroke ratio H0000 #0 HO0000
1st stroke ratio HO0005 Batch transfer #1 H0005
2nd stroke ratio HOO00A D E— #2 HOOO0A
2047th stroke ratio H0000 #2047 H0000




Time waiting: TIME

Format

Setting data Contents Result data type

TIME (S)

(S) Waiting time (0 to 2147483647) msec | Logical type (True/False)

(1) The system will wait for time designated by (S).
When the time elapsed is less than the setting time, the state becomes "False".
When it is over the setting time, it becomes "True".

Program example
Program to wait for 60 sec. (when constant is designated)
[ TIME K60000

‘ Comment: // ‘

Format

I

(1) The character string after // to the end of the block is a comment.
(2) Double-byte characters can be used.
Program example

Example to attach a comment to the substitute program
| Substitute the value DO=D1//DO0 (16-bit integer data) for "D1".




Writing of data to local machines shared memory: MULTW

Format

MULTW (D), (S), (n), (D1)

Setting data Contents Result data type
D) Shared memory address of local machine
CPU at writing destination
) Head No. of device in which writing data is
stored -
(n) Number of data items to be written
(O1) Local machine device to turn ON after
completion of writing

(1) (n) word of device data is written from the local machine CPU'’s (S) to the CPU
shared memory address designated local machine CPU's CPU.
When the writing is completed, the completion bit designated by (D1) is turned
ON.

(2) Reset the completion bit using the user program.

(3) Note that the other MULTW command cannot be executed until the MULTW
command is executed and the completion bit is turned ON.

(4) Since the processing time increases in proportion to the number of writing data
items (n), it is recommended to execute the processing to the normal task or
event task (7.1ms or over), so as not to obstruct the motion operation.

Program example
Program to write 2-word from DO to shared memory AOOH, and shift to
succeeding step after confirming the writing completion.

FO

RST MO
MULTW HAO00, DO, K2, MO

GO
MO

Shared memory
AOOH 100 2-word transfer DO 100
AO1H 200 D1 200

A




Reading of data from shared memory of other machine: MULTR

Format

MULTR (D), (S1), (S2), (n)

Setting data Contents Result data type
©) Head No. of device in which data read is
stored
(s1) Head input No. of Q-CPU, motion-CPU to
read -
(s2) Head address of shared memory of data to
read
(n) Number of reading data items

1)

(@)

@)

(4)

The (n) word of data is read from the address designated by (S2) of the CPU’s
shared memory of other machine CPU designated by (S1) to store it in and after
the device designated by (D).

When the reading of data from designated object machine is completed properly,
the "Reading completed" flag corresponding to the object machine is turned ON.

When the MULTR command is executed last to the same machine, the "Reading
completed" flag of the object machine is turned ON/OFF depending on the results
of MULTR executed last.

Since the processing time increases in proportion to the number of reading data
items (n), it is recommended to execute the processing to the normal task or
event task (7.1ms or over), so as not to obstruct the motion operation.

Program example

Program to shift to succeeding step after reading 2-word from the No.1 machine’s
shared memory COOH to #0

FO
MULTR #0, H3EO, HCOO, K2

0

M9216
#0 100 P 2-word transfer Coo 100
#1 200 D co1 200




Chapter 8 Windows Personal Computer Operations

8.1 Flow of creating data for operating motion controller

Software package installation
* SW6RN-GSV22P
* SW3RN-CAMP
* SW6RN-SNETP
* SW6RN-DOSCP
Refer to Appendix 2.2.

oes SW6RN-
GSV22P match the

Servo function

NO

motion CPU OS?

Use cam for output

YES

A

Software package installation
* GX Developer

GPP function

v

Start-up of GX Developer

* SW6RN-SV22QC

Install OS into motion CPU

module?

NOF

Start the SSCNET communication task with
SW6RN-SNETP.

(This is not necessary when it is not connected
to the motion-CPU and when the communica-
tion is not executed with SSC-NET.)

v

Start up SW3RN-CAMP

'

Cam creation

v

Start up SW6RN-GSV22P
(Execution of project control)

| SYSTEMVSETTING |

v

Servo data creation
* FIXED PARA.

* SERVO PARA.

* P.B.

« ZERO P. DATA

* JOG DATA

v

Creation of SFC program

v

MECHA. PROGRAM
* Module selection
* Module servo parameter
setting
v

Writing to Q motion CPU
* SERVO DATA

* SFC PROGRAM

* MECHA. PROGRAM

* CAM DATA

New creation of project
* PLC Series
* PLC type

v

Parameter and sequence program
creation

v
Writing to Q-PLC CPU

» Parameters

* Main sequence program

A

Reset the Q-PLC CPU.

v

Operation is enabled.

8-1




8.2 Registering the main unit OS

Register (install) the OS (SW6RN-SV22QC) for the Q motion CPU.

QC30R2
RS-232C cable

T

=

S

S

A2 55 S
S )

-
2
S=LzIEESS £ 2L
e
—
<L S
[ ‘ <

(1) Connect the RS-232C port of DOS/V personal computer to the RS-232C connector
of QO2HCPU using QC30R2 cable, and turn ON the power supply. (If the system
has already been started with the cable connected, start from step (2).)

Set to ON and then
turn power ON.
,’—u\

a A W N

OFF - ON
DIP switch
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| oA P S
2 S

S TR
= L
o MELSEFT 1=l B

£l BECAnE

T ek
EE-i
E
Lok

P LTS R R
B e ET DT

e 20 7L

Continued on next page

V

(2) Turn the Q motion CPU power switch OFF, set the
install switch to Installation enabled (ON), and then
turn the power switch ON.

DIP switch 5

OFF ON

Installation|installation
disabled | enabled

(3) Click on [Start], [Program], [SWNnRNC-GSV],
[SWBRNC-GSV], [SW6RN-GSV22P] and then

[Install].
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Continued on next page

(4) The INSTALL dialog box will open. Click on

[Communication], and then the [Communication
setting] menu.

(5) The COMMUNICATION SETTING dialog box will

(6)

(7)

open. Check "RS-232C", select "1". Serial
communication CPU connection"”, and click on the

Detail setting button.

The DETAIL setting dialog box will open. Select the
"PC side I/F CPU setting" to 'QnCPU', and the
"Object CPU" to '#2 machine'.

Atter setting, click on the [OK] button.

The Communication setting dialog box will open
again, so click on the [OK] button.

When the message shown at the left appears, click

on the [Yes button.
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(8) The INSTALL dialog box will open. Click on the

I7LED iE AL - - - -
[Motion main unit OS install button.
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(9) The MOTION MAIN UNIT OS INSTALL dialog box

BRI A 40E TEb=h Bk G . .
will open. Click on the |Reference button.

Q17CPL
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X
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(10) Insert the OS FD (SW6RN-SV2QC-1/2) in the FD
AR RID TV EIEL T drive, and select 'a:' in the folder's designation
dialog box.

(11) Double-click on ‘a:\'.

Continued on next page
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Continued on next page

(12) When 'SV22' appears at "OS type", click on the
button.

(13) Click on the button in the MOTION MAIN
UNIT OS INSTALL dialog box.

(14) When the message shown at left appears, replace
the FD with the second OS FD (SW6RN-SV2QC-
2/2), and click on the [OK] button.

Note: It takes several minutes to install the main unit
osS.

(15) When the message "Installation completed"
appears, click the [OK] button.

(16) Click on the [CLOSE]| button in MOTION MAIN UNIT
OS INSTALL dialog box.



VU

Continued from previous page

[ TANETD ] (17) Click on the |Install End| button.

V

(18) Turn the Q motion CPU power OFF, set the install
switch to Installation disabled, and then turn the
power ON again. This completes registration of the
main unit OS.

\
=
\

N

Set to OFF and then

turn power ON

OFF — ON
DIP switch

|
E




8.3 Setting the Q-PLC CPU

8.3.1 Reading the sequence program

ﬂ HE-D0E SN
& TIEF-%
T Ml

B Warwkens Lo

] Drce Fa RPN
% Ditnce g PR
RN, — -
£ BRIZADE L
Sl i ]

o BEE ¥
i mEE v
& 'y

7 esErELTmTE
Va7 OEPALL

205 AHED

IO AMRIRIERR N Ctrl+N

Fori Tl FERRD

0 LA ERE 0. Crl+0

B e e ) £
g n e S e A ) Girlrs
STt BT e o (o e e LA

10 DR D

L

Foma ]
b e el | e | E @

ATE

[ TPA7 - S S
10EE W wLriL g
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(2)

3)

Click on [Start], [Program], [MELSOFT application]
and then [GX Developer] in Windows.

The GX Developer will start, so click on [Project] and
then the [Open project] menu.

Input 'A:\Q172\" in the "Drive path" in Open project
dialog box, and 'GPPW' in "Project name" then click
on the button.

The sequence program, PC parameter, etc., will be
read in from the FD.



8.3.2 Setting the multi-CPU
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Continued on next page

(1) Double-click on [Parameter] and then [PC parameter]
in project data list.

(2) The Qn(H) PARAMETER SETTING dialog box will
open, so click on the [Multi-CPU setting] button.

(3) The MULTI-CPU SETTING dialog box will open, set
the "Number of CPUs" to 2 units', and check the
"Retrieve out-of-group input status".

Confirm that 'All machines stopped due to error in #2
machine' of "Operation mode" is checked.

(4) Select the "Setting changeover" in "Refresh setting”
to 'Setting 1', and set the following.
"Head device" ‘MO’
"Number of #1 machine points": '8'
"Number of #2 machine points" : '8'



Continued from previous page

i OE D EN T EN N ER TN EN TN EN T EN CNEY
pfafelafefafojalofafelajefafolal

Continued on next page

(5) Select the "Setting changeover" in "Refresh setting”
to 'Setting 2', and set the following.
"Head device" : 'D6000
"Number of #1 machine points" : '4'
"Number of #2 machine points" : '4'

Click the button after setting.

(6) The Qn(H) PARAMETER SETTING dialog box will
open again, so click on the /O ASSIGNMENT
SETTING tab.

(7) Click on the button in the I/O ASSIGN-

MENT setting tab screen.

(8) The I/O UNIT, INTELLIGENT FUNCTION UNIT
DETAIL SETTING dialog box will open. Select the
"Control CPU" for "Slot 1 (*-1)" to '#2 machine', and
the "Control CPU" for "Slot 2 (*-2)" to '#1 machine’,

and click on the button.
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(9) The Qn(H) PARAMETER SETTING dialog box will
open again, so click on the button.




8.3.3 Writing the sequence program

QO02HCPU Q172CPU

QC30R2
RS-2320 cable

A2
o
Lo — Iy
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SSesiia
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Aoz FERRDY =D 9 (1) Click on [Online], and then [Write to PC].
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(3) Click on the button.




G Developer (4) The message "Completed." will appear when writing
of data to the PC is completed, so click on the [OK|
button.

(5) Click on the button in the WRITE TO PC
dialog box.




8.4 Starting up SW6RN-GSV22P

The operations from starting up the SW6RN-GSV22P to the creation of a new project
are explained in this section.
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(1) Click on [Start], [Program], [SWNRNC-GSV],
[SWBRNC-GSV], [SW6RN-GSV22P] and then
[Project control].
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(2) Click on the [Creation of new project button in the
DL, PROJECT CONTROL dialog box.
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L e (3) After the screen changes, click on the
I-HIME T  THTELET, bUtton

To return to the last screen, click the [Undo| button.
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(4) Set'C:\Q172\ (input of own name in English)' in
"Folder destination” in the FOLDER SELECT dialog
L box, and click on the [OK] button.
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Continued on next page
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(5) When the message "Create a new project?"
appears, click on the button.

(6) When your own name (English) appears at "Project
name" in the FOLDER SELECT dialog box, click on

the [OK] button.

(7) Click on the @ button in PROJECT CONTROL
dialog box.

(8) After the screen changes, click on the

button.
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(9) When the NEW CREATION dialog box appears,
select 'Q172' for “CPU select" and 'SW6-SV22QC
(SFC)' for "OS select", then click on the [OK] button.

(10) When dialog box confirming creation of the user
initial file appears, click on the button.

(11) When the EXECUTION COMPLETE dialog box
appears, click on the [OK] button.
This completes start up and initialization.

(12) To use the other function of SWE6RN-GSV22P in
succession, Click on the [Change to other menu|
button in the PROJECT CONTROL dialog box to
use.
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(13) The CHANGE TO OTHER MENU dialog box will
appear.




Chapter 9 Basic Practice Using the SV22 Real Mode
9.1 Details of practice
A triangle will be drawn on the X-Y table as a positioning path.

The SV13 is the same as the SV22's real mode so this practice session will be used
for both.

250

200

150 \
Y axis movement

100 range 300mm

I

50

00

® Zero point (=30, —30)
\ \

-50
-50 00 50 100 150 200 250 300 350 (mm)

X axis movement range 400mm




9.2 Q172CPU practice machine system configuration

Since the external signals (limit, DOG) are not used for this practice, the Q1272LX unit
is omitted.

Main base /Control by Q motion CPU
Q35B /Control by Q-PLC CPU

ol 12O v | @ | ® | @
o o !
L N LN !
o< o< !
5t | 55 |
QO2H | Q172 | 8 2 38 2 | o0en | ©
CPU | CPU | 52 | 5= | Open Open
ri| oe1P-Al 2z | 3= |
X = e § > 5
Extension Sc | 8¢ |
base 58 58 |
connector 2% | 28 |
| " [, ,J ,,,,,,,,,,,,,,,,,,,,,,,,,
bl tTTToIITooICoIIToCITTTTTmoooo [
e, \ | 5
Servo amplifier Servo amplifier + YO | Toaal
MR-J2S-10B  MR-J2S-10B | to |Lamp | Oggﬁ
_ _ ' YOF ' y23 | Switc
Axis 1 Axis 1 | |
IH-=110] |
x X0 ) 0] . .
Q172J2BCBL1M ‘ o | Switch Digital
D D | D D o | With lamp y2F | indicator
| X10] _ . Y30
[ ! ‘ } to | Digital to | Lamp
e S ‘ | X17 | switch Y33
UsVeW | | UsVew | ! ! X18
| | SSCNET cable to | Selector
' Encoder cable Encoder cable MR-J2HBUSO5M X1A
i MR-JCCBL2M 'MR-JCCBL2M
‘ ; X1B
1 ! to | Notused
! ‘ X1E
! |
! | XlF] Emergency stop
| ] Servomotor Sow
| AXis 3000rpm
: 2 | HC-MRO53 Absolute 131072p/r
| ——
} X axis (Axis 1)

‘l_ | Axisl R NI | Ball screw
Servomotor T | | | | | | | | (Lead 5mm)
HC-MFS053 250 | | | | | | | |

200
150
Pen "b Y axis movement range
(Yo 100 |- 300mm
50—
Y axis
(Axis 2) 00~
Zero point (-30, —30)
K4 _50 | | | | | | |
Ball screw (lead 5mm) 50 00 50 100 150 200 250 300 350
5mm/rev. »
- X axis movement range 400mm '|




[Practice machine operation panel ]

The input signal switches are wired to X0 to XOE.

» The function selector switches are
wired to X10 to X17.

xe
X0 Xt X2 X9 XOA - yq710x10! X18 REAL XIA

Do DDz o] | Jogxe
X3 X4 X5 X0B X0oC H 1’ OH E

o v ‘”’ = ‘H‘ = |||‘ Y°°‘| G ST
X6 X7

o v [y [voo] [voe] ‘ @

X1A.

i _| » The digital switches are wired to X18 to

The lamps are wired to YO to YOE.

X10
to
X17

X0 X1 X2 X9 X0A
STANDBY SET NO CONTINUE VIRTUAL
POINT POSITION- POSITION- MODE
X3 X4 X5 X0B X0C
SPEE SPEE SPEE
cHance crance cHanGE UpIDOWN Reser
X6 X7 X8 X0D XO0E
CAM DATA
DIGITAL X0, N
switch 2 digit XL
X2, _
X3 JOG operation
Xa.iiiii, Positioning start
D, Y Speed change
.............. JOG _ X6, command
Real Operation XT oo
""""""" . selector switch X8.ovoovorrinns )
""""""" Virtual X9................ Current value change
.............. Emergency stop XOA .............Open
XO0B ............. Pen UP/DOWN
X0C............. Error reset
XO0D . ............. Stop
XOE ............. Sudden stop

The basic settings for the Q motion CPU are set.

Push-button
switch




_ The digital indicators are wired to

Y2F to Y20
Y33 Y32 Y31 Y30
X23 X22 X21 X20

@ @

Toggle switch

X20 ..o, Axis

%21 changeover
to Open

X23

" Y20 to Y2F.

} The lamps are wired to Y30 to Y33.

} The toggle switch is wired to X20 to X23.

Actual current
position display

Servo axis starting

display

Digital indicator
] 4-digit

[o]ojojo]

] Lamp



9.3 System setting

The system is set with SW6RN-GSV2P.
(1) System setting window display (when the menu is changed to another

menu)
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(Continued on next page)

1)

2)

3)

Open the CHANGE TO OTHER MENU dialog box
from the PROJECT CONTROL menu displayed
when the SW6RN-GSV22P is started, and click on

the [System setting| button.

The SYSTEM SETTING window and BASIC
SETTING dialog box will open.

Set the "Number of main base slots" to '5'. After
setting, click on the MULTI-CPU SETTING tab in

the dialog box.

Set the "Number of multi-CPUs" to '2'.

Set the "Automatic refresh setting" to 'Setting 1',
and set the following.

"Head device" ‘MO’

"Number of #1 machine points" : '8'

"Number of #2 machine points" : '8'



(Continued from previous page)

4) Set the "Automatic refresh setting" to 'Setting 2',

o=

P |5 27amAsE | and set the following.
T shFE- ) \ Head device : 'D6000
| I CPUBLEIF-ISDEIEE-+ “Number of #1 machine points" : '4'
yrpcREat: W =Dt e itk . . o
CPUpE Bty [ 2RI Te EAE L Number of #2 machine points": '4
=3,
b= e el
fe) SR EDE-TERRIEL 5)  Confirm that 'All machines stopped due to error in
- BEILyaEE o N . "
== #2 machine' under "Operation mode" is checked.
EOPLEZ B CPUME After checking, click the SYSTEM SETTING tab i
GRU CPUEERI G SERBT Ca000 .
TR e e the BASIC SETTING dialog box.
154 / 4\ 0808 050 DEOO0| _ DEO0S
jﬂﬂé\ 4]/ oEog 030B Da004 Da007
R
=ik
SERET N R ERRRTRET N A . DIWMY BT,
BOPURSBED SEIDE I IT- 1T
) SATERIPR ITNFOPUBS, BB L TR 1,

oK I FeEl:
6) Set the "Emergency stop input setting” to 'X(PX)',

B | TVFOPUBE and input '1F' for X(PX).
EEEIEEAE STOP—RUNBSH{E — Check that "Operation cycle setting" is selected

08 me = A1FETOP—RUNIT . . - N

. M2 ONE B0 under 'Automatic setting' and that "Turn M2000 ON

1.7 ms
ZAwFISTOP—RUNM} + 1 ” 1
a5 - Rﬁ‘z%u% AT at switch (STOP - RUN)” is under operation at
fi e
L HABEANRE STOP ~ RUN' _ _
182 me . After setting, click on the [OK] button in the BASIC
QL G ORPH CM )
© GEERE < FFS 7= ¢ o ~1FFF) SETTING dialog box.
S EERE
i | FAMZ [ FFD | S |'}-3'¥_(2) F9Fi2)
| mE | %m | me | e | Ee

PIERIL— | M | 0~8191

L= | B | 0-—1FFF

Fhosc=h | F | 02047

TRl D | 0—E19

Al2e | W | 0--TFFF

FuF e FNFIZT T T DEE

FuF @0 S F NI T T TE, EEE

OK& I Feltll |

D REE Fr 30 MOl BFR e G 7) The SYSTEM SETT'NGWmeW W||| Ope'n_
The settings for each unit are explained in (2), (3)
and (4) on the following pages.
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(2) Setting the motion slot
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(Continued on next page)

1)

2)

3)

Double-click on the slot 1 of the main base on the
SYSTEM SETTING screen to set the input/output
hybrid unit in slot 1.

The MOTION SLOT setting dialog box will open, so
select 'l/O unit' from under "PLC".

After setting, click on the |Detail setting| button.

The 1/0O UNIT SETTING dialog box will open. Se
the "Unit type" to 'Hybrid (same No. for input/
output)', and the number of points to '32".

After setting, click on the [OK] button.

The MOTION SETTING dialog box will open again,
so click on the [OK] button.



(Continued from previous page)

4)  This completes setting of the slot 1 input/output
hybrid unit.
Slot 2’s input/output hybrid unit is controlled by the
Q-PLC CPU and does not need to be set.)




@)

Setting the amplifier

FoEn | T-ERE |EEEEE SEHERE
PR [T AET 7" — B
|MR-J25-E =] [:MR-R-BST-37 -
10E.20B.40B,508,100B,200E,350E
TR 500B.700B.11KB15KB.22KB
|1EIE ~| |*MR-J2-Bill=z"
10B.20B.40B,508,70E6,100B,200B,3508
-MR-J2Jr-B)-2°
03B
= MR-H-B{A) - 2°
10B.20B.40B,508.100B.200E,350E,
G00B,700B11KE16KB22KB
*MR-H-BN43 -2
30KBATKBASKEBOKE
=MR-J25-Bi -2
10E,.20B.40B,608,70E,100B,200B,3508 ;l
ok | tew

~

7o TR | EE | EEEEEE | SHIERE
TE-R
£ HE=5H £ Hi-MH " HA-FF = B#hstE
1 HE-0r € HEC-SF © HG-MF
) HASIH I HEERE " HG-KF
 HA-FH € HG-UF ol 3
Tfizm TEEhERERTRT - S -2 B AL T ST -2

FHZET AR T AR - M D=2

I =] [Fo-SFH SFearars -
HG-FF+a/F P _ ) _
HG-RF#3 BEERE: T - ER BTl T
HG-LIFR2/LIF3/UF*34 HHLET, )
HG~ME*3,/ MF*30 T-eE R E T L E T
HG-KF+3 BEE A
Hv-LFoord =]
ok | sem

ik il

1 F-WE 1

[Clie 1578

SHTEMES a0l |

[ o | #om

(Continued on next page)

1)

2)

3)

4)

To set the first servo amplifier and servomotor, click
on the servo amplifier (first [d1] amplifier from left)
in the SYSTEM SETTING window.

The AMPLIFIER TYPE tab screen will open in the
AMPLIFIER SETTING dialog box. Set the
"Amplifier type name" to 'MR-J2S-B', and the
"Amplifier capacity” to '10B'.

After setting, click on the MOTOR SETTING tab in
the AMPLIFIER SETTING dialog box.

Set "Automatic Setting" for the "Motor series".
After setting, click on the REGENERATIVE
RESISTOR SETTING tab in the AMPLIFIE
SETTING dialog box.

Check that "Regenerative resistor" is set to 'No
external regenerative option'.

After setting, click on the DETAIL SETTING tab in
the AMPLIFIER SETTING dialog box.



(Continued from previous page)

roowel THEE | EEEmEE | Sasee 5)
~FUVERE Power OHEPEFES 1580 E
NG Al |
' ABS 0 Bz
e iﬂlNo.‘
-%;s;‘fgw R [T
(o
6)
Fertl
7
o X 8)
TR T T-RERE T EIEEIEATE
~FUIERTE PowerOf feRETEEEE
" ING Al 0
i« fABS 10 [oléz
Bl Mo.
—AER A 4R o
- [ 2= 9)
(o=
10)

AUTO AUTO
1 &B5 2
dl

ABS

Set the "Axis No." to '1' and check that the other
items are set as follows.

"Amplifier setting" . 'ABS'
"External dynamic brake selection": 'None'
"Tolerable movement amount : 10 rotations'
during power-off"

Click on the [OK] button in the AMPLIFIER
SETTING dialog box.

Next, to set the second servo amplifier and
servomotor, double-click on the second (d2) servo
amplifier from the left on the SYSTEM SETTING
screen.

Carry out the same steps 2) to 4) for the first unit.

Set the "Axis No." in the DETAIL SETTING tab
screen to '2'.

The settings other than "Axis No." are the same as
the first unit.

Click on the [OK] button in the AMPLIFIER
SETTING dialog box.

This completes setting of the first (d1) and second
(d2) servo amplifiers and servomotors.



(4) Relative check, Conversion, and Save As
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—E." T‘LE:'Ii'T_E |',| |||____F

LB REE FTO T
L+ EEHRFE Citrl+3

ENT el R 0 A
ST LA

fr-:f’} LR
UETLERSEMFE T GO
GEV22PMEE T (2

EfIk] X T [l

42T ARTIHA
g ]
FEEIF iR

SITAERTEMRAT 0D
GEWZEPMES T (2

1) After setting the motion slot and ampilifier, click on
the [File] menu and then the [Relative check] menu
in the SYSTEM SETTING window.

2) If the message "No error." is displayed for the
check results, click on the [OK] button.
If the error contents and remedies are displayed,
correct the settings, and execute the relative check
again.

3) Click on the [File] menu and then the [Conversion]
menu.
When the message "Completed.” is displayed, click
on the @ button.

4) Click on the [File] menu, and then the [Save As]
menu.
This completes setting of the system.



After ending the system settings, set the servo data.

9.4 Setting the servo data

P ] B
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THLE BEC) AW BHE
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EIEN 7% BEiERT -5 JoGE&ET % T
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180

PULSE
Z0000[PULSE]
20000[PULSE]

EEAT4-8

2147463647 [FULSE]
IPULSE]

100[PULSE]

GIPULSE]

B aigRr—4 1[PLS/sec]

TPLS/ sec]

1[PLS/s2e]

1[PLS/see]

T

T

[ so0m0lPis/=ec]
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T

GSVZ2P GPU: AT7125H [ 7159146 : C¥ AT7ZSHEMITSUBISHL 7
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E{ERTE
B L e
1[ElEzizE R
LS mEES
NGl fHIER
A=z EBR{E
Zb0=0) 3 FER{E

& mm{ inch  deeree " PULSE

[ 731072 [PULSE]
[ 50000 [zem]

LN ]

[ ] [£m]
[ Zia7agzedy  [am]
[ 2147483548 [2m]

L T =

1) Click on the [Servo data setting tool button in the

2)

3)

4)

SYSTEM SETTING window.

Close the system setting window after the servo

system setting window opens.

(Click at the upper right on the window.)

Double-click on the 1-axis section of the Fixed
Parameters in the SERVO DATA SETTING

window.

The FIXED PARAMETER SETTING/AXIS NO.1
dialog box will open, so set each item as shown on

the left.

After setting, click on the button.

Using the same operations, set the 1-axis/2-axis
fixed parameter data, zero point return data and
JOG operation data as shown below.

RO [ T80 [und
VbR F{EE Vol
I %l
A o o
1 [OjET 2 ET 131072[PULSE] 13072[PULSE]
1[olEziEEhE BO00.0[ e ] B000.0[ & m)
BIEE . -
Er TRETTe s 0l OOz
ZM0= 50 FRR{E 4748364 7[ Lt m] 4748364 7[ L m]
ZH =z FER{E -214748364 8] Lt m] -214748364 8[ Lt m]
Y, i m A
B - =
EESERAE g A
ESERAE T R byl
BEAFF:A =-30000.00 L m] =30000.0[ L m]
B {ERT R SRR = =
- RE = =
LB = =
SN . -
[ JOGIEEFIFE{E 10000.000m m mind 1000000 [mm. mind
JOGIEeRT -5 oD e 7 7

W

(Continued on next page)
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5) Click on the [SERVO PARAMETER] tab in the
SERVO DATA SETTING window.

6) Click on the 1-axis section of the Basic Parameters
in the SERVO PARAMETER tab screen.

7) The SERVO PARAMETER SETTING/AXIS NO.1

TOME MR ES dialog box will open, so set each item as shown
EE#EFR ATIEEISEL 3
FiFmIS " below. (Only the basic parameters need to be set.)
917 B#EE i i X
e Rotating direction . %] Reverse (CW)
T-HEEzE I - [b/mn BASF . . . .
yetoma ] pusa e Automatic tuning : ¥ Automatic tuning
ElEzAE © Eflconw & 885w R S o
F-bFay Taﬁﬂ:%f:i o | o mOde 1
R R U s ETIT] .
P P ol Servo response setting : 5
Ml oo | oo
AR ER S 5 o o ; ;
4 ERENE After setting, click on the [OK] button.
O 7ZaFbE-b
€ FIafIE-b2
T —T 8) Using the same operations, set the 2-axis servo
parameter as shown below.
F%ﬂm ‘@I s | ok | dow
180 78l
TUIERTE MPA-J25-10B-ABS MPA-J25-10B-ABS
EEEET PTFEE A7 Va0, | O A7 vavtal,
F{F el B B
=0T EE BahtE
T iE Rk - -
e E-olEEE . min] - -
EAN T SR 2PULSE] - -
EED) FEzow Fezen
T
T a0 IR - -
- R A Fa—— e F-Fao e
P e 5 g
F-RERED IB{EC 9) Click on the [Data setting] menu and then the
Bl —ERE (D) » [Parameter block setting] menu in the SERVO

. M-
WahZAwF A
TR FoC)

V

(Continued on next page)

DATA setting window.
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NS5
AR W T DL Y DR EBIE SRR TLE T, 10) The PARAMETER BLOCK SETTING BLOCK NO.1
B o ) s s i dialog box will open when the "Block 1" section is
FEHIRE /se0] 200000(PLS/580] 200000[FLS /0] 200000(PLS/3e0]
fia L ) R =5 double-clicked on, so set the following contents
,‘%.(’i#ﬂgiiﬁ mu?][[%sec] mnté[gﬂsec] TEIEIEID[[r;ﬂsEE] 1 g .
= . .
e After setting, click on the [OK] button.
Pl RaR et 2 e 100[FULSE] T00[FULSE] 100[FULSE]
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STibE m b [F—
HHBRIE El= SFERR L0
STOPRMIFEMIE ¢ jidslE & R{ELE o
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11) Set block 2 as follows in the same manner.

@

=031 =072
] il 1EE (i mm mm
IEEHIFRE 10000000 mm min] 10000000 mm min]
o EISRS 100[meec] 400[meec]
HARE A 180[mzec] 400[mzec]
R A S B i ] Bl[mzec] Bl[mzec]

SFLHEE AO[4] RO

tL 2l ERAE 300[%] 300[%]
STOPE3T; o an3g 2171k 2171k
FHaIPRRE R 25T e 10002 m] 10002 m]

V

PR TURERED RED 12) After setting all the servo data, click [File] and then
iz the [Save As] menu.
This completes setting of the servo data.

ENT R GirleE
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9.5 Practice SFC programs

The sequence programs and SFC programs used for practice are listed below. Refer
to the following explanations for details on each program.

. Start by sequence
Normal execution Start by SFC program
program

» Sequence program

oD h20f » +[JOG operation]

o— —4-F (Mad SFC program No.10

Ky w19 » [Real mode main]
——-F—{sp.sFCs HSE! K10 hWe00 D900 SFC program No.0

x18

%13
—{sp_sFcs HIET KO ME01 D301 ]

Al
f———SP.SFCS HBED K130 Mg0z D802 )

~L

[}
[}
[}
[}
[}
[}
[}
[}

— L ________ H
L -+ t[Zero point return]
[}

[}
[}
[}
[}
L

SFC program No.20
* [Initial setting] SFC program No.210: Automatic start

-------- -+ ¢[Servo program
continuous]

SFC program No. 80
>« Virtual mode for

practice
SFC program parameters
No. Program name Automatic END_ NumF)er Execution timing
start operation | of shifts

0 Real mode main No Normal

10 JOG operation No Normal

20 Zero point return No Normal

80 Servo program continuation No Normal
210 Initial setting Yes Normal




* Normal execution program

[Initial setting] program
Started automatically. No. 210

Initial setting

i

T—.
e

G2100

|F2100 |

F2102

|F2101 |

ﬁ
m

» Program started by sequence program

[Real mode main] program No. O
Started by sequence program.

Real mode main

END

[JOG operation] program No.10
Started by sequence program.

JOG operation I

;

F100 |

|F1U1 | |F102 | [END ]
IFE2 ]
IFE3

G104

|F103 | |F104 |
IFE3 ]
IFB4

G106

|F105 | |F106 |
IFE4 ———— |
IFBS

G108

|F107 | |F108 |
IFES




e Program started by SFC program

[Servo program continuation] program No. 80 [Zero point return] program No. 20
Started by No. 0. Started by No. 0.

Servo program continuation |

Zero point return

G800

-
-

-
[+

(’I)E G)m'" [ ~ G)Eﬁ)m'" 0] - (I)E
(= [Jaaf™ | @ =] wl~ ||~ | @ @ oll—
o =] o =] [=] =] (=4 o =]
© =] - ~l [ B = @ pacq
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1

=

5 il il

m|m | m m m | m
22 (3 12l (3] EE(EE (3] [2
(=] (=2 B 4 -4 o (=4 =
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¢ QO02H sequence program

M200 M201
| |
~ O (s )
X18  X19
8 I ¥a [SPSFCSH3E1 K10 M800 Dgoo | StartofJOG mode
7 _| | 4 = SFC
IS
X118 X19
& — || [SPSFCSH3E1 KO M801 D801 | JStartofreal mode
) I I R SFC
o
(@) X1A ]
B | [SP.SFCS H3E1 K130 M802 D802 ] Startof virtual mode
! SFC
\J SM400 X20 Output of 1-axis
41 | pd [DBCD D6004 KA4Y20 ]{current value as
I Al BCD code
X20 Output of 2-axis
*‘ } [DBCD D6006 K4Y20 ] current value as
BCD code
M205 T3 TO
| P [y (
‘ { A1 4 (¥30 )44
Q M206 K5
% L] (TO ) 4
E O 71
| 4 (
‘_E | 3 (31 ).
< K5 The lamps (Y30 to
g (T1 ) 4 Y33) turn on
5 ' sequentially while
% T1 T2 the 1-axis and
= 2-axis are starting.
: -t vz g
\.) K5
(T2 )
T2
} (Y33 )
K5
(T3 Ty 44
SM412
92 | (M31 )4 1-second *1
. [ clock Automatic
=3 SM413 2 d refresh
3 -secon i
| ( ] setting
2 % | (M33 ) Clock device
3
© o6 [END 1

*1  When the clock relay is refreshed for automatic refresh, it may not be refreshed at
correct timing depending on automatic refresh timing.



9.6 Creating SFC programs

Create the SFC program used to set the operation of motion control.

9.6.1 Creating a new SFC program

Creation of a new SFC program starts by assigning the [Program name].

1) Click on the [Program edi tool button in the SERVO

DATA SETTING window.
=(| &z EJ' | .l | ﬂl |ﬂ| J The PROGRAM EDIT window and SFC PROGRAM

Close the servo data setting Wlndow after the :
PROGRAM EDIT window opens. :
:
1

(Click at the upper right on the window.)

2) Click on the button.

- 7
[Path 1 [C:¥ni7ey
i &
[*ny*=hh=a] [HITSHBISHI
g 2
FSFCIOS T4
T EEEEE S I :
& EEE TSR AT |
SRS
Tl |
@« 7°n8 3LN0JIE
20 LETRIE

s F cﬁl:l’::m’c’%ﬁ}ﬁ\h A

E

="

B
EXT(D; FCIAS S LR

U3
BEDS FCcAOsSLER B
LET.

B sriafees 3) The NEW CREATION dialog box will open, so set the
SFCTHT S LERRISELE T o program No. of the SFC program to be created.

SFCTOSSLND. [: g =) b o=, ot — e " n '
= g S LI R R S Input 'O’ for the "SFC program No.", and 'Real mode
(0 ~ 255) main' for the "SFC program name".
SFCTTS S LM Click on the [OK] button after inputting.
DT | WP ok Oo s e e £
(B £A16TF

SER B ’Tl\_l FeRp) |

@

(Continued on next page)




(Continued from previous page)

~SFCIOLS354

NO. | FO5S LB |
0 U A
10 JOGiEdT
2 ESiEE
B0 -t nh Sl
210 A Zie+ LERTE

(The procedures for creating the SFC programs
other than No.10 and 20 will not be explained
here. Refer to the section on the SFC programs
for operation and create the programs later.)

4) The set SFC programs will be listed.

Click the button again to create the

SFC programs shown below.

No. Program name
0 Real mode main
10 JOG operation
20 Zero point return
80 Servo program continuation
210 Initial setting




9.6.2

Creating the SFC diagram

Arrange the SFC diagram symbols to create the SFC diagram.

SORESTE 1) Select the "10 JOG operation” from the SFC program
e B st in the SFC PROGRAM CONTROL dialog box,
O leew - and click on the [OK] button.

~SFcJOo ‘_’7'?1_\
= I”j?'ﬁ?*%%w I & BEND MDBET TR
Eéﬁ ﬁr-ﬁ?‘jvuofj@;ﬁ aESUSTE o 0t E |

ZipLERE
42 AtahEsl MOIE ﬂl
@ 2) The program edit screen (used for creation of each

SFC program) will open.

[
@ GBEEC FRG EBRW FATD ERG@ oW AwrH ERE 2| x|

el fafawle] 7|s] When the SFC program is selected by mistake,

1
1 |
) = = : causing another SFC program to be displayed, :
i click on the [SEC program control tool button to :
| select the desired SFC program again. :
ly o]
[ @®=[ [ [osver | crusaiz v B B @ia@:ﬁ'*

v

Elll@l@l i5) }@ll tjl 3) Click on the [Pointer] tool button in the PROGRAM
i EDIT screen.
[ i A
=E] 2@ ol 0] 4) Click a random position to arrange the SFC diagram
AR e EEEE symbol pointer.
- ' Multiple points can be arranged. :
JOG operation 1 . . 1
\‘ ] 1 After arrangement, click the right mouse button |
|

F:] 1 to clear the SFC diagram symbol. :

U

(Continued on next page)



(Continued from previous page)

JOG operation 5) Click on each tool button thereafter in the similar
manner to arrange each SFC diagram symbol as
shown on the left.

: (SHIFT Y/N transition)

: (1-time execution type operation
control step)

T oump)

¥ : I (Continuation of connection - branch)

{1l

=]
|

()
=
)

T

9]
—

]
)

9]
—

B
Bl

0]
—

M

L

Rl

< 6) Connect the SFC diagram symbols arranged.
EES _ . _
® HB Tk 5 %l Click on the [Connection| tool button in PROGRAM
EI 1EiE EDIT screen.

(Continued on next page)
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e i N P
B8] »| 2@ - [

?|elE = ©HEEE

JOG operation |
i

;

@

JOG opération
—

END
F. ] F.
)
o ¢
F o | F |
\l.l
7
®
Iy S—
A
F O
N
v
®
E ———
F o | F o |

(Continued on next page)

7) The shape of the mouse cursor will change when
moved over the SFC diagram symbol.
Drag the start point of SFC program and the pointer
to connect the SFC diagram symbols.

8) Connect the other SFC diagram symbols in the same

manner.

When the connection is made incorrectly, click on

the tool button ( ) on the PROGRAM

EDIT screen, and then move the mouse cursor over
the connection line. Click the mouse to cut the line.

G




(Continued from previous page)

T/ 17 A - GBV2ZP - [10:J0GiE#z] 9) Click on [Edit] and then the [Alignment] menu in the
[E 7#LE | FEED FTW 79000 &) PROGRAM EDIT window

= [ el Gtz '
El@ @ = — : % The arranged SFC diagram symbols will be aligned.
e Girle

TTH-T

§{|§§|| i) Giri+G
G-

HIlRL0 el
| JO -
FATIERA Girle &

fTHA L
FilgE A D
EEIC N
o 10) Set the program No. and pointer No. to the arranged
0|0 = @ =) %l SFC diagram symbols.

Click on the tool button in the PROGRAM
EDIT screen.

11) Double-click on the pointer (P).

| 12) The pointer No. setting dialog box will open.

e Input ‘0" for the "Pointer No.", and click on the [OK]
JIEN i (0=~ 16 ) heutl _bgtlo_n; _____________________________
[ | The pointer No. can be set between 0 and 16383 for
¢ W}ig 5 3%2 . each SFC program
BfTa-FxT

|
:
: (Note that 'P0' for the SFC program No.0O differs
. from 'PO’ for the SFC program No.10.)

|

0 = K120 =

— DOAaM . sFoEEERES D4 m - SercERT-M IS
FE 7. sFOEERII-F OEFAE Teah® k177007 3k
TEOTI DS ETTFHICEIRLT (LS,
a%{&l@-ﬁ ML kEle (em 8y HER4T T

U

(Continued on next page)
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(L 3

JOG operation I
—

PO

wkES
| S L= {0 ~ 4095 ) ool
~THb
(&R FAB 0T
SEAAOYT

o = KLU =
— N, SFOEIEE A e B SFOED R o
ENE7. SRR OEALL (1w oL

TEOTPICEEE T IR T LS. _
b= T L FAI (EEIID TFERAT TR

o

13) The pointer No. is set to '0'.
Next, double-click on the transition (G).

14) The PROGRAM NO. SETTING dialog box will open
Input '100' for the "Program No.", and click on the

button.
_________________________________ |
1

U

(Continued on next page)
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| |F102 | [END

|F105 | |F106 |
T

G108

|F107

15) The program No. 'G100' is set to the transition.
Set the program No. and pointer No. for the other
SFC diagram symbols shown at left in the same
manner.



9.6.3 Inputting the transition and operation control step

Set the conditional expression and operation expression to the transition and operation
control steps arranged in the SFC diagram.

i 2P - T11:.J0G!

TS R 5= 11 )08z, . .
[ 7 fR® mrtd HwoD BEQ AW T 00 £ 1) Click on and select the operation control step 'F100'.
CEEEE RS )

||| = HE=eEE o E

JOG operation 7

i T B 2) When '[F100] appears at the area on the lower right
oo | [T ‘U“é | of the screen (step’s PROGRAM EDIT screen),
|
s | double-click it.
I |
| |
a_ _ _ _ ___ ________41

SLMRE [F100]

3) The OPERATION CONTROL PROGRAM/
TRANSITION PROGRAM EDIT dialog box will open.
Click on the [Command selection] button.

! The command can also be input and set directly.
! Skip to step 5) when inputting directly.

" o
o wew |
D—FFi4ZAZ#E ﬂ

PP TNAZEE D
TR {ETEEE

TokS | B20h [ sarSk
ey | BT EEBLST Q172/0179
SEL AN

[ #=aL38 | Dn OnL Dnf 08191 =l

4) The COMMAND WIZARD dialog box will open.

& Select as shown below, and click on the Completion
[ RST (D) = ()

o button.

S Type : Bit device control

RST ¥100=X0+H 100 Description :RST

RST ¥100=D100L==D102L

Description example: RST MO

) i ZRST
BESNLETNADR ST &iTLET,

wo | e | =]

WV

(Continued on next page)
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CEEE R S 3aAEY 5) The command will be set as 'RST MO0, so input

aeER | T & 'M3202" for 'MO'.

| B I Click on the [Enter] key to feed the line, and input 'RST
0T Wz

g RST W3323 M3203', 'RST M3222' and 'RST M3223'.

After inputting, click on the button.

6) When the message "Conversion completed.”
appears, click on the [OK] button.

7) Click on the button.

1 [RST M3202 [ |
2 RST M3203
3 RST M3z22
451 RST M3223

sl |

J 8) The set command will appear on the step’s
ll PROGRAM EDIT screen.
[F 100]
1 RSl M3z02
2 RST M3203
3 RoT Mazzz2
4 R5T M3223

V

(Continued on next page)
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G106

|F105 | |F106 |

G108

|F107 | |F1oa |

PP - [0 JOGEST]

B2 075 i - G
[F 7B REE RO 7%

CENGE ERRE)

alel - P dnlE)

JOG operation I

@

(Continued on next page)

9) Set the operation expression

and conditional

expression for the following operation control
program and transition program in the same manner.

[G100] | PX18
[G102] | PX5*IM3203
[G104] [ PX3*IM3202
[G106] | PX1*IM3223
[G108] | PX7*IM3222
[F100] | RST M3202
RST M3203
RST M3222
RST M3223
[F101] | D640L=K100000
SET M3202
[F102] | RST M3202
[F103] | D640L=K100000
SET M3203
[F104] | RST M3203
[F105] | D642L=K100000
SET M3222
[F106] | RST M3222
[F107] | D642L=K100000
SET M3223
[F108] | RST M3223
*(Logical product: AND) M3202 (Axis 1 Forward)
I(OFF) M3222 (Axis 2 Forward)

M3203 (Axis 1 Reverse)

M3223 (Axis 2 Reverse)

10) Click on the [SFC diagram write] tool button on the

PROGRAM EDIT screen.




(Continued from previous page)

11) When the message "Completed normally." appears,
click on the button.

12) The SFC program will be listed on the right side on
20 GREQY FRKW MM FaTD) TG Sk e

|E,Em screen.
IIIII 51| 2| 2| | = = @@-: = B

JOG1§ 5

S0 00— OB GO 3 —

13) Click on [File], and then the [Save As] menu on the

=r PROGRAM EDIT window.
}f 3 BT This completes creation of the JOG operation SFC
= ENRIE e program.
2 - 2

—  SFCTUYSLEIR . =

SFCITYSARRALSC

P TAREDRE T G

GSV22POFE T (2




T 77IE

9.6.4 Inputting the motion control step

Set the motion control steps (used for positioning control, etc.).
Create the SFC program for zero point return first.

ﬁE%K)

FTly]

1)

EEREEE

7| B |mlsroTnTTAER |

2)

7k
[Path 1

C:¥0172%
q

[7°my° chh] IHSHBISHI
q

~SFCIOS 54

[0 T FO55 228 |
[ 2 SFE ]
10 JEIGiﬁ;ii

a0

AR 5
210 A 2304 LERE

& SEEN I DA FT

210 AT

e et

V

L

Zero point return

KO

[END

U

Zero point return

END

4)

L/

.
L

N

K 0 :ReaL . ]

V

(Continued on next page)

Create the SFC program for zero point return.
Click on the [SFC program control tool button on the
PROGRAM EDIT screen.

Select "20 Zero point return” from the SFC program
list in the SFC PROGRAM CONTROL dialog box,
and click on the [OK| button.

Create the zero point return SFC program with the
following procedure.
(&) Arrange the SFC diagram symbols.
Arrange the SFC diagram symbols using each
tool button shown below.

: (Motion control step)
: (END)

(b) Connect the SFC diagram symbols using the

tool button.

(c) After selecting the servo program No. using the

tool button, set the servo program No.

Click on the motion control step 'KO' to select the
control step, and double-click on the PROGRAM
EDIT screen.
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(Continued on next page)

5) The SERVO PROGRAM EDIT dialog box and
COMMAND SELECTION dialog box will open

6) Setthe " Command division " in the COMMAND
SELECTION dialog box to 'Simultaneous start', and
the "Servo command" to 'START'. Then click on the

[OK] button.

7) Input the 'K1'in the "Program No.:" text box.

Click the key to feed the line, and input 'K2".



(Continued from previous page)

FEATTEL @ 13312

ezl |

8) Click on the button.

This completes setting of the 'KO' motion control step.

U

9) Carry out the same procedure to create the motion control steps used for the other SFC
programs shown on the following pages.

Outline of motion control step editing |

1) Click on the Program No. setting button.

2) Input the motion control step No. to be edited next PO SANOERT

in the "Program No." in the PROGRAM NO.
SETTING dialog box, and click the [OK] button.

H—RIDHZLIE (KD UT]
slER | E-FENIEE |
JOH5 LN EATE Fitie) |

[, 0

’r?"ﬂ’}“iﬁﬁﬁ

[KT 1= <o~ 40053 PR

3) Note that the setting items required may differ depending on the type of command for Command selection
- Axis No. - Address - Speed (- M code, dwell time).
To set the M code or dwell time, select the "Setting item" on the right of the SERVO PROGRAM EDIT
dialog box after selecting the command, and click the [Add] button. The setting will be enabled.
Note that the item displayed at "Setting item" may differ depending on the command selected.

4) Click the button.

REAL [k o: UFIL ]
, o 1 START
SimultanéproGRAM NO. 770973 5Me.
PROGRAM NO. 770973 Mo,
. REAL k 1 : UFI ]
Zero point icuwnn 1 ZERD
(AXiSAXIS L1 1
. . REAL k 2 UFIL ]
Z s
ero p0|-nt | R
(Axisaxis i 2

U

(Continued on next page)
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U

Select the "M code" from the
"Setting item", and click on the

button.

Select the "M code" from the
"Setting item", and click on the

button.

Select the "M code" from the
"Setting item", and click on the

button.

10) After creating the motion control step, click on the
button to close the SERVO PROGRAM EDIT

11) The set motion control step will appear on the

REAL [k 11 U7l ]
. 1 ABS-2
Positioning, o g 1, 200000 gm
(2-axis linaxis LT 2, 20000.0  4m
COMPOSITE VELOCITY = .E')Zl;E 3 RO00. Q0 mm/’m in
REAL [k 12 . UFI ]
o 1 ABS-1
Positioning, s i 1, 300000 0 itm
(1-axis linveLocity EE 4000. 00 mm/min
M CODE MI-F° 3
REAL (K 13 UFIL ]
e 1 ABES-2
Positioninaxis i 1, 2000000 4m
(2-axis linX1s 12 2, 2000000 Mm
COMPOSITE VELOCITY %B‘iﬁ = F000, 00 mmfmi n
M CODE —L*
MI-F 3
REAL [k 14 UFIL ]
oy 1 ABS—1
POS't"On_mAms ETe 2 20000.0 4m
(1-axis linveLocity R 400000 mm/min
M CODE WMI-F : 3
FEA T TE 13312
247 dialog box.
|4 PROGRAM EDIT screen.
(K 0 :rReaL ]
T START
PROGRAM NO. K 1
PROGRAM NO. K 2

V

(Continued on next page)
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bt

131
a0} GR(EC) FRGO TTRM FAYDE E-RGE 20b )

Sk

el )

. Zero point return
2 END

'iﬁ"u”; MERE - GEV2ZP - [POESTEIR

sl

ENRIE) T Gtrlep

SFCITYSAEIRED.
SFC MY S A RRAlLE G

TN ZAIRETFE T
G22I T (2

12) Click on the [SFC diagram write] tool button on the
PROGRAM EDIT screen to convert the program into
a SFC program.

Refer to section 9.9 and create the SFC programs
with the following numbers.

d B9 P19

13) Click on [File], and then the [Save As] menu on the
PROGRAM EDIT window.
This completes inputting of the motion control step.



9.6.5 SFC program parameter setting and batch conversion

Set the parameters and convert them for the created SFC program.

ERG 2R
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f
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(Continued on next page)

1) Click on [Option], [SFC parameter setting] and then
the [Program parameter] menu on the PROGRAM
EDIT screen.

2) The PROGRAM PARAMETER screen will open.
The created SFC program will be listed, so double-
click on "Initial setting".

3) The PROGRAM PARAMETER SETTING dialog box
will open.

Set "Start setting" to ‘Automatic start'.

After setting, click on the button.

e e e e e e e e e e e e mm e e e e e e oy

ask (execution timing) setting

Normal task

Execute at motion cycle (dead time)

Event task

» Execute at constant cycle (0.8ms, 1.7ms,
3.5ms, 7.1ms, 14.2ms)

» Execute upon input of external interrupt QI60
10 to 115

» Execute upon interrupt from PLC (10 to 115)
(GINT command)

NMI task (Non-Maskable Interrupt)

Execute upon input of external interrupt QI60 10

to 115

Since it has higher priority than external input of

event task, it is executed preferentially even if



(Continued from previous page)

7 NI SARE - GSV22P - [10:J0C 4) Convert the created SFC diagram into an SFC
[ 77LE) REE H=TM program as a batch.
=[] fllﬂl =[] Click on the [Batch conversion| tool button in the

PROGRAM EDIT screen.

Z=|E| =] Sl

JOG operation l
—

bn 1

5) When the message "Completed normally." appears,
click on the [OK] button.
This completes creation of the SFC program.

! If a "CAUTION" message appears, correct the SFC
! program, or exit the GSV22P.

(Endlng the SW6N-GV22P) 6) Click on [File] and then the [GSV22P end] menu on
i SwW22P - 0151k BIE I the PROGRAM EDIT screen.
WEE RTW 17900 EED EH (The [File], [GSV22P exit] menu is located in each

g [EFFED Ctrlvs ﬁ Iﬂ|?§*|E€J||§ function window.)
— EMRlE Cir[+P |
i [on] | ped]
E SFCIMYFAEIRED. J mliall
SFC MY ASRHL D)
T SAREDE T

7) If the setting data has not been saved, a message to
i%*”ﬁu:, e RS °u’; 41 confirm overwriting will appear.
& VS, AL Click on the [Yes button.
(The message for the PROGRAM EDIT screen is
e | ERRtS] IR | eS| shown on the left.)




9.7 Writing to the motion CPU
Write the servo setting data and SFC program to the Q172CPU.

1) Setthe Q motion CPU to STOP.

@

A0 | GR(EC) FRGY IR 2) Click on the [Communication] and then the
IBEEATE Gy fi [Communication setting] menu on the PROGRAM
EDIT screen.

ST IABECPUL B 3) The COMMUNICATION SETTING dlalog box wil
Lwaviiig
-~ SoONETIBIE open, so check "RS-232C", select "1. Serial
e communication CPU connection” and click on the
C uss Detail setting| button.
—ab7-h
 NETADHY
 GG-Link
" Ethernet
(ol E i

b

7
72—y~ NETADHMR S ER
S, 1 Ethernstt/SF 012
EINETA10¢ a7ty EF IR
HEBANET/00-C0LinkibSP 12
SRR COLink-NETANHI BRI R =l

4) The DETAIL SETTING dialog box will open, set the

ry{,%—‘ "PC side I/F CPU setting" to '‘QnCPU', and the
R "Object CPU" to '#2 machine'.

eren o o Atfter setting, click on the [OK] button.

el o The COMMUNICATION SETTING dialog box wil

open again, so click on the [OK] button.

BFIFCPY H

imaa [

1 2 2 4 i (1~ 9999)

b= NETAD e B HE
7 =He: e 7= 1 (01— 2280
B Of Gl BFiF 0 (0~ 647 B350
==

et

5) When the message shown at left appears, click on

the [OK] button.

& ABISEBNEEENZ Uiz, SREREMICLETH?

] AT |

(Continued on next page)
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6) Click on the [Communication] and then the [Transfer]
menu in PROGRAM EDIT screen.

7) The COMMUNICATION dialog box will open, so

A7 HD .
R check "Servo setting data" and "SFC program", and
ERIET . -
[ then click on the button.
7 #- R ERET %
527 AERGE
H-ERET A
B4
AR

Wb Z{wFERTE
¥ SFCTTT4
¥V SFGATH-4
¥ SFCIMY34A
HlE-FErcE, FAFS, G
T4 2b (FAFS | G
¥ #=iE T SAGD
[ AMEEY D54
[ hAF™-&
[T kT i 20 ~48191) - |

8) Since the dialog box to confirm the motion CPU type

gﬁ%g;%gbaégg CPU, OSIE[ SW2200 VERIDA 1TF, and writing execution, click on the button.
A2 Eal) a

oz |

9) When the message "Completed normally." is
displayed, click on the [OK] button.

V

10) Resetthe Q-PLC CPU.

11) Set the mode changeover switch (arranged on the operation panel of practice
machine) to "Real", and run the Q-PLC CPU and Q motion CPU.

The state is normal if "RUN" of Q02HCPU and "RUN/M.RUN" of Q172CPU turn ON.




9.8 Test operation

PLC READY (M2000) must be turned OFF before starting test operation.

"Stop" the Q motion CPU.

9.8.1 JOG operation

Perform the JOG operation in the test mode to level the disc attached to the

servomotor.
ERGD EIRM et E-ME
=181 %]
i e ) e
A

=

B0 MW EHE
] D1 5 = i}

7
s &
<L FIBRES

o hEhe ==L (MO0 EOFF

FRHEH ST TGRA

w RIS EIS]
Ty MI-E KT DGR
FLGTON (O EEFi,
YFE IR ELBITES DR T Do

VPR [ FArET | SFRlEE 2 Program

-

?ff 14

TEMTY GBE{(EC a2%HY BEIR

B RS EE

X

_[olx]|

T JOGIEET

ElNotETE

JOGIEREENE

= 150000 Lmmsmin]
— JOGIEEER E HEH
0.07 - 1000000 [mm. min]

— JOGESER R

1)

2)

3)

4)

Click on the tool button in the PROGRAM EDIT
window. _ _____ _ _____________________

After the TEST window opens, close the
PROGRAM EDIT window.

(Click on at the upper right of the window.)

The test start request will be executed automatically
when the TEST window opens.

Each tool function’s tool button is validated when the
motion CPU is set to the test mode.

Click on the tool button.

The JOG OPERATION dialog box will open, so set
the "Axis No. designation" to '1".

The JOG operation will start when the [Forward| or
button is pressed.

This operation will level the axis 1 disc.

(When the "JOG speed" is set to small value, the
JOG operation speed will decrease, allowing the
delicate movements.)



U

(Continued on next page)

(Continued from previous page)

T JOGIEST !EIE 5) Set "Axis No. setting" to '2' so that the disc is levelled
BhhoiEE JOGIRREEATE in the same manner as axis 1.
= 200000 | [mmsmin]
— JOGIEE R EEH
001 - 10000000 m mind
— JOGERER

@

JOGEFEEN 6) Alter the disc is levelled with JOG operation, click on
Tz | iz | the button to close the JOG OPERATION
dialog box.

This completes JOG operation.

A7T-RAFT |




9.8.2 Running the servo program

Run the zero point return and positioning servo program set with the program
operation in the test mode.

1) Click on the [Program operation| tool button.

B ~L7%H  EERGED

JOr5LEE

&2 i A EET NS 2) Adialog box for selecting the type of program operation
will open, so click on the [Independent operation| button.

| mmiEe),
-l

4707 IR ) 3) The PROGRAM OPERATION (INDEPENDENT)
- dialog box will open, so set the spin box to '1', and
click on the |Program No. setting| button.

SRFESE T |

R : 40 - 490

& om7 LB G 4) Click on the [Setting completed] button in the
(15 [ZERD PROGRAM OPERATION (INDEPENDENT) dialog
TursanesE | (B box.

{8 : 40 - 49}

W

(Continued on next page)



5) The PROGRAM OPERATION dialog box will open,
A e T so click on the button.
(The axis 1 is returned to zero point.)
Note: The motor will not rotate during data-set type
zero point return. (The current feed value is
set to '-30000.0pum'.)

FOYFLERELT- L]
IF-7T54MNo o
13- [1]

(1%

R 1 e eI [—
£ i MNextI T340 l—
e M-t ro—

ro—
—

6) The message "Program operation completed." will
appear, so click on the [OK] button.

7) Click on the button in the PROGRAM
OPERATION dialog box.

T

V

8) Start operation of the servo program No.2 in the same manner.
(The axis 2 will return to the zero point.)

9) Start operation of the servo program No.11 in the same manner.

10) Click on [Test] and then the [Test mode reset] menu
in the TEST window.

11) A dialog for confirming cancellation of the test mode
will open, so click on the button.

TAM-MERERRELE S, . , .
iy T = B o A A This completes operation of the program using the
SELNTEm? test function.

£, 30, (D |




9.9 Program for operation

This operation sequence/SFC program has been prepared for the SW6RN-GSV22P
(for Q172).

The explanatory drawing of the practice machine’s operation panel, is shown in section
9.2

9.9.1 Initialization

When the RUN/STOP switch of Q motion CPU is set to RUN, PLC READY (M2000)
will turn ON for the Q-PLC CPU.

Example of SFC program for when the all-axis servo is started upon reception of the
PCPU READY flag (M9074).

(1) Program example

( Initialization } SFC program No.210

PO

IFE1
M2042 (all-axis servo start command flag) is G2100
turned ON in the following cases.
« M9074 (PCPU READY flag): ON
* M9075 (Test mode flag): OFF

* M9076 (Emergency stop input flag): ON F2100 F2101

The following signals are output to the M200, IFE1 |

M201, M205 and M206 set by automatic refresh.

« M2415 (Axis 1 servo ready flag) and M2435 F2102
(Axis 2 servo ready flag)

¢ M2044 (Reallvirtual mode changeover status)

* M2001, M2002 (Axis 1, Axis 2 start accept
flan)

NED

[Transition]

G2100
M9074*IM9075*M9076

step]

[Operation control SET M201 = M2044

F2100 F2101

SET M2042 RST M2042

F2102

SET M200 = M2415*M2435

SET M205 = M2001
SET M206 = M2002
RST M200 = !M2415*IM2435
RST M201 = !M2044
RST M205 = IM2001
RST M206 = IM2002

M200

M205

M2001
M2042
M2049
M2415
M9075

: M2415 and M2435 ON/OFF state M201 : M2044 ON/OFF state

: M2001 ON/OFF state M206 : M2002 ON/OFF state

. Axis 1 start accept flag M2002 : Axis 2 start accept flag

: All-axis servo start command flag M2044 : Real/virtual mode changeover status
. All-axis servo ON accept flag M9074 : PCPU READY flag

: Axis 1 servo ready flag M2435 : Axis 2 servo ready flag

: Test mode flag M9076 : Emergency stop input flag

[Timing chart]

/Set RUN/STOP switch to RUN

— -

- <
M9074

The parameters are checked.
The servo parameters are written to the servo amplifier.
The M code is cleared.
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o

(2) QO02HCPU sequence program

CPU READY flag

M200  M201
| | "
{M84
! /Ir JOG mode
T X18  X19
Virtual mode — —f fSPSFCSH3EL K10 M800 D800
Real mode
X18  X19
| || ISPSFCSH3E1 KO  M801 D801
Virtual mode
' ISPSFCS H3E1 K130 M802 D802

) 4

]

]

]

| Start of SFC for

JOG mode

| Start of SFC for

real mode

_| Start of SFC for

virtual mode



9.9.2 JOG operation

When the forward JOG start signal (M3202/axis 1) or reverse JOG start signal (M3203/
axis 1) is turned ON, the axis will move at the speed stored in the JOG operation
speed register (following table) and the details (acceleration/deceleration time) of the

parameter block set in the JOG data.
The axis will stop when the JOG start signal is turned OFF.

(1) JOG operation speed setting registers

JOG operation Speed setting range
speed setting i
i mm inch degree PULSE
No. register
High- Low- Setti Setti Setti Setti
'9 ow SN 1 Unit eI Unit SN Uit | 29 | unit
order | order range range range range
1 D640 D641
2 D642 D643
3 | D644 | D645 x1072 x1073 3
) x10 pulse
4 D646 D647 1to mm 1to inch 1to / 1to /
5 D648 D649 (6000000001 / 600000000 | 2147483647 i 10000000 s
6 D650 D651 min min
7 D652 D653
8 D654 D655
(2) Forward JOG start signal and reverse JOG start signal
Control axis Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
Forward M3202 M3222 M3242 M3262 M3282 M3302 M3322 M3342
Reverse M3203 M3223 M3243 M3263 M3283 M3303 M3323 M3343

(3) Program example
1) JOG operation conditions

Item Condition
Control axis JOG operation speed Axis 1 Axis 2
JOG operation speed 1000mm/min 1000mm/min

Forward (X5)

Forward (X1)

JOG operation command input
Reverse (X3)

Reverse (X7)
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2) Example of SFC program for JOG operation of axis 1 and axis 2 with
independent start

(170G operation | g program No. 10

Start of JOG
operation mode

All JOG operation is
stopped when the JOG
operation mode is not

selected.

If the axis 1 is not in reverse JOG, F100
the forward JOG is started when
"X5" is turned ON.
|F101 | |F102 « END
1
IFEZ
When X5, X3, X1 and X7 are turned OFF, the
IFE3 forward JOG/reverse JOG (corresponding to
If the axis 1 is not in forward JOG, G104 each switch) is stopped.
the reverse JOG is started when
"X3" is turned ON.
|F103 | |F104 |<7
IFE3 !
IFB4
If the axis 2 is not in reverse JOG, G106
the forward JOG is started when
"X1" is turned ON.
L |F105 | |F106 |<7
IFE4
IFBS
If the axis 2 is not in forward JOG, G108
the reverse JOG is started when
"X7" is turned ON.
|F10? | |F108 |<—
IFES ;
G100 G102
PX18 PX5 * IM3203
. G104 G106
[Transition] PX3 * IM3202 PX1* 1M3223
G108
PX7 *1M3222
F100 F101
RST M3202 D640L = K100000
RST M3203 SET M3202
RST M3222
RST M3223
F102 F103
RST M3202 D640L = K100000
[Operation control SET M3203
step] F104 F105
RST M3203 D642L = K100000
SET M3222
F106 | F107 |
RST M3222 D642L = K100000
SET M3223
F108 |
RST M3223




PX5 : Axis 1 forward JOG command
PX3 : Axis 1 reverse JOG command
PX1 : Axis 2 forward JOG command
PX7 : Axis 2 reverse JOG command
D641, D640 : Axis 1 JOG speed setting register
D643, D642 : Axis 2 JOG speed setting register

[Timing chart]

Axis 2

[ xo [ [ xa ][ x2]

~ | x3][x4] [ x5 ]~

[ x6 | [ x7 ][ x8]

Axis 1

JOG speed
Forward / \ / \

Reverse

X3

M3203




9.9.3 Main routine SFC program (real mode operation)

This SFC program is executed in the main routine when the real mode is selected.
It is used to start other SFC programs (from this main routine SFC program) to execute

various operations in the real mode.

(1) SFC program started from main routine SFC program

SFC program No.

Program name

Description section

20 Zero point return

9.9.4

80 Servo program continuation

9.9.5

(2) Program example

'Real mode main | SFC program No. 0

Start of real mode

operation

Start of “Zero point return”
when X0 is set to ON, and
X2001 and M2002 are set to
OFF

FB3
Start of “Servo program con-
tinuation” when X2 is set to
ON, and M2001 and X2002
are set to OFF

| =]

GO Gl
i, PX19 PX0*/M2001* M2002
[Transition] G3 G4095
PX2*IM2001*IM2002 NOP
M2001 : Axis 1 start accept flag M2002 : Axis 2 start accept flag

PX0 : Zero point return command PX2
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9.9.4 Zero point return

When the servo program is executed at the motion control step of the SFC program,
the operation is executed according to the contents of the data and parameter block for
the executed servo program.

[SFC program]

EStart of “Zero point Real mode main | SFC program

return” when X0 is set to ] No. 0 !
1ON, and X2001 and T E

3M2002 are setto OFF gt

Waiting point

Zero point return SFC program No. 20

|

KO <+——Servo program No. O start

END

KO: REAL K1: Real

1 START 1 ZERO
PROGRAM NO. AXIS 1
PROGRAM NO.
PROGRAM NO.

N -

[Motion control step]

K2: Real

1 ZERO
AXIS 2

PX0: Command for zero point return start



9.9.5 Continuous positioning

To execute the servo program in the sequence of 11 - 12 - 13 - 14, the 'WAIT' type
transition is used after the motion control step (servo program), so that the execution is
shifted to the succeeding motion control step (servo program) after completion of servo
program being executed.

When the program is interrupted during continuous execution, the operation is
executed continuously from the interrupted servo program to re-start the operation.

[Real mode main] program

Real mode main I
I

| Start of “Servo program
‘continuation” when X2 ileB3

iset to ON.
| N

No. 80

Execution of servo program
No.11 when D12 and D32 are
setto "11" or M329 is turned
OFF

3-second waiting

M329: ON

Execution of servo program
No.12 when D12 is set to "12"
and D32 is set to "11" or M330
is turned OFF

Execution of servo program
No0.13 when D12 and D32 are
set to "13" or M331 is turned
OFF

3-second waiting |G&11 |

M331: ON

SFC program

~-

-

E3

-

Execution of servo - FB4

program No.14 when
D12 is setto "13" and
D32 is setto "14" or
M332 is turned OFF

K14

3-second waiting

M332: ON |F&l3

FE4
F&07

Since a series of positioning
operations have been
completed, M329, M330,
M331 and M332 are turned
OFF.

m
iI




:

G800

d

G801

PX19 ((D12 == K11)*(D32 == K11 ))+ IM329
G803 G804
TIME K3000 PX19
G805 G807
[Transition] ((D12 == K12)*(D32 == K11 ))+ IM330 TIME K3000
G808 G809
PX19 ((D12 == K13)*(D32 == K13))+ IM331
G811 G812
TIME K3000 PX19
G813 G815
((D12 == K13)*(D32 == K14 ))+ IM332 TIME K3000
F800 F801
SET M329 SET M330
[Operation control usoz QFSO?
step] SET M331 RST M329
RST M330
RST M331
RST M332
K11: REAL K12: REAL
1 ABS-2 1 ABS-1
AXIS 1, 2000.0uM AXIS 1, 300000.0uM
AXIS 2, 2000.0uM SPEED 4000.00MM/MIN
COMPOSITE SPEED  5000.00MM/MIN M CODE 3
[Motion control step] K13: REAL K14: REAL
1 ABS-2 1 ABS-1
AXIS 1, 20000.0uM AXIS 2, 20000.0uM
AXIS 2, 200000.0pM SPEED 4000.00 MM/MIN
COMPOSITE SPEED  7000.00 MM/MIN M CODE 3
M CODE 3
D12 : Program No. executed by axis 1
D32 : Program No. executed by axis 2

D329 : Completion of servo program No.11
D330 : Completion of servo program No.12
D331 : Completion of servo program No.13
D332 : Completion of servo program No.14




9.10 Operating the practice machine

9.10.1 Operation

The servomotor movement is monitored with the servo monitor using the SW6RN-
GSV22P.

M=l E3 1) Click on the monitor tool button on the TEST window.

2) The MONITOR window will open and the enlarged

} EE =S = R T
MMWU : JET_I?*:"IEEH - s o current value monitor will appear.
o3 EURERE 17 | TRt 9415 On(H2042) K i i .
; 8.8 m © o o ||PEETEmmmm (For details on the monitor operation, refer to section
- wm 02 e

FH(FLATI(H076)
s

[ e 9.10.2.)

hl | »
72 GSVIZP | OPU:QITZ [715eii: G¥QITZ¥MITUBISHT I

v

(Continued on next page)



[Execute JOG operation]

(Continued from previous page)

~
[xo] [x1][x2]
~x3] | | [ X5 |-
[x6][x7][xs8]
4

The axis will move with JOG while the switch is ON.
ltems to check when axis does NOt MOVE:  +—mm e e e e e e

| . Is the servo ON?

* Is the Q-PLC/Q motion CPU set to RUN?

* Is the personal computer in the test mode.

1
1
1
1
1
i
i (Cancel the mode if in the test mode.)

[Execute zero point return]

Set the mode selector switch to [REAL] X19.
* Press . The X axis and Y axis will return to the zero point.

[Real mode main] program

I FE1

Note: The motor will not rotate during data-set type zero point return.

(SFC program No. 0)

Real mode main

] (SFC program No. 20)

A
1FB2 /]\‘

[G
PXOx IM2007* IM2002

The SFC program "Zero point return” is started when X0 is
turned ON, and M2001 and M2002 are turned OFF.

Zero point return

IFE2

~

v

[Zero point return] program

[Zero point return

[KO: REAL]
1 START
PROGRAM NO. K 1
PROGRAM NO. K 2

Execution of servo program No. 0 (simultaneous start)

\ AXis 1 zero | ki Reay
) 1 ZERO
point return

AXIS 1

The axis 1 current value will change to

—30000.0um.
AXiS 2 Zero | ko reay ’
point return LS 2

The axis 2 current value will change to
—30000.0pm.

v

(Continued on next page)




(Continued from previous page)
[Starting continuous positioning]

» Positioning will be carried out with the following path when turns ON.

The circle number indicates the servo program No.

Y axis
2501
@ 3rd point
200+ (20, 200)
1501
1001
20+ @ -@ 2nd point
@D start point (300, 20)
(20, 20)
i i f f f i — X axis
20 100 150 200 250 300 350
(mm)

)

End of operations




9.10.2 Monitor operation

The current value, cause of error occurrence and motion SFC operation status, etc.,
can be checked with each monitor.

(1) SFC error history
The history of errors that occurred in the SFC program after turning ON or
resetting the motion CPU power supply is displayed.

1) Click on the SFC error history button in the
J#LE REE FEA 17 MONITOR window.

BEE llllul{@ll
O sedscs BB

P AT A ) I 2) The SFC error history monitor will appear.
= EEENEE A ) y PP
J SFCIrEW 3=18L5 4 (N2000 )
35 e S e o | —
ﬁ{ 8 ff'i_F/E .7,,",’,7 iy L 1113 (M2043)
el o o e BT MBLSL151517)
LR — -*:” 1 120 BEfsanis. S ATINI078)
e R AL ST ff SIS
6/ 8 SFC F/G/K ') EEE  5huist foses gy
16:55 ——-  KI--——— 1 120 &izahes,
6/ 8 SFC F/G/K 7°mo% BE -l
ib:5h ——--  Kl--——— 1 120 Afeanss,
6/ 8 SFC F/G/K 7°msh bt
----- 1120 e q8)
B/ 8 SFC F/G/K 7°moY BE Pl 2%
i6:55 ——-  Kl-——- 1 120 A&isanss, M20483
G/ 8 SFC F/G/K 7°DoY BE  F-aplg %, 15 /m/ﬁtfﬁévg.ﬁ “ep(M2038)
16:55 ——- Ki--——— 1 120 A&feahis, 3+20n)130f
T/ RIBAA A 3T AR N0 44
1 1
GSVIZP | GPU- Q172 W%J'J..Aﬂﬁ L@E o
t]| & & || [@es - asveer Spe0tomp-~ivh | [Aaled® o5t
(2) Starting and stopping the monitor
0y ABEC  EI2RMY AL [ i i
L 2RI g —=h 4 1) To stop the monitor, click on the monitor stop button

I} in the MONITOR window.
| T :E|;|"'::'?1'$.IJ:|EE

U

0y GBEC IR L7 2) To start the monitor again, click on the monitor start
button in the MONITOR window.

- | .El_i

o

| £ E%’T

EE




(3) Motion SFC monitor
The motion CPU program monitor is displayed.

I 77 REE Fr
=S| & o= ]

ZxlE =l mE

@ ORI AL E T 7
SIS, ¢ T ST R A T
EDE FRIEETS (L 58519, MERLET LEND

LY,
IMISAF/FEGRITIERLTL BT 0 ZR i F s E LI
-Flb T ST TS AGE L F T o8 S,

ﬁﬂ{%gﬁﬁ%@_ﬁ?ﬁ‘s"b& FE BNz N R ADS R REERE
D, L% TSR T 5. S ERRL IR APRIER TR A T, &
BRI EIRT S8, 271554 20\ TTHHR SIERLELE .

VoA | R |

o

<

il [-]
a0 GBIEC) EREKM MM AN M@ e At ERE =2
) m|x|aa|><| 1~I¥I@IH@| Bl Bl ]
e P EE)

K 12: U7 ]
1 ABS-1

1, 300000.0  um
TR 4000.0% mn/min

|K13 | |F4095 |

——

L7

HAzst || & & || s - osveor | S1e10.78mp - AfUE BnrIaEE - Gov2.. [Azloe® e

ol o 2l
[ [T U0 G [ Gsvar | oruaiz | pry oAMR S E e

&
s o

(=TT T A

s

(Continued on next page)

| B2

1) Click on the monitor mode button on PROGRAM EDIT
screen.

2) When the message shown at left appears, click on
the button.

3) The motion SFC program monitor will appear.
S5): Running

@ Stopped

. In break

-(Blue) Active
(Red) : Waiting for parallel connection

D

4) Click on the execution step device monitor button.
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(Continued from previous page)
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6)

7

5) The EXECUTION STEP DEVICE MONITOR window

will open. The state of the active step’s device can be
confirmed.

To change the displayed program, click on the
PROGRAM BATCH MONITOR button.

The PROGRAM BATCH MONITOR EXECUTION
STEP window will open.

When the program to monitor is double-clicked on,
the window for the selected SFC program will open.



9.10.3 Monitor trace graph

The position command, position droop, motor speed, motor current, and speed
command, etc., can be traced with the SW6RN-DOSCP’s digital oscilloscope.

Each method differs as shown in the following table according to the communication
connection method. The method using an RS-232C connection is practiced in this

section.

Items

PC real-time read method

Motion buffering method

SSCNET communication

SSCNET RS-232C/USB
communication communication

Communication method

High-speed refresh communication

Transient communication

Number of sampling points

8,192/data (max.)
(default value: 8192/data)

8,192/data (max.)
(default value: 2048/data)

Sampling cycle

3.5 x Nmsec (1 < N < 65535)
3.5msec (min.), 233.0sec (max.)

0.888 x Nmsec (1 < N < 65535)
0.888msec (min.), 58.253sec (max.)

during RUN

Display of waveform during RUN O X
Temporary stop of screen during o 9
RUN

Zoom-enlargement of screen o y

Waveform display method

Scroll method to display updated data

Data is read in a batch after STOP and
displayed in a waveform.

Trigger function
(filter designation)

Filter time value: 3.5 x Nmsec
(N: 0 to 65535)

Filter time value: 0.888 x Nmsec
(N: 0 to 65535)

Buffering method for sampling
data

Data sent from motion CPU is
buffered every 3,555ms at PC side.

Data is buffered at motion CPU side until
STOP is requested or trigger is established.

Judgment of trigger condition for
establishment

Judgment at PC side

Judgment at motion CPU side

Stop/interrupt during buffering

When the is clicked, the
buffering is stopped. (It is unnecessary
to interrupt the buffering.)

(stop)

« The buffering stop request is sent, and the
buffered data is read in a batch.

* While buffering is executing
The buffering stop request is sent, but the
data is not read.

« While the data is reading in a batch
The data reading is interrupted, and the
waveform is not displayed.

 The file is not saved. (Automatic saving by
establishment of trigger)

IRQ setting at SNETP

Required

Required | Not required

(1) Communication setting

[ R = e E
YL i B
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£l FRLAAE 2
i R ¥
5 psw K
3] S

i g1
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(Continued on next page)

1) Click on [Start], [Program], [SWNRNC-GSV],
[SWBRN-GSV], [SWERN-DOSCP] and then [Digital
oscilloscope] in Windows.




(Continued from previous page)

REE Frnl) AwrH

(c) 2) The DIGITAL OSCILLOSCOPE window will open.

1] olE| 2Rl |

() [

el ] v ] = IR
N B I e S

7o)
&g

| (b)

)‘l-—(e)

[ [ | [ (k)
Ei L)
2 [
3] 10
= <o
G =
B =
(n) (0) (B (pX@)(m)i)
No. Name Function
@ MENU button Displays the shift butt(?ns (PROB, TRIQGER, PRINTER, DUMP, FILE) to each
screen, CH No. selection, and application screen changeover button.
(b) RUN button Starts/stops the monitor.
(c) SCREEN FREEZE button Stops the screen temporarily.
Selects the monitor cursor to move from monitor cursors (A, T, B3). When held
(d) Monitor cursor selection button | down for more than three sec., the monitor cursor of the selected button will
move to the center of the graph.
(e) Monitor cursor display button Shows or hides the monitor cursor.
(U] VERTICAL DIVISON dial Adjusts the vertical axis range for the selected channel.
(9) HORIZONTAL DIVISION dial Adjusts the time axis range.
(h) SCROOL button Enables the horizontal scroll.
(i) VERTICAL button Enables the vertical scroll for the selected channel.
() SKIP button Validates/invalidates the movement of monitor cursor to waveform change point.
(k) HIGH SPEED button Changes the monitor cursor movement unit/screen scroll unit.
() Display area MAP Displays the monitor cursor position within sampling area.
(m) | Channel selection button De_signates the channel for adjusting the GND movement/vertical scroll/vertical
axis range.
Displays the monitor data item name. (For monitor data corresponding to axis,
(n) Monitor data display column the axis No. is displayed before monitor data item name.)
Changes the display/non-display of waveform at ON/OFF of display column.
(0) Sampling value display column | Displays the sampling data value for monitor cursor position designated last.
Validates/invalidates the GND display. "GND" is a reference position on display.
When the oscilloscope is started, the GND is set initially to "0".
) GND button If the GND button held down for over three seconds, the waveform sampled is
displayed so that the GND position is at the center of vibration.
The vibration is also adjusted automatically to a readily visible size.
(o) Monltor cursor time interval Displays the time width of each monitor cursor (A/T/B).
display column
) Time range display column Displays the time range.
(s) Vertical axis display column Displays the vertical axis range.

®

Operation status display

Displays the current operation status (STOP/MONITOR/TRIGGER/FREEZE).

column

(Continued on next page)




(Continued from previous page)

No. Name Function
Adjusts the monitor cursor position/waveform display position when the monitor
cursor is moved or the waveform display is scrolled.
The function may change depending on the combination of following push-
buttons pressed.
SCROLL button ON Scr_olls the screen every 6 grids
horizontally.
SCROLL |VERTICAL | Scrolls the designated channel every
HIGH button OFF [ button ON | grid vertically.
SPEED Moves the monitor cursor to the
button Monitor SKIP waveform change point each time
_ ON cursor button ON | when the SKIP button is pressed 10
(u) | JOG dial selection times.
button ON | SKIP Moves the monitor cursor every grid to
button OFF | the waveform change point.
SCROLL button ON Scr_olls the screen every grid
horizontally.
HIGH SCROLL | VERTICAL | Scrolls the designated channel every
SPEED | button OFF | button ON | sampling data vertically.
button Monitor SKIP Moves the monitor cursor to the
OFF cursor button ON | waveform change point.
selection SKIP Moves the monitor cursor every
button ON | button OFF | sampling data.

U

FROE PROEEIB.. Ctrl+B

j Lo
Elil— TRIGGER(T). GirkT
DUMPIDY.  Crl+D

vl

Flrai@) | REE #TA ALH

3) Click on [EDIT] and then the [CHANNEL] menu on
DIGITAL OSCILLOSCOPE window to set the
communication items.

S SRR, R 1IE:

R*YI2I/F
AT,
O AT T A - A,
SEOHET
EeoHne [ 0E @0 HE

& Tt N PTATY
1B{SERE
(USB/RS-2320/SSGNET/ 3 b-1)
B E IR
&+ OMLINE £ OFFLINE
ok | Felrtll

The DIGITAL OSCILLOSCOPE COMMUNICATION
SETTING dialog box will open, so set the "Sampling
method" to the motion buffering method.

After setting, click on the

IConnection destination designation button.

s

(Continued on next page)




(Continued from previous page)
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(2) Waveform measurement

DIVI=ION

A
IYERTICAL ﬂ FROE k 1
- 5 +

TRIGGER

=

(Continued on next page)

5)

6)

7)

1)

The COMMUNICATION SETTING dialog box will
open, so check "RS-232C", select "1. Serial
communication CPU connection” and click on the

Detail setting button.

The DETAIL SETTING dialog box will open, so set
"PC side I/F CPU setting" to 'QnCPU', and "Object
CPU" to '#2 machine'.

Atter setting, click on the [OK] button.

Since the communication setting dialog box is
resumed in this case, click on the [OK] button.

When the message shown at left is displayed, click
on the [OK button.

Select the item to trace.

Click on the IMENU| button, and then the |PROB

button.



(Continued from previous page)

2) Click on 'Motor current/command voltage', '‘Motor
speed' and 'Position command', and then click on the

button.

3) Click on 'Bit device 1'.

4) Click on 'X2' using the alphanumeric button arranged
on the device window, and click on the [OK] button.

5) Click on the [OK] button.

(Continued on next page)



(Continued from previous page)

SCREEH
FEEEZE

DIUI=ION
WERTICAL -
H +

L

Bit OR-Trigger

CH 1 CH = CH 3 CH 4 CH

W [CCRELR

Pattero 1 \\::;\/i}m::/\%\/l
B!

Filter i | 0 |
=

[m=ec] = rate = rate

e PEAGHE VIR NMOETY
Sampling rate <msec>

Sampling size <ecint>

Trigger Point

[ 1eza ||| 1o |

| » |

Filing Trigger

U

[ 5 |
7|8 |9 X
4|5 |6 | 7|
1 |2 |3 | — |nc
0O =l ENT

4

s

(Continued on next page)

6) Setthe trace conditions.

7

8)

9)

Click on the IMENU| button, and then the [TRIGGER

button.

Check "Bit OR-Trigger".
Click on "Pattern" of CH 1 twice.
('1' (ON status) will appear.)

Set the sampling unit to 4.0msec.

Click on and select the setting value '1' for "Sampling
rate" on "STRAGE MEMORY".

(When selected, the display color will change to
yellow.)

Click on the '5' and then 'ENT" using the value input
button. (When the button is clicked on, the value
will be cleared.)

With the above step, the "Sampling rate" will be set to
'5',



(Continued from previous page)

A PR AR I MO Y
Sampling rate <msec>

0.8 x [ ]
Sampling size <voint>
8192

Trigger Point

4095 |

[ amms |

-« || » |

E Filing Trigger
U

okl

U

MB"RIT $077 005

A-B: 0o A—T: 5022 BE-T: 4873 [mzna]
50 [msBad iv]

CHL s000 cHE s000 cHa S0C0 CH 5000
rémin 10E~Tum TR G3ER

10) Set the sampling size to 8,192 times.
Set "Sampling size (point)" to '8192" in the same
manner as steps 8) to 10), and the check "Filing
Trigger".

11) Click on the [OK] button.

12) Click on the button.
The trace monitor will be executed.

13) The trigger waiting status will occur, causing
"Sampling before trigger" to appear at the display
area MAP.

| 14) Turn ON X2 of the practice machine.




(Continued from previous page)

| 15) When buffering is completed after establishment of

the trigger, the Buffering data reading progress bar

will appear.

’i The waveform will appear when the buffering data is
read.

HANT L.

EREE
D TE BEE ERW AW

R 16) The _d|splayefd graph can pe enlarged or reduced and
VO b sromaczcor: I— — confirmed with the steps given on the next page.

B oo 7

o
FIEEIE AR

fef |
i

T e
LR Tevez00 verooor (1A B8 9 B B 73

1
A UAT £ s 200000

]

(Continued on next page)



[Enlargement/reduction of graph in horizontal direction]

Adjust the time axis range.
HORIZOHTAL

HORIZONTAL

Enlargement/reduction

[Movement of graph in horizontal direction]

Allows the graph to be scrolled horizontally.

SCROLL

Leftward
movement

<=

Rightward
movement

=

[Enlargement/reduction of graph in vertical direction]

Adjust the vertical axis range of selected graph.

HERTICAL

VERTICAL

Enlargement/
reduction

[Movement of graph in vertical direction]

Note:

Enlarge/reduce only the graph for the designated data
No. in the vertical direction.

Allows the selected graph to be scrolled vertically.

VERTICAL

Upward
movement

Downward
movement

Note:

Only the graph for the designated data No. is moved in
the vertical direction.




9.11 Ending the operations

9.11.1 Ending the SW6RN-GSV22P operations

Ipfl(F)  FAMI} JB{EE ~ALINHr BEERER

SRET —HIEEENTET.
ESHFEFELEFTMT

ST L7 (M |

9.11.2 GX Developer END operation

T TINDEEIET T TRTF AL

TR TINRIRIERL .. Ctrl+M
M hERACDD. Ctrl+0
R o] g s [T e

TN EFEFTFID Crl+5

ImThbE) REE BERAERG R

TR TINDARR D).
B2S 0K

AlaelaRt

w7 —RE

POR{TECE HL.

ftf=E 7 DR D
ki b f R E S

70 (M

FUADERER.

EMkl[PY.. Cir[+P

1 CEMELSECH¥GPPWYCT 72

ARG Developerkfogh S S G

COEM | et

1) Click on [File], and then the [GSV22P End] menu on
the TEST window.
(The [File] menu and [GSV22P Exit] menu are
located on the window of each function.)

2) If the setting data is not saved, the message to
confirm overwriting of the data will appear. Click on

the button.

The message for system setting is shown on the left.

1) Click on [Project] and then the [GX Developer Exit]
menu in GX Developer.

2) If the setting data is not saved, the message to
confirm saving will appear. Click on the button.



Chapter 10 Applied Practice with SV22 Real Mode

10.1 Details of practice

Practice drawing triangles and circles as positioning paths on the X-Y table, and
practice uniform speed control and speed control.
Since SV13 is the same as real mode applied to the SV22, this practice is used in

Y axis movement
range 300mm

Y axis movement
range 300mm

common.
250
200
20

150 /
100

50

00 W aiting position (0, 0)

\
® Zero point (=30, —30)
_50 | |
-50 00 50 100 150 200 250 300 350 (mm)
X axis movement range 400mm

250
200 Pl
150 =
100

50 -

3 ‘,»"‘ 3 3 3 3 3 3
00 W aiting position (0, 0)
\
® Zero point (=30, —30)
_50 | |
-50 00 50 100 150 200 250 300 350 (mm)
X axis movement range 400mm
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10.2 Q172CPU practice machine system configuration

Since the external signals (limit, DOC) are not used for this practice, the Q1272LX unit
is omitted.

Main base Control by Q motion CPU
Q35B /Control by Q-PLC CPU

ol =@ @ | @ | ® ' @
I
Sa | 8o |
ES | 5% |
QO2H | Q172 | © 5 S 5 |
r'l| Q61p-AL | CPU | CPU | 3= | 2= Open ! Open
. S 3 =1 |
Extension Sc| 8¢ |
base > g > g |
2w 2w |
connector £c £c ,
T [ _I _________________________
| I L \
IooIIooTIooIIIoTIem l !
Servo amplifier Servo amplifier ! YO | X20 Toaal
MR-J2S-10B  MR-J2S-10B | to |Lamp . o
- - ' YOF | x23 SwWic
Axis 1 Axis 1 | |
1H-=0] |
x X0 . of .. .
Q172J2BCBL1M | to | Switch Digital
|:| D | |:| |:| xoF | With lamp yoF | indicator
l X10| Y30
[ ! | ! to | Digital to | Lamp
fmmm--------oooooooooooooooooooooooo | x17 | Switch Y33
—————————————————————————— - <
Usvew | UsVew | ! } X18
. ! SSCNET cable to f\f/:fccgor
' Encoder cable Encoder cable MR-J2HBUSO5M X1A
1 MR-JCCBL2M IMR-JCCBL2M ?
! ‘ X1B
! ! to | Not used
: : X1E
|
! I
: ! XlF] Emergency stop
: [ ] Servomotor Sow
! AXis 3000rpm
| o | HC-MFS053 | apsolute 131072pir
I —
| X axis (Axis 1)

4" | Axis1 R N | Ball screw
Servomotor P 250 | | ‘ | | ‘ ‘ | (Lead 5mm)
HC-MFS053 ‘ ‘ ‘ | ‘ ‘ ‘ | F

200 —
150 —
Pen /Lé’b Y axis movement range
100 — 300mm
(YOB)
50—
Y axis
(Axis 2) 00~
« Zero point (=30, —30)
X 50 | | | | | | | |
Ball screw (lead 5mm) -50 00 50 100 150 200 250 300 350
Smm/rev. N
- X axis movement range 400mm '|
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[Practice machine operation panel }

» The function selector switches are

wired to X10 to X17.

X2 X9 X0A

\ ”””” x19
X17 to X10' X18 REAL X1A

X5 X0B X0C

X1A.

[

X0 X1
Lo [Lva [ v [ vo [Tvoa] 5577 sog
X3 X4 !

‘ Y3 HH Y4 \H\ Y5 \H\ YOB \H\ YOCH

X6 X7

EMERGENCY STOP

X8 XOD _ XOE
‘ Y6 HH Y7 \H\ Y8 \H\ YOD\H YOE| <EMG

YOF

% |m
g lm

The input signal switches are wired to X0 to
XOE.
The lamps are wired to YO to YOE.

H_}

The basic settings for the Q motion CPU are set.
The lamp is wired to YOF.

X0 X1 X2 X9 X0A
STANDBY SET NO. CONTINUE VIRTUAL
PS%E(T)N_ POﬁ\:‘gON- Pomgow %%’ET
X3 X4 X5 X0B X0C
SPEED SPEED SPEED PEN ERROR
CHANGE CHANGE CHANGE UP/DOWN RESET
2000 1000 300
X6 X7 X8 X0D XOE
ic’;%uzgg C;UF‘I'FCH stop SE?SEN
X10 DIGITAL ). (O A
to :| switch 2 digit X1,
X2 i,
x17 X3

JOG operation

X4 .o, Positioning start
X5, Speed change
X18...ooovee. JOG Operation X6 .o command
) G
X19.....oeee. R_eal :| selector switch xg y
XIA e, Virtual )T Current value change
X1F.....oo.... Emergency stop XOA. ..o, Open
X0B............. Pen UP/DOWN
X0C............. Error reset
X0D............. Stop
XO0E............. Sudden stop

10-3

VIRTUAL _» The digital switches are wired to X18 to

Push-button
switch



_ The digital indicators are wired to
" Y20 to Y2F.

Y2F to Y20

Y33 Y32 Y31 Y30 i
} The lamps are wired to Y30 to Y33.

X23 X22 X21 X20

@ @ @ @ }The toggle switch is wired to X20 to X23.

Axis A Digital indicator
gg ............. RS eover \t(jo ............. potul curen ] i
; position display
to | Open Toggle switch 2L J [0]ofo]o]
X23 Y30............. ) Servo axis starting
\23 display Lamp
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10.3 Practice SFC programs

The sequence programs and SFC programs used for practice are listed below. Refer
to the following explanations for details on each program.

Start by sequence
Normal execution e Start by SFC program
program
* Sequence program
\
K200 k201 A
i —-+ haa ) Automatic ----»
Wi EHis * [JOG operation] start
F—-F—Tsp.5Fcs H3ED K10 Wgo0  Deo0 X SFC program No.10 —===>
Ws Wi * [Real mode main]
—{sP.SFCS HIE1 KD hWEO1 D801 J SFC program No.O > .
mT—[SP_ SFCS H3E1 K130 me0z  Daoz i i
=~ |
I I
| |
* [Start/sudden stop] SFC program No. 40 | fommmmmem » +IWaiting point positioning]
I I
« [Speed change] SFC program No. 60 i i SFC program No. 20
« [Actual current value read] ! ! i
SFC No. 7 ' oo » * [Servo program execution]
program No. 70 | | SFC program No. 30
* [M code read] SFC program No. 90 | |
I I
« [Error detection_Reset EMG] ' R »l * [Current value change]
I I
SFC program No. 110 ! : SFC program No. 60
« [Push-button] SFC program No. 120 i i
« [Initial setting] SFC program No. 210 | A » * [Servo program continuation]
' ' SFC program No. 80
I I
I I
i I »l * [Address indirect
! Seigrrtidimode for
SFGupenstigen No. 100
SFC program parameters
No Program name AUTO END Number Execution timin
’ 9 start operation | of shifts 9
0 Real mode main No Normal
10 JOG operation No Normal
20 Waiting point positioning No Normal
30 Servo program execution No Normal
40 Stop/sudden stop Yes Normal
50 Current value change No Normal
60 Speed change Yes Normal
70 Actual current value read Yes Normal
80 Servo program continuation No Normal
90 M code read Yes Normal
100 Address indirect designation No Normal
110 Error detection_Reset EMG Yes Normal
120 Push-button Yes Normal
210 Initial setting Yes Normal
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» Program started by SFC program (1)

[Servo program execution] program No. 30
Started by No. 0

Servo program execution

[c301 | [c302 | [G303 | [G304
| I |
k12 | k30 | [ka1 |

IFE1 I ! I

IFEZ | 1

[G305 | [G308 | [c307

| |
k2 | [k14 |
IFE2 I
A I I I ]
IFa3 [c316 | [c317 | [ca18 | [c319 |
) ] | |
| |25 | [ka2 | |33 |
Ko | I I I
I

IFE3 L,”,,,,”,,",,,””””,,,”””,,,””,,,””,_,”,,,”T
I
I

IFB4 I I I I I

[G310 | [Ga11 | [6312 | [G313 | [G314 | [G315 !

| A |
[k10 | k11 | k13 | [k15 | [k20 | k21

|
=)
[Waiting point positioning] program No. 20

Start by No. 0 Start No. 0

[Address indirect designation] program No. 100

[Current value change] program No. 50
Start by No. 0

Current value change

G1004

F1002

IFE2

IFE1

END
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» Program started by SFC program (2)

[Servo program continuation] program No. 80
Started by No. 0

Servo program continuation

a0

IFE1

=
-
-y

=803

i

IFE1

2
£

IFEZ

Ea07

‘m‘
II i I-n:-
E=
o

g

IFE2
808

IFE2

]
al= e
x| -
wr r

-

14

815

E o
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» Program started by sequence program

[JOG operation] program No. 10
Started by sequence program

JOG operation

IFBS

G108

|F107 | |F1OB

IFES

IFE6 T

[Real mode main] program No. 0
Started by sequence program

" Real mode main

Waiting position

IFE1

IFE2
Ga

Servo pro.

IFEZ

Current value change

IFE2

[G110 | [5111

[5112 | G113

[5114

|F109 | |F110

|F111 | |F112

|F113

IFEE

IFB7
G115

|F114 | |F115

IFEY

L

FE4
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* Normal execution program

[Start/sudden stop] [Speed change] [Actual current value read]
program No.40 program No. 60 program No. 70
Started automatically. Started automatically. Started automatically.

| Start/sudden stop Speed change Actual current value read

i

IFB1 FB1
FB1 | T
[Fa00 | [Fam | [es01 |  [ee02 |  [ee03 | [F700 |
FE1 | | | IFE1
|F600 | |F601 | |F602 |
IFB2
G702
IFE1
| F7o1
IFE2

[M code read] program No. 90 [Error detection_Reset_EMG] [Push-button] program No. 120
Started automatically. program No. 110 Started automatically.
Started automatically.

M code read |Err0r detection_Reset_EMG Push-button

IFE1 IFE1
G900 G1100 F1200
F900 |F1100 | ||=1101 |
IFE1 IFE1 —l
o]
IFE2 IFE2
G902 G1102
F901 |F1102 | |F1103 |
IFE2 IFE2 1 Initial setting
G1104 o
G2100
|F1 104 | |F1 105 |
|F2100 | |F2101
IFE1




* Q02H sequence program

)

(___SFC program start

(Actual current value display)

Clock output

41

[{e]
N

(o]
S

©
[e)]

—

M205 T3 TO

| | v
[ /F/IV Al (Y30
M206 K5
] (TO
TO T1
| Y2 (
—| 24 (v31
K5
(T1
T T2
it &
K5
(T2
T2
—l (Y33
K5
(T3
SM412
| (M31
SM413
| (M33
[END

M200 M201
| |
—| H (M84
X18  X19
— —F [SPSFCSH3E1 K10 M800 D800 ]
X18  X19
—F || [SPSFCSH3E1 KO M801 D801 |
X1A
—} [SPSFCSH3E1 K130 M802 D802 ]
SM400 X20
— | F [DBCD D6004 K4Y20 1
X20

[DBCD D6006 K4Y20 ]

)_

) 4

)_

)4

)_

)_

) 4

)_

)_

)_

)

IE

Start of JOG mode

1SFC

| Start of real mode

SFC

| Start of virtual mode

SFC

Output of 1-axis
current value as
BCD code

Output of 2-axis
current value as
BCD code

The lamps (Y30 to
Y33) turn on
sequentially while
the 1l-axis and
2-axis are under
start.

1-second *1

clock Automatic
refresh

2-second setting

clock device

*1 When the clock relay is refreshed for automatic refresh operation, it may not be
refreshed at correct timing depending on automatic refresh timing.
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10.4 Writing to the motion CPU

Write the servo setting data and SFC program to the Q172CPU.
Read the existing program from the folder destination path |C:\Q172, project name

SFa.

(1) Reading from existing program file

‘iomllmm el

L

S M
B e ke, A T - ¢

&1 RCLYE

O dErin
5 seg
 EEL

& wry

P rrispswicive
& AT AT
WP Wb G0

7?4’ JI»(F) AL H
IR TEE T E T

TN HNDERTER G I DN . B I LTS

R 0 I DERN)

FRIZI 0 bR IBNN, PEESLET .
I TIRLDSANVETTSEI F78%, 372 270 = 0hEB 0
TEHRSERL TR,

BifF7 0 /b DERE(Q)

BrEornv=hitErELE T,
%J}T‘O)?“ﬂj :DI\H%%UEJ’*‘JJE%ZB@D‘&%A\ SIERLE

TR HMERDIET |

s

(Continued on next page)

1) Click on the [Start], [Program], [SWnRNC-GSV],
[SWE6RNC-GSV], [SW6RN-GSV22P] and then
[Program editing].

An existing program can be read even when another
menu is selected.

2) Click on the [Existing project setting button in the
PROJECT CONTROL dialog box.
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(Continued from previous page)

3) Check that the [Path] under "Folder destination" is
set to 'C:\Q172', and that the [Project name] is
'SFC". Then click on the [OK button.

4) Click on the [OK] button in the PROJECT CONTROL
dialog box.

5) Click on the button after the screen
changes.

(Continued on next page)
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(Continued from previous page)

6) The FILE READ dialog box will open, so click on

the button.

7) The EXECUTION COMPLETED dialog box will
open, so click on the [OK] button.
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(2) Writing to Q motion CPU
1) Setthe Q motion to STOP.

v

700 | GRIEG) ERG Thiw 2) Click on the [Communication] and then the

ARl BIESTED. ) | [Communication setting] menu on the PROGRAM
— | EDIT window.

ElEl SEEEEEE

ST Rl 3) The COMMUNICATION SETTING dialog box will
open, so check "RS-232C", select "1. Serial
communication CPU connection” and click on the

Detail setting button.

4) The DETAIL SETTING dialog box will open, so set

ATIMICF LA

| T the "PC side I/F CPU" to 'QnCPU', and the "Object
et UL CPU" to '#2 machine'.
P— After setting, click on the [OK] button.
Mg -_lﬁ
The COMMUNICATION SETTING dialog box will
open again, so click on the [OK] button.

L3 i L dibite b
[ B
1L JL N R

— T
T € (I i
ot
e | 5) When the message shown at left appears, click on

the [OK] button.

.! "_. BN L SEE LT

() waw |

1750 | B
T
g

6) Click on the [Communication] and then the [Transfer]
menu in PROGRAM EDIT screen.

(Continued on next page)
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(Continued from previous page)

7) The COMMUNICATION dialog box will open, so

AL I°(H) .
I check "Servo setting data" and "SFC program"”, and
THEIET e . A
e : click on the button.
[V #=hEhET
“RTAIATE
AT A
BTA
SR

W3k 2w FERTE
¥ SFC'OY34A
[V SFCMS4-R
[V SFCTIYSA
Hll#T-isFCE ., FAFS , G)
THAF F/FS, @)
[V #=F7 034K
[ AHERI T4
I~ haF=4
[ a7 20 ~—#8121) 27 |

8) Since the dialog box to confirm the motion CPU type

BFESEGPLE Q172 GPL,  OS(3[ SW2200 VERANA4 1TH. nd writing ex ion, click on the |Yes n.
Boecig e and writing execution, click on the [Yed butto

O

9) When the message "Completed normally." is
displayed, click on the [OK] button.

51|

IEmICHE T LELE.

v

10) Resetthe Q-PLC CPU.

11) Set the mode changeover switch (arranged on the operation panel of practice
machine) selected to "Real", run the Q-PLC CPU and Q motion CPU.

The state is normal if "RUN" of Q02HCPU and "RUN/M.RUN" of Q172CPU turn ON.
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10.5 Program for operation

This operation sequence/SFC program has been prepared for the SWE6RN-GSV22P (for Q172).
The explanatory drawing of the practice machine’s operation panel, is shown in section 9.2.
For initial setting program and independent JOG operation start, refer to the section 9.9.

10.5.1 JOG operation

The JOG operation can be executed with independent start or simultaneous start.
For independent start, refer to section 9.9.2.

[Simultaneous start ]

JOG operation of multiple designated axes is started simultaneously.
(1) Simultaneous JOG start axis setting area: D710 to D713
Set the axis for JOG operation in D710 to D713.

F*Reverse JOG 4{ FFor\Nard JOG ———

B7 B6 B5 B4 B3 B2 B1 BO b7 b6 b5 b4 b3 b2 bl b0

[Axis-] Axis-| Axis-| Axis-| Axis-| Axis{ Axis-| Axis- /Axis-| Axis-| Axis-[fAxis] Axis-| Axis-| Axis- [Axis-

D712 8 7 6 5 4 3 2 1 D710 8 7 6 5 4 3 2 1

Hexadecimal 8 0 1 1
'

1: JOG operation executed
0: JOG operation not executed

Set as follows to set the axis 1/axis 5 to "Forward JOG" and axis 8 to "Reverse
JOG" using operation control step command of SFC program.

i KKk
Set as hexadecimal Hxx%
D712=H8000

(2) JOG simultaneous start command flag (M2048)
JOG operation is executed at the JOG operation speed register value set for each axis while the
JOG simultaneous start command flag (M2048) is ON, and is decelerated to a stop when the
M2048 is OFF.
The acceleration/deceleration is controlled according to the contents of the parameter block set by
the JOG operation data.

JOG operation speed

| ? JOG operation is éxecuted for axis set in

D710 to D713 data.

4

D710 ><
to D713 :

M20484C,)—|—
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(3) Program example

1) JOG operation conditions
Item Condition
Axis used Axis 1 Axis 2
JOG operation speed 1500mm/min 1500mm/min
2) SFC program example when axis 1 and axis 2 are started simultaneously

SFC program No. 10

L

All JOG operation is

stopped when the JOG
operation mode is not
Startof JOG &L
; . selected.
operation mode il
. END
[Simultaneous start]
The JOG operation command is issued at FEa L L I
speed of 1,500mm/min when one of the 2-axis | [S110 | [G111 | [s112 | EE | [G114
simultaneous start switches (X0, X2, X6, X8) | |
is turned ON.
[X2: axis 1, axis 2: Forward] |leEI | |F'”':I I IF1 th | |F11? | |FH3
[X6: axis 1, axis 2: Reverse] Fes I I o !
[XO0: axis 1: Reverse, axis 2: Forward] t W
[X8: axis 1: Forward, axis 2: Reverse] l
FE7
The JOG operation is executed at JOG 5115
simultaneous command flag ON when one of _
the X0, X2, X6 and X8 switches is turned ON. The simultaneous JOG operation is stopped
[F114 | F115 |<———— when the switches (X0, X2, X6 and X8) are all

FET

turned OFF.

G110

PX2 *1PX6 * IPXO0 * IPX8

G111

PX6 * IPX2 * IPX0 * IPX8

G112

Transit
[Transition] PXO0 * IPX2 * IPX6 * IPX8

G113

PX8 * IPX2 * IPX6 * IPX0

G114

I(PX2 + PX6 + PX0 + PX8)

G115

PX2 + PX6 + PX0 + PX8

F100

F109

RST M3202 D710 = HO003

RST M3203 D712 = HO000

RST M3222 D640L = K150000

RST M3233 D642L = K150000

RST M2048

F110 F111

D710 = HO000 D710 =HO0002
[Operation control D712 =H0003 D712 =H0001

D640L = K150000
D642L = K150000

step]

D640L = K150000
D642L = K150000

F112 F113

D710 = H0001 RST M2048
D712 =H0002

D640L = K150000

D642L = K150000

F114 F115

SET M2048 RST M2048
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M2048

D710 to D713 : Simultaneous JOG operation start axis

PX2
PX6
PX0

PX8

D641, D640 : JOG speed setting register for axis 1

: Simultaneous JOG start command flag
Axis 2

setting area LY A
: Forward JOG command for axis 1, axis 2 LED—] J—E]—l LEZ—'

: Reverse JOG command for axis 1, axis 2

: Reverse JOG command for axis 1, IE<HEE"N
forward JOG command for axis 2

: Forward JOG command for axis 1, IECH A =R
reverse JOG command for axis 2 e

D643, D642 : JOG speed setting register for axis 2

[Timing chart]

Axis 1

(X-axis) Reverse !

Axis 2

(Y-axis) Reverse

X2

X6

Forward / 3 \ / i \

[

Forward | / N\

)

|

_

[

|
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10.5.2 Main routine SFC program (real mode operation)

This a SFC program executed in the main routine when the real mode is selected.
It is used to start other SFC programs (from this main routine SFC program) to execute
various operations in the real mode.

(1) SFC program started from main routine SFC program

SFC program No. Program name Description section
20 Waiting point positioning 10.5.3
30 Servo program execution 10.5.3
50 Current value change 10.5.6
80 Servo program continuation 10.5.9
110 Indirect address designation 10.5.10

(2) Program example

Real mode main | SFC program No. 0

Start of real mode
operation

The "Waiting point
positioning" is started
when X0 is turned ON
and M2001 and M2002
are turned OFF.

Waiting position

FE1

FB2

"Servo program continuation”
is started when X2 is turned (
ON, and M2001, M2002,
M3200, M3220, M3201 and 1
M3221 are turned OFF

The "Indirect address
designation" is started when
X7 is turned ON and

Servo Pro.

ax}
] I
(e

s
m

2]

-
m
b

dd
The "Servo program G3 Mrznoe%lggg M2002 are [ Address ]
execution " is started : FEs |
when X1 is turned ON. Servo Pro. G40%5
FE2
The "Current value
change command" is
started when X9 is turned
ON and M2001 is turned [Purent value change
OFF. s
GO Gl
PX19 PX0*!M2001* M2002
G3 G5
PX1 PX09* M2001
[Transition] G7 G9
PX2*M2001*I M2002*I M3200* M3220*IM3201 PX7 * IM2001 * IM2002
*IM3221
G4095
NOP
M2001 : Axis 1 start accept flag M2002 : Axis 2 start accept flag
M3200 : Axis 1 stop command M3201 : Axis 1 sudden stop command
M3220 : Axis 2 stop command M3221 : Axis 2 sudden stop command
PX0 : Positioning start command PX1 : Servo program execution command
PX2 : Positioning start command PX7 . Indirect setting address receiving command
PX9 : Current value change command
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10.5.3 Execution of servo program (motion control step)

When the servo program is executed at the motion control step of the SFC program,
the operation is executed according to the contents of the data and parameter block for
executed servo program.

Example of SFC program used to execute the servo program No.10 (to
execute the linear interpolation of axis 1 and axis 2)
[Servo program]

Program No.: Mode ..........c.ccoovvunnnnen. [k 10 : Real ]
Axis linear interpolation command.......J...... 1 ABS-2
Axis 1 address AXIS 1, 00 4m
Axis 2 address AXIS 2, 00 Um
Positioning speed COMPOSITE VELOCITY 400000 mmimin
DWELL 100 msec
[SFC program]

[Real mode main] program

The "Waiting point Real mode man | SFC program
No. 0

|
!
positioning" is started |
when X0 switch is turned L |
ON, and M2001 and I
I
I
I
I
I
I
I
|

)

M2002 are turned OFF.

[Waiting point positioning ] SFC program No. 20

K10 <— Servo program No. 10 start
G200 ‘ Shift to END after completion of
motion control step for K10

EMD
i G200
[Transition] NOP
K10: REAL
1 ABS-2
) AXIS 1, 0.0 ym
[Motion control step] AXIS 2 0.0 um
COMPOSITE VELOCITY  4000.00 mm/min
DWELL 100 msec
PX0 : Positioning start command

[Timing chart]

X0 4l_:_|

M2001, M2002
M2400, M2420 y

Completion of positioning start

Turned OFF when the

positioning is started or
when JOG operation is
started.

M2401, M2421
Completion of positioning
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Example of SFC program used to execute the servo program No.
(designated by two digits of digital switch (X10 to X17)) with indirect

settings.

When the servo program No. to be started is prepared as shown below

Axis to control Servo program No.
Axis 1 1,12, 30, 31

Axis 2 2,14

Axis 1, axis 2 0 and other than above

[Real mode main] program

execton & sarie N oo
o.

when the X1 switch

is turned ON.

| Fo2 |
i N |

i

Receiving of 2-digit data
from digital switch

The corresponding servo | f&350 | [cs01 |  [es02 | [ca08 N ED |
program is executed

when value of digital < | | | |

g\ivitch is 01, 12, 30 and |K1 | |K12 | |K30 | |K31 |
(for axis 1 only). \_ FET L I I

. -~
The corresponding servo Fe2 I 1
program is executed |G305 | |G306 | |G307
when value of digital <
switch is 02 and 14

(for axis 2 only). |K2 | |K14 |
IFE2 I
IFB3

The "Zero point return” G308

is executed when the <
value of digital switch

is 00. KO
IFEZ
The corresponding ~
servo program is IFB4 I I I I I
executed when value [G310 | [G311 | [G312 | [G313 | [Ga14 | [c315 |

of digital switch is 10, < | | | | | R
11, 13, 15, 20 and 21.
(Intended both for axis |K10 | |K11 | |K13 | |K15 | |K20 | |K21 |

i
1 and axis 2) _ | | | | | '
1
1

[c31e | [Ga17 | [ca1s | [Ga19 |

|K25 | |K32 | |K33 |
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G300 G301

(D4000==K1) * IM2410 * IM2001 (D4000==K12) * IM2001

G302 | G303 |

(D4000==K30) * IM2001 (D4000==K31) * IM2001

G304 G305

1((D4000==K1)+(D4000==K12)+(D4000==K30) (D4000==K2) * IM2430 * | M2002

+(D4000==K31))

G306 G307

(D4000==K14) * IM2002 1((D4000 == K2)+(D4000 == K14))

G308 | G310

(D4000==K0)*!(M2410+M2430+M2001+M2002) (D4000==K10)*!(M2001+M2002)
[Transition] G311 | G312 |

(D4000==K11)*/(M2001+M2002) (D4000==K13)*/(M2001+M2002)

G313 | G314 |

(D4000==K15)*/(M2001+M2002) (D4000==K20)*/(M2001+M2002)

G315 G316

(D4000==K21)*/(M2001+M2002) (D4000==K25)*/(M2001+M2002)

G317 G318

(D4000==K32)*/(M2001+M2002) (D4000==K33)*/(M2001+M2002)

G319

1((D4000==K10)+(D4000==K11)+(D4000==K13)
+(D4000==K15)+(D4000==K20)+(D4000==K21)
+(D4000==K25)+(D4000==K33))

[Operation control
step]

F300

DIN D4000,PX10
D4000=D4000%H100
D4000=BIN(D4000)

KO: REAL K1: REAL
1 START 1 ZERO
PROGRAM NO. K 1 AXIS 1
PROGRAM NO. K 2
PROGRAM NO.
K2: REAL K10: REAL
1 ZERO 1 ABS-2
AXIS 2 AXIS 1, 0.0um
AXIS 2, 0.0pm
COMPOSITE VELOCITY  4000.00mm/min
DWELL 100msec
K11: REAL | K12: REAL |
1 ABS-2 1 ABS-1
AXIS 1, 2000.0um AXIS 1, 300000.0pm
AXIS 2, 2000.0pm VELOCITY 4000.00mm/min
COMPOSITE VELOCITY 5000.00mm/min M CODE 3
K13: REAL K14: REAL
1 ABS-2 1 ABS-1
AXIS 1, 20000.0pm AXIS 2, 20000.0pm
[Motion control step] AXIS 2, 200000.0pm VELOCITY 4000.00mm/min
COMPOSITE VELOCITY  7000.00mm/min M CODE 3
M CODE 3
K15: REAL K20: REAL
1 ABS-2 1 ABS-2
AXIS 1, 0.0pm AXIS 1, 200000.0pm
AXIS 2, 0.0pm AXIS 2, 150000.0pm
COMPOSITE VELOCITY  5000.00mm/min COMPOSITE VELOCITY  5000.00mm/min
K21: REAL K25: REAL
1 ABSr~ 1 ABS-2
AXIS 1, 200000.0pm AXIS 1, D 4006um
AXIS 2, 150000.0pm AXIS 2, D 4008um
VELOCITY 6000.00mm/min COMPOSITE VELOCITY  5000.00mm/min
CENTER POINT 1, 250000.0pm
CENTER POINT 2, 150000.0pm
M CODE 4
K30: REAL K31: REAL
1VF 1VR
AXIS 1 AXIS 1
VELOCITY 2500.00 mm/min VELOCITY 2500.00mm/min
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K32: REAL K33: REAL
1VPF 8 CPSTART2
AXIS 1, 100000.0pm AXIS 1
VELOCITY 5000.00mm/min AXIS 2
VELOCITY 4000.00mm/min
1 ABS-2
AXIS 1, 25000.0pm
AXIS 2, 25000.0pm
* FOR-TIMES
SET VALUE K 6
2 INC-2
AXIS 1, 0.0um
AXIS 2, 175000.0pm
3INCF
AXIS 1, 25000.0pm
AXIS 2, 0.0um
AUXILIARY P 1,  125000.0um
[Motion control step] AUXILIARY P 2,  125000.0um
4INC-2
AXIS 1, 0.0um
AXIS 2, —175000.0pm
5 INCxr”
AXIS 1, 25000.0pm
AXIS 2, 0.0um
AUXILIARY P 1, 12500.0pm
AUXILIARY P 2, —12500.0um
* NEXT
6 INC-2
AXIS 1, 0.0um
AXIS 2, 175000.0pm
7 ABS-2
AXIS 1, 0.0um
AXIS 2, 0.0um
M CODE 0
8 CPEND
M2410 : Axis 1 zero point return completed
M2430 : Axis 2 zero point return completed
M2001 : Axis 1 start accept flag
M2002 : Axis 2 start accept flag
PX1 : Servo program execution command
D4000 : Name of device designated indirectly
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10.5.4 Stopping

It is possible to stop the operation either by "Deceleration stop” or "Sudden stop".

(1) Deceleration stop signal and sudden stop signal

Control axis Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis6 | Axis7 | Axis 8
Deceleration stop| M3200 | M3220 | M3240 | M3260 | M3280 | M3300 | M3320 | M3340
Sudden stop M3201 | M3221 | M3241 | M3261 | M3281 | M3301 | M3321 | M3341

[Example 1] SFC program used to stop the axis 1 and axis 2 suddenly

The axis 1 and axis 2 are stopped at the sudden stop deceleration time

designated by parameter block No. 1

[Example 2] SFC program used to decelerate the axis 1 and axis 2 to a stop
The axis 1 and axis 2 are stopped at deceleration time designated by

parameter block No. 1.

|Stop/sudden stop | SFC program No. 40

PO
[Sudden stop] ]
R .
! IFE1
| G400
: When the XE switch is turned ON, the
: M3201 and M3221 are turned ON to < |
stop the axis 1 and axis 2 suddenly.
: p F400 F401
l [
| IFET
[Stop]
i FE2
| G402
I When the XD switch is turned ON, the
\ M3200 and M3220 are turned ON to <
! decelerate to a stop the axis 1 and
: axis 2. F402 F403
I
|

i IFE2

IFB3

When the XD and XE are turned ON, ( G404
and M9076 is turned OFF, the execution
of SFC program "Servo program

continuation” is stopped to terminate the L CLR
h Servo pro. |

operation.
IFE3
LF0

G400 G402

[Transition] PX0E PX0D*M3201*IM3221
anstio G404

PXD + PXE +!M9076

F400 F401

SET M3201 RST M3201
[Operation control SET M3221 RST M3221
step] F402 F403

SET M3200 RST M3200

SET M3220 RST M3220

PX0OD : Deceleration stop command
PXOE : Sudden stop command
M9076 : Emergency stop input flag
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10.5.5 Error reset

When an error occurs, the error detection signal (M2407/axis 1) is turned ON, causing
the minor error code or major error code to be stored in the monitor data register.
When a servo error occurs, on the other hand, the servo error detection signal (M2408/
axis 1) is turned ON, causing the servo error code to be stored in the monitor data

register.

When the error is reset after correcting the contents of error, it is possible to clear the

error detection signal and object monitor data register.

(1) Error detection signal and error storage register

Control axis Axis1 | Axis2 | Axis3 | Axis4 | Axis5 | Axis 6 | Axis 7 | Axis 8

Error detection | M2407 | M2427 | M2447 | M2467 | M2487 | M2507 | M2527 | M2547
Minor error D6 D26 D46 D66 D86 D106 D126 D146
Major error D7 D27 D47 D67 D87 D107 D127 D147
Servo error M2408 | M2428 | M2448 | M2468 | M2488 | M2508 | M2528 | M2548
Servo error D8 D28 D48 D68 D88 D108 D128 D148

(2) Error reset signal

Control axis Axis1 | Axis2 [ Axis3 | Axis4 [ Axis5 | Axis 6 | Axis7 | Axis 8
Error reset M3207 | M3227 | M3247 | M3267 | M3287 | M3307 | M3327 | M3347
Servo error M3208 | M3228 | M3248 | M3268 | M3288 | M3308 | M3328 | M3348
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(3) Example of SFC program to reset axis 1/axis 2 error

[Error detection_Reset_EMG ] SFC program No. 110

PO
IFE1
When M2407, M2427, M2408 or G1100
M2428 and M33 are turned ON, the
M292 is turned ON. (If the SFC
program "Push-button” is used, the
XC switch turns ON when M292 is F1100 F1101
turned ON.) T
IFE1
[Error reset]
IFB2 :
! |
i When XC is turned ON, M3207, M3227, G1102 H
i M3208 and M3228 are turned ON, '
| causing the error detection signal and !
| .
: error storage register to be cleared. F1102 F1103 !
| | |
|
| IFEZ !
R S |
IFE3
When M9076 is turned OFF, M295 is G1104
turned ON. (If the SFC program "Push-
button" is used, the XF switch turns ON
when M295 is turned ON.
) L F1104 F1105
IFE3
PO
G1100 G1102
[Transition] (M2407+M2427+M2408+M2428)*M33 PXC
anstio G1104
IM9076
F1100 F1101
SET M292 RST M292
F1102 F1103
[Operation control SET M3207 RST M3207
step] SET M3227 RST M3227
P SET M3208 RST M3208
SET M3228 RST M3228
F1104 F1105
SET M295 RST M295
PXC . Error reset switch

PXF : EMG switch
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10.5.6 Current value change

Change the position at which the axis designated by CHGA command (change
address) of servo program is stopped to the set address.

CAUTION

Changing the current value during start may cause a minor error (code 300) to
occur, causing it to be unable to be executed.

(1) Current value change setting range

Current value change setting range

mm inch degree pulse
Setting Unit Setting Unit Setting Unit Setting Unit
range range range range
2% 1o x 10™ 2% 1o x 107 Oto x 107 2% 1o |
2%_1 mm 2%_1 inch 36999999 deg 2%_1 puise

CAUTION

 Even if the set value is out of stroke range, it will not result in an error.
« 2% =_2147483648
o 2°'1 = +2147483647

(2) Program example
1) Current value change condition

Control axis Axis 1 Axis 2

Address after change 111.222mm

2) Example of SFC program to execute the servo program No.50 (to change
the current value of the stopped axis 1 forcibly to 111.222mm)

[Real mode main] program

No. 0

2N

! IFE:

" "Current value _7 |

! ! G

| change" is started J “
. when X9 is turned |

ON and M2001 is L

turned OFF.

| Current value change I SFC program No. 50

K50 <«— Servo program No. 50 start

IFE2

END

| K50:REAL |

[Motion control step] 1 CHGA
AXIS 1, 111222.0um

M2001 : Axis 1 start accept flag
PX09 : Current value change command

[Servo program]

[k 50 : REAL ]
1 CHGA > Current value change command
AXIS 1, 1M1zz22. 0 Mm — > Address after change of axis 1
(Set in 0.1um units)
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10.5.7 Speed change (CHGV)

The motion dedicated function CHGV command (change velocity) is used to forcibly
change the speed set during positioning control (excluding circular interpolation) and
JOG operation.

(1) CHGV speed change request command
This item describes the number of the axis for which the speed is to be changed
and the new speed.
CHGV (K1, K30000)

K [Speed after change]
DO to D8191

WO to 1FFFF
RO to R8191

— Axis No. (1 to 8) for which speed is to be changed

(2) Speed change setting range

Speed change setting range

mm inch degree pulse

Settin Settin Settin Settin

9 Unit 9 Unit 9 Unit 9 Unit
range range range range

5 73 -2147483648 I
—600000000 x 10 —600000000 x10 ‘ x 10 —10000000 to Ise/
(0] ulse/s
to 600000000 mm/min |to 600000000| inch/min degree/min 10000000 P
2147483648

POINT

When setting the speed using the CHGV command, set the value given by
multiplying the actual speed by 100 (mm)/1,000 (inch, degree).

(3) Program example
1) Speed change condition

Items Conditions
Control axis Axis 1 Axis 2
X3 Speed after change: 2000mm/min —
Speed change -
. X4 Speed after change: 1000mm/min —
command input -
X5 Speed after change: 300mm/min —

~-- Example o .
i To change the speed to 10,000.00mm/min, set '1000000'. i
1
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2) Speed change program example

| Speed change | SFC program No. 60

Changed when the real mode is
selected. »[G600

_IFB1 | ]
If M2001 is turned ON and M2002 is
turned OFF, the speed is changed to IG601 | [6602 | IG603 |
2,000mm/min when X3 is turned ON. ¢
The speed is changed to 1,000mm/min
when X4 is Furned ON. ) F&00 F&01 F&602
The speed is changed to 300mm/min
when X5 is turned ON.

IFE1

G600 G601
[Transition] PX19 PX3 * M2001 * IM2061
G602 G603
PX4 * M2001 * IM2061 PX5 * M2001 * IM2061
F600 F601
[Operation control CHGV(K1,K200000) CHGV(K1,K100000)
step] F602 |
CHGV/(K1,K30000)

M2001 : Axis 1 start accept flag
M2061 : Axis 1 speed change flag
PX3 : Change speed to 2000mm/min command

PX4 : Change speed to 1000mm/min command
PX5 : Change speed to 300mm/min command
[F &00]
1 CHGY (K1, K2000000 > Speed change command

(Axis 1, speed after change
'Setting in units of 0.01mm/min’)

[Timing chart]
Speed V

Operating

1000mm/min

) |
° — 7

X4
M2021 [ I

CAUTION

» The speed cannot be changed when stopped.

» The speed cannot be changed during zero point return, circular interpolation
or deceleration.

* The speed can be changed within range of 1 to speed limit value.
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10.5.8 Reading actual current value

The monitor data includes DO to D159 stored in the actual current value storage register
(shown below). Consequently, a read program does not need to be created.

Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
Actual current D2 D22 D42 D62 D82 D102 D122 D142
value D3 D23 D43 D63 D83 D103 D123 D143

SFC program and sequence program used to output the actual current
value of axis 1 and axis 2 to the digital display unit (controlled by Q-PLC

CPU) in [mm] units

(1) SFC program

The current value (D2) [0.1um]
of axis 1 is converted into a mm

unit value to stabilize the 1st

digit display.

[Reading of actual current vaIue] SFC program No. 70

IFE1

A

G700

The current value [mm] is stored  |F700

in D6004 set by automatic refresh.

The current value (D22) [0.1pm]
of axis 2 is converted into a mm

unit value to stabilize the 1st

digit display.

IFE1

IFB2

G702

The current value [mm] is stored F701

in D6006 set by automatic refresh.

IFEZ2

LIPD

[Transition]

G700

D4016L=D2L/K10000
D4014L=D4016L%K10
(K0==D4014L)*(K0<=D4016L)

G702

D4020L=D22L/K10000
D4018L=D4020L%K10
(K0==D4018L)*(K0<=D4020L)

D6004, D6005
D6006, D6007

[Operation control F700 F701

step] D6004L=D4016L D6006L=D4020L
D3, D2 . Axis 1 actual current value storage register
D23, D22 . Axis 2 actual current value storage register

. Axis 1 actual current value (Automatic refresh setting device)
. Axis 2 actual current value (Automatic refresh setting device)

REFERENCE |

Since the actual current value is stored as a 32-bit data in [0.1um] unit, it is divided
by 10,000 to convert into a [mm] unit.
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41

(2) QO02HCPU sequence program

Normally
ON Axis 1
SM400 X20
I /'/f {DBCD D6004 K4Y20 ]
Axis 2
0
? {DBCD D6006 K4Y20 ]
Axis 1 start accept flag
Mgos 7 TP
| AT (Y30
M206
{TO
Axis 2 start accept flag To T}
_H Al {Y31
{T1
T1 T
i (Y32
{T2
T2
— (Y33
(T3
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K5

K5

5
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Output of axis 1 current
value by BCD code

Output of axis 2 current
value by BCD code

The lamps (Y30 to Y33)
turn ON at a 0.5msec
cycle when axis 1 and
axis 2 are operating.




10.5.9 Continuous positioning

To execute the servo program in the sequence of 11, 12, 13, 14, 20, 21 and 15, use
the transition of 'WAIT' type after the motion control step (servo program) to shift to the
succeeding motion control step (servo program) after completion of servo program
under execution.

When the servo program is interrupted during execution, re-execute the program

continuously from the interrupted servo program.

[Real mode main] program

' The "Servo program contin-
'uation" is started when X2 is

iturned ON, and when _

1M2001, M2002, M3200,
'M3220, M3201 and M3221 g4
\are turned OFF.

FE4

The servo program
No.11 is executed
when D12 and D32 are
set to 11 or when X329
is turned OFF.

IFB1

Real mode main | SFC program No. 0!

The servo program
No.14 is executed
when D12 is set to 13
and D32 is set to 14 or
when M332 is turned
OFF.

3-second wait

M332 is
turned ON.

The servo program
No0.20 is executed
when D12 and D32 is
set to 20 or X333 is
turned OFF.

1-second wait

M333 is
3-second wait turned ON.
FBS
turned ON. FEE

The servo program
No.12 is executed
when D12 is set to 12
and D32 is set to 11 or
when M330 is turned

Iiﬂi

il

IFE1

|

IFB2

The servo program
No.21 is executed
when D12 and D32 is
set to 21 or X334 is
turned OFF.

1-second wait

OFF. M334 is
3-second wait turned ON.
FEf
M330 is Ea0d
turned ON. FET
IFE2 The servo program [Gazs |
No.15 is executed ) Sttt
= when D12 and D32 is

The servo program
No.13 is executed
when D12 and D32 are
set to 13 or when
M331 is turned OFF.

3-second wait

Since the series of FE7
. positioning operations are
M331 is completed, M329, M330,
turned ON.

IFE3

13

ﬂiii?
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M335 is
turned ON.

M331, M332, M333,
M334 and M335 are
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G800 G801
PX19 ((D12 == K11)*(D32 == K11 ))+ IM329
G803 _| G804_|
TIME K3000 PX19
G805 | G807 |
((D12 == K12)*(D32 == K11 ))+ IM330 TIME K3000
G808 | G809 |
PX19 ((D12 == K13)*(D32 == K13))+ IM331
G811 | G812 |
TIME K3000 PX19
[Transition] QG813 QG815
((D12 == K13)*(D32 == K14 ))+ IM332 TIME K3000
G816 G817
PX19 ((D12 == K20)*(D32 == K20 ))+ IM333
G819 G820
TIME K1 PX19
G821 G823
((D12 == K21)*(D32 == K21 ))+ IM334 TIME K1
G824 G825
PX19 ((D12 == K15)*(D32 == K15 ))+ IM335
G827
TIME K1000
F800 F801
SET M329 SET M330
Fg802 | Fg03 |
SET M331 SET M332
Fg8o4 | F805 |
SET M333 SET M334
[Operation control F806 | F807 |
step] SET M335 RST M329
RST M330
RST M331
RST M332
RST M333
RST M334
RST M335
K11: REAL K12: REAL
1 ABS-2 1 ABS-1
AXIS 1, 2000.0um AXIS 1, 300000.0pm
AXIS 2, 2000.0um VELOCITY 4000.00mm/min
COMPOSITE VELOCITY  5000.00mm/min M CODE 3
K13: REAL | K14: REAL [
1 ABS-2 1 ABS-1
AXIS 1, 20000.0pm AXIS 2, 20000.0pm
AXIS 2, 200000.0um VELOCITY 4000.00mm/min
COMPOSITE VELOCITY  7000.00mm/min M CODE 3
M CODE | 3 |
. K15: REAL K20: REAL
[Motion control step] —1ABS2 —1ABS2
AXIS 1, 0.0pm AXIS 1, 200000.0pm
AXIS 2, 0.0pm AXIS 2, 150000.0um
COMPOSITE VELOCITY  5000.00mm/min COMPOSITE VELOCITY _ 5000.00mm/min
K21: REAL |
1 ABS~
AXIS 1, 200000.0pm
AXIS 2, 150000.0pm
VELOCITY 6000.00mm/min
CENTER POINT 1, 250000.0um
CENTER POINT 2, 150000.0um
M CODE 4
D12 : Program No. executed by axis 1
D13 : Program No. executed by axis 2
M329 : Completion of servo program No.11
M330 : Completion of servo program No.12
M331 : Completion of servo program No.13
M332 : Completion of servo program No.14
M333 : Completion of servo program No.20
M334 : Completion of servo program No.21
M335 : Completion of servo program No.15
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10.5.10 M code function

and axis 2.

The M code No. ranges from 0 to 255, and is added to the servo program. When this
servo program is executed, the M code is set in the M code monitor register.

Since the M code is known when it is checked using the compare command in the
sequence program, pre-determined work can be executed.

(1) Example of servo program (with M code added)

[k 12 : REAL ]
1 ABS-1
AXIS 1, 3000000 4m
VELOCITY 4000 00 mm/min
M CODE 3 «—  — Addition of M code "3"

(2) Practice conditions
* When the M code '3' is detected, the pen is lowered.
» When the M code '0' is detected, the pen is raised.
» When the M code '4' is detected, the pen is raised/lowered repeatedly.
» The solenoid to move the pen is wired to the YOB. (The pen is lowered when
the solenoid is excited.)

(3) SFC program
It is necessary to create a program to read the M code and to raise/lower the pen.
1) Read the M code.

[ Reading of M code ] SFC program No. 90 i
FO
] Moved  IFE3
downward
FB1 with M code | 5904
M291 is turned ON with G900 '4' of axis 1.
M code '3' of axis 1 /IFB4
(D13) or axis 2 (D33). G906
M31 J
Fa00 flickers at
an interval
IFE1 of 0.5 sec.| |[F902 Fa03
. |
IFE4
IFB2
5902
M291 is turned OFF IFE3
with M code '0' of axis 1 Pl
F901
IFEZ2
G900 G902
[Transition] (D13==K3)+(D33==K3) (D13==K0)*(D33==K0)
G904 G906
(D13==K4)*M2001*M2002 M31
F900 | Foo1 |
[Operation control SET M291 RST M291
step] F902 F903
SET M291 RST M291
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2) Substitute the M code read out to the other device to raise/lower the pen.

|‘ Push-button | SFC program No. 120

Make the status of X0 to XF
correspond to M400 to M415.

Add the device

12 SET M411=XB+M291

2 toread M

. | code. F1 200
Substitute M400 to MM415 for D4030.

Transfer the status of D4030 to YD to YF. F1201

[Operation control
step]

F1200

SET M400=PX0

SET M401=PX1

SET M402=PX2

SET M403=PX3

SET M404=PX4+M84

SET M405=PX5

SET M406=PX6

SET M407=PX7

SET M408=(PX8*IM2044)+M322
SET M410=PXA+M2044

SET M411=PXB+M291

SET M412=PXC+M292+M316+M2045
SET M413=PXD

SET M414=PXE

SET M415=PXF+M295

F1201

RST M400=!PX0

RST M401=!PX1

RST M402=!PX2

RST M403=!PX3

RST M404=!PX4*IM84
RST M405=!PX5

RST M406=!PX6

RST M407=!PX7

RST M408=!PX8+!M2044
RST M408=IM322*M2044
RST M410=!PXA

RST M411=!PXB*!M291
RST M412=!PXC*IM292*IM316*!M2045
RST M413=!PXD

RST M414=!PXE

RST M415=!PXF*IM295
DIN D4030,M400

DOUT PY0,D4030

When M291 is turned ON, M411 is turned ON.
M411 functions to turn ON YOB with the DIN command and DOUT
command to lower the pen.

D13 : M code No. of axis 1
D13 : M code No. of axis 2

M31 : 0.5-second timing block (automatic refresh setting device)

M2001
M2002

. Axis 1 start accept flag
. Axis 2 start accept flag

DIN command

. Inputs the bit device (handled as a word) to the word device.

DOUT command: Outputs the word device to the bit device (handled as a word).
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10.5.11 Indirect setting of servo program address

Indirect settings enable use of the even-number address of un-used data registers (D),
link registers (W) and motion devices (#).

In addition to the address, the speed, dwell, M code and parameter block can be set
indirectly.

(1) Practice conditions
Set the positioning address for axis 1/axis 2 indirectly in servo program No.25
using the ABS-2 command.
* Input the pre-determined position as a two-digit number using the digital
switches (X10 to X17).
» The indirect setting device uses 32 bits of D4006, D4007, D4008 and D4009.

(2) Servo program
Indirectly set the address of axis 1 in servo program No.25.

[K 25 : REAL . ] The axis 1 address uses 32
1 ABS-2 bits of D4006 and D4007.
AXIS D 4006  pmae—
AXIS D 4008 pm < The axis 2 address uses 32
COMPOSITE VELOCITY  5000.00  mm/min bits of D4008 and D4009.

In addition to the servo command and axis No. indirect settings can be
made using the data register (D), link register (W) or motion device (#).

10-36



(3) SFC program
Calculate the axis 1 and axis 2 addresses from the digital switch value, and store
in the D4006, D4007, D4008 and D4009.

Execute the servo program No.25 using the calculated addresses.
[Real mode main] program

1

\ T No. 0 : [Indirect address designation] SFC program No. 100
1 The "Address -

1 indirect designa- ' 1

| tion" is started FES #

1 when X7 is - .

1 turned ON and : The digital switches (X10 to X17)
12001 and i are stored in DO.

1 M2002 are !

1 tuned OFF. !

1

1 =C :

Store in D4006, D4007 (axis 1
address), D4008 and D4009 (axis [F1001
2 address).

The servo program No.25 is
executed.

IFB2
Shift to END when the final

designated position is reached,

and to the right otherwise.
<1004
'1'is added to #0
to move to the !
next designated F1002 !
position. !
IFE2
IFE?
END
G1000 G1002
g (#0>=K0)*(#0<=K99) (#0 == K99)+PXD+PXE
[Transition] G1004 |
TIME K1500
F1000 F1001
DIN D4000L,PX10 #8L=#OL/K10
. | D4000L=D4000L&HFF #6L=#OL%K10
[Operation contro D4000L=BIN(D4000L) D4006L=K100000*46L
step] #0L=D4000L-K1 D4008L=K1800000-(#8L*K200000)
F1002
#O=#0+K1
K25: REAL
1 ABS-2
[Motion control step] AXIS 1, D 4006pm
AXIS 2, D 4008um
COMPOSITE VELOCITY 5000.00mm/min
PX7 . Indirect address designation command PX10 to PX17: Digital switch input device
D4000 : Value of digital switch (designated point)
#0 . Storage of address calculation value (designated point-1)
#8,#9 : For calculation of axis 1 address #6, #7 : For calculation of axis 2 address

D4006, D4007: Storage of axis 1 address D4008, D4008: Storage of axis 2 address
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10.6 Operating the practice machine

10.6.1 Operation

The servomotor movement is monitored with the servo monitor using the SW6RN-
GSV22P.

M=l E3 1) Click on the monitor tool button on the TEST window.

2) The MONITOR window will open and the enlarged

} EE =S = R T
FEEEATY | veomExE 4 1L (12000) = . .

% e . e 7 current value monitor will appear.
2 0.0 el e e

HEBIERBEA (1075)
5

hl | »
72 GSVIZP | OPU:QITZ [715eii: G¥QITZ¥MITUBISHT I

v

(Continued on next page)
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[Execute JOG operation]

(Continued from previous page)

~
[xo] [x1][x2]
~x3] | | [ X5 |-
[x6][x7][xs8]
4

Items to check when axis does not move:

The axis will move with JOG operation while the switch is ON.

i Is the servo ON?

* Is the Q-PLC/Q motion CPU set to RUN?

* Is the personal computer in the test mode.
(Cancel the mode if in the test mode.)

[Execute zero point return]

Set the mode selector switch to [REAL] X19.

* When is pressed with the digital switch set to , the X-axis and Y-axis are returned to the

zero point.

[Real mode main] program (SF

Real mode main

T G

Servo program execution

Note: The motor will not rotate during data-set type zero point return.
C program No. 0)

The SFC program [Servo program execution] is started when
X1 is turned ON.

v

[Servo program execution] program (SFC program No. 30)

Servo program execution

[F 300]

DIN D4000,PX10
D4000=D4D00&HFF
D4000=BIN(D4000)

Storage of digital switch value to D4000

o
FB3

/T
[G 308

]
(D4000==K0) ! (M2410+M2430¥M2001+M2002)

Execution of KO when D4000 is set to O

[k
1

0 :

START
PROGRAM NO.
PROGRAM NO.

REAL ]

K
K

1

? \

Execution of servo program No. 0 (simultaneous start)

L

Axis 1 zero
point return

1 . REAL ]

ZERD
AXIS

[k
1
1

The axis 1 current value will change to

—30000.0pm.
is2zero| [k 2. REAL ]
. 1 ZERO
point return AXIS o

The axis 2 current value will change to
—30000.0pm.

@

(Continued on next page)
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(Continued from previous page)
[Positioning to waiting point]

Set the mode selector switch to [REAL] X19.
* When is pressed, the axes are positioned to the waiting point (X-axis address '0', Y-axis address

IOI).
[Real mode main] program (SFC program No. 0)

[ Real mode main ]

IFES A
’T/

|[Ex19m }_

IFB2

e [ —— The SFC program [Positioning of waiting point] is started

when X0 is turned ON.

Positioning to waiting point ||

IFE2

[Waiting point positioning]  (SFC program No. 20)
program

[Positloning to waiting point ]

[K 10 . REAL]
1 ABS-2

e 0.0 wn The servo program No.10 (Positioning "2-axis linear interpo-
. m

ééll\S/IPOSITEVELOCITY 4000.00 m}?”/m‘” |ati0n") is executed

DWELL 100 msec .

1

@

(Continued on next page)
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(Continued from previous page)
[Items to confirm during operation]

(1) Pen UP/DOWN Axis 1 and axis 2 are

* When is turned ON, the pen DOWN display lamp tut
~__- stopped suddenly
[Push-button] program (SFC program No.120) """ when XOE is turned

Push-button """"‘,—»"‘ e ON.

T e

/T, _ “““,,—‘ """"""
[F1200] ‘_‘,_——““"___---“'
SET M400=PX0  ~ __---77
SET M401=PX1  ~

SET M4D2=P32
SET M4D3-P33

SET MAD4=Py4+M34

SET M4D5=PYB

SET MADB=P36

SET M407=$X7 :

SET M4D8-= (PX8XM2044) +M322 .
SET M410=PXA+M2044 M411 is turned ON.
L AT S —

- . Axis 1 and axis 2 are
ET W TZ=PRCTIZT I T +M2045 when XB is turned ON.
SET M413=PxD

Lwme e stopped when X0D is
SET MéTB=PXF205 [ e turned ON.

[F1201] eemem==T
RST MAD0=1PX0D ~7___eem-m
RST MAOT=IPXT
RST M402=1PXZ
RST MA03= [PX3
RST MAO4=[PX4XIMB4
RST M405=IPXE

=1
ST H409=1EAG
RST WAOB= |PXBXIN2044
RST WAOB= IM3ZZH2044
RST W4 10=1PXAKIN2044
RST W4 11=1PXB H20]

RST M412=IPXCxIM29Z% IM316% IM2045
RET MA12=1DVN

S - Substitute the status of M400 to M415 in D4030.
ey
[[uum SEONAGE N Output the contents of D4030 to YO to YF.

AL

(2) Stopping during operation

» The operation is stopped when [ xop ||is turned ON.

» The operation is stopped suddenly when| xoe |[|is turned ON.
[Stop/sudden stop] program (SFC program No.40)

Stop/sudden stop ]
IFB1 £+j
[G 400]
PXOE
[F 400] [F 401]
SET M3201 RST M3201
SET M3221 RST M32Z21

IFET

IFBZ

[G 402]
PXOD*IM3201xM3221

[F 402] [F 03]
SET H3200 RST MBZ00
SET M3220 RST M3220

IFE2 |

v

(Continued on next page)
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(Continued from previous page)

(3) Error reset
* When m is turned ON, the occurring error can be reset.

[Error detection_Reset EMG] program (SFC program No.110)

[ Error detection_Reset EMG

__.-—-—"When XC is turned ON, the axis 1 error is reset.

IFB2 Petas . . .
Alv _—==""" ___----When XC is turned ON, the axis 2 error is reset.
[G1102] P . ) )
PXC o = When XC is turned ON, the axis 1 servo error is reset.
/,,/‘::,———"‘/ T When XC is turned ON, the axis 2 servo error is
P I reset
[F1102] P e e [F1103]
SET M3207 -~ l-mm" T T i RST M3207
SET M322) ~ - e RST M3z27
SET M3208 -7 ___----77 RST M3z208
SET M3228 -7~ RST M3228

IFE2

(4)

Speed change (operation during continuous positioning, uniform speed control, speed control)
* When is turned ON, the speed is changed to 2000mm/min.

* When is turned ON, the speed is changed to 27000mm/min.
« When is turned ON, the speed is changed to 300mm/min.

(The speed may be changed repeatedly during operation.

However, the speed must not be changed during zero point return, circular interpolation or deceleration. A minor
error could result.)

[Speed change] program (SFC program No.60)

Speed change

IFB1

T

[G 6801]
PX3xM2001 xIM2021

[G 602]
PR4*MZ00 1% IM2021

[G 603]
PXoxM2001% IM2021

[F 600]
CHGV{K1,K200000)

[F 601]
CHGY (K1,K100000)

[F 602]
CHGY(KT,K30000)

1

[

N

The axis 1 speed is changed to
2,000mm/min when X3 is turned
ON.

(5) Current display value change

The axis 1 speed is changed to
1,000mm/min when X4 is turned
ON.

The axis 1 speed is changed to 300
mm/min when X3 is turned ON.

» When the switch is turned OFF, the current value of axis 1 is displayed as a [mm] unit on the

digital display.

» When the switch is turned ON, on the other hand, the current value of axis 2 is displayed as a
[mm] unit on the digital display.

(The lamps (Y30 to Y33) sequentially turn ON at a 0.5ms cycle when axis 1 or axis 2 is operating.)

v

(Continued on next page)
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(Continued from previous page)
[Starting continuous positioning]

» Positioning will be carried out with the following path when turns ON.

» The M code is detected to raise/lower the pen. (Y2B lamp: Flickering)

The circle number indicates the servo program No.

Y axis
2501
@ 3rd point @
200+ (20, 200) R
e - > N
/ \
A
Center point
1501 * |
\ (250, 150)
\ /
\ /
7/
100 ~7 (250, 100)
20+ @ _@ 2nd point
@D start point (300, 20)
(20, 20)
@ Waiting p?lnt I } I } I X axis
@ (0, 0) 20 100 150 200 250 300 350
(mm)

[Start of servo program No.33 for uniform speed control] @

* When is pressed with the digital switch set to , the uniform speed control is executed with

the path shown below.

250 T
Speed: 4000mm/min
200 + ’mb ’mb .(—\1. .m» ’nb lﬁ‘ .
150 + e
100 + 5
50
. - g b S b b ¢ b ¢ 3
7
P AN A S A A\
0 f } } f f } }
50 100 150 200 250 300 350
(mm)

(Continued on next page)
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(Continued from previous page)
[Indirect setting of positioning address] @

. If is pressed with the digital switch set to , the address of 75 is stored in the D4006,

D4007, D4008 and D4009 for positioning when the servo program No.25 is executed.
The positioning control is executed in succession to the position in which the address is changed to
'(76), ..." and then to the 'END' position.

200 -{

18041

I~
160 L —r

PR -~ - - - -~ S
91) 92y (9596 — 97— {9899 » END

I T T
10 / 40 50 90 100 (mm)

When the digital switch is set to , the axis is positioned to this position.
The positioning operation is executed in succession thereafter from this position
! 'to 'END'.

The circled No. indicates the designated position No.

v

(Continued on next page)
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(Continued from previous page)
[Speed control] @

v

Set the mode selector switch to [REAL] X19.
* For speed control, the actual current value will be set to zero when starting, and the current value will not

increase/decrease during operation.

e Turn ON with the digital switch set to . Forward run will start.

Turn ON (stop) or the (sudden stop) to stop the operation.
* Turn ON with the digital switch set to . Reverse run will start.

Turn ON (stop) or the (sudden stop) to stop the operation.

» When the speed change || X3 || || X4 || or|| X5 || is turned ON during operation, the speed can
be changed.
[Real mode main] program (SFC program No. 0) | (Setlto—ID4000)
[Real mode man ] (20(/)9,rrn’rf//r;1in) (LooommiRs o EHRAM/min)
e A= - Executior’of K30 when D4000 is

set/te’f?»,o |

Thd SFC program [Servo
X1 is turned ON. i
Storage of digital switch value to D4000

program execution] is started Whe:n

Servo program execution

[Servo program execution] program (SFC program No. 30)

Execution of K31 when D4000 is

setto 31
Servo program execution
[F 300]
DIN D4000,PX10
D4000=D4000¢HFF
D4000=BIN(D4000)
))
1FB1 €8
[G 300] [G 302] [G 303]
(D4000==K1)*!M2410% 1M2001 (D4000==K30) % M2001 (D4000==k31) % M2001
[K 1 : REAL ] [K 30 : REAL ] [K 31 : REAL ]
1 ZERO 1 VF T YR
AXIS 1 AXIS AXIS |
VELOCITY 2600.00 mm/min VELOCITY 2600.00 mm/min
IFET ) )
~ « (

Execution of servo program No.30 Execution of servo program No.31
(forward speed) (reverse speed)
* When the speed control is executed, the address will be set to zero so zero point return will be executed.

Press with the digital switch set to .

Note: For data-set type zero point return, the motor will not rotate.

)

End of operation
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Chapter 11 Practicing with the SV22 Virtual Mode

11.1 Mechanism program

The mechanism program used for control in the virtual mode is configured of the

mechanism module connection diagram and mechanism module parameters.

11.1.1 Mechanism module connection diagram

This is the virtual mechanism system diagram created by arranging virtual mechanism

modules on the screen. (The following diagram is for the Q172.)

Virtual main shaft
=

‘ Max. 8 gear branches

Gear [—1—

| | - S D N

! Virtual - . Differential

‘ servomotor - - ‘ gear

‘ LT 5 | synchronous |: Virtual ‘ ! | '

| | synchronous [jg-- | encoder | servomotor ! ‘ ¢ i

‘ encoder |! e = - - _

b e | Differential

‘ | gear

‘ ‘ Virtual input axis

‘ ‘ ‘ ------- !----------------_

‘ [ ‘ Cam

| <—<::1:T:L:A %

‘ [:"' L B ~ ! I R P R 3

‘ — i - e ; ,,,,,,,,,,,,,,,,,,,,, 18
'| synchronous |: Virtual ;@ 1 1 | 1 ‘ R
| “encoder [ servomotor ‘5“ IRoller | (Ball | | Rotary || ‘ =3

‘ 1 1 ‘ g 1 1 |screw|. |table” | 1|3
—_— - S | | \ ' | I

‘ 4 LO R T N

H Set the cam, roller, ball screw or rotary table module.
One block (Max. 8 block)

Set either the virtual servo or
. synchronous encoder.

-
==

1 system (Max. 8 system)
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11.1.2 List of mechanism modules

The number of mechanism modules that can be used in the mechanism module
connection diagram for the virtual mode is shown below. (The quantity for the Q172 is

shown.)
Mechanism module Usable quantity
Mechanism .
Appear- | Quantity per Quantity per Quantity per block
class Name Connection | Auxiliary input
ance CPU system axis side axis side
Virtual servomotor @j 8 8 - -
Drive Total Total
module 16 16
Synchronous
encoder
Virtual main shaft - 8 1 - -
irtual axi Total
Virual axis | vyirqqf auxiliary 8 16 8
input axis
_‘E
Gear '.ﬁi?.'\ 16 16 1 1
Direct clutch %
W]
16 16 1 1
Transmi- Smoothing clutch |
ssion \H/
module
11T
Speed change
P g 16 16 1 1
gear @
ﬁs ; :
Differential gear 8 -
1 —
Roller ﬁ 8 8
Ball screw g 8 8
Output
v | Total 8 Total 8 1 1
module
Rotary table g£ 8 8
Cam éé 8 8




11.1.3 Virtual servomotor

o0

The virtual servomotor is used to operate the virtual axis with the servo program or
JOG operation.

No. Parameter setting item Default value Setting range
1 Virtual axis No. 1t08
2 | Stroke upper limit value 2311 pulse 23110 231 -1 pulse
3 | Stroke lower limit value 0 pulse 23110 231 -1 pulse
4 Command in-position range 100 pulse 1to 32767 pulse
5 JOG parameter block 1 1to 64
6 JOG speed limit value 20000 pulse/s 1 to 1000000 pulse/s
7 Operation mode during error Intermittent Intermittent/clutch OFF

11.1.4 Synchronous encoder

11.1.5 Virtual axis

11.1.6 Gears

The synchronous encoder is used to operate the virtual axis with pulses input from the
external encoder (A, B phase type can be connected; serial type cannot be
connected).

No. Parameter setting item Default value Setting range
1t03

Intermittent/clutch OFF

Encoder No.

Intermittent

Operation mode during error

P1/E1 - 1
P2/E2 - 2
Servo input unit connection positions: P3/E3 - 3
P4/E4 - 4
P5/E5 - 5
P6/E6 — 6
P7/E7 - 7
P8/E8 - 8

The virtual axes include the virtual main shaft and virtual auxiliary input axis. The
rotation of the drive module is conveyed to the conveyance module.

_________________________________________________

The gears are used to convey, to the output shaft, the number of pulses obtained by
multiplying the movement amount (number of pulses) of the drive module (virtual
servomotor, synchronous encoder) by the gear ratio set in the gear parameters, and to
determine the output shaft rotation direction.

No. Parameter setting item Default value Setting range
Number of input axis o
1 | Gear | gearteeth (Gl) 1 11t0 65535
ratio Number of output axis
gear teeth (GO) 1 11t0 65535
2 Output rotation direction (GS) Forward Forward
Reverse

Note) The number of teeth can be indirectly designated with D and W.
(These parameters cannot be changed during operation.)
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11.1.7 Clutch

=l
T
S
s

The smoothing clutch and direct clutch can be used.
The control includes the ON/OFF mode (X, Y, M, L, B, F), address mode (D, W) and
external input mode (TREN tracking enable signal of Q172EX serial ABS synchronous
encoder input unit).
The address mode is always used together with the ON/OFF mode. In addition, the
address clutch reference setting (M3213/Axis 1) must be turned and the reference

must be set.
No. | Parameter setting item Default value Setting range
ONJOEF ON/OFF mode and|ON/OFF mode and
1 [Control mode mode ON/OFF mode address mode external input
combination mode combination
2 Mode setting device _ Word device
(1-word) D,W
3 |Clutch ON/OFF - Bit device X, Y, M, L, T, C, B, F
designation device
4 Clutch ON address
setting device (2-word) Evendngmper of
g |Clutch OFF address - worD 5\\lnces -
setting device (2-word) '
6 Clutch status storage _
device
7 [ Clutch type Direct clutch Direct clutch/smoothing clutch
8 | Smoothing method Tlme_ con;tant Time constant designation/slip amount designation
designation
9 Smoothing time 0 0 10 65535ms
constant
10 Smgothlng_amount - Even number of word devices D, W
setting device (2-word)

(a) Smoothing clutch

When the clutch turns ON/OFF, the acceleration/deceleration process (smoothing
process) set with parameter No. 8 to 10 is carried out, and the control is output to
the output shaft.
(b) Direct clutch
When the clutch turns ON/OFF, as nothing is set in parameter No. 8 to 10, the
smoothing acceleration/deceleration process is not carried out, and the control is
output to the output shaft.

Input to clutch

V

|
|
|
|
|\
| Clutch ON : Clutch OFF
Acceleration with smoothing |
process | ] )
] | — I Deceleration with
Output to output axis | B A | smoothing process
using smoothing clutch | A f
| |
| |
| |
N —>|—ty—<— —H—t,—<—
I (I
Output to output axis
using direct clutch ! !
| V
CTTTTTTTTTTTommmommmosmmmsommmmsoemes > t: Smoothing time constant
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11.1.8 Transmission

To lower the roller output speed, the transmission conveys, to the output shaft, the
speed obtained by multiplying the input axis speed with the transmission ratio set in the
speed ratio setting device. (The gears are used to increase the speed.)

No. Parameter setting item Default value Setting range

Transmission ratio upper limit

1 10000 1 to 10000
value
Transmission ratio lower limit

2 1 1 to 10000
value
Transmission ratio setting .

3 ) - Word device D, W
device (1-word)

4 Smoothing time constant 0 0 to 65535 (ms)

(It is possible to change it from motion SFC during operation.)

11.1.9 Differential gears

» Used to deviate the phase of output module or to adjust the operation start position.

* Independent operation, separated from the virtual main shatft, is possible.

To realize the above operations, the differential gears subtract the auxiliary input axis
movement amount from the input axis movement amount, and convey the results to
the output axis.

11.1.10 Rollers

The rollers are controlled at the speed obtained by multiplying the conveyance
module's gear ratio and transmission ratio with the drive module's speed.
These are used when the final output is speed control.

No. Parameter setting item Default value Setting range

Output axis No. 0 1t08
Unit setting mm mm inch
Roller diameter (L) 0 0.1to 214748364.7um 0.00001 to 21474.83647inch
No. of pulses per roller rotation

4 0 1to 2147483647 pulse
(NL)
Tolerable droop pulse value 65535 1 to 65535 pulse
Speed limit value (VL) 0 0.01 to 6000000.00 mm/min ‘ 0.001 to 600000.000 inch/min
Torque limit value setting )

7 . - — (300%) / Word device D, W
device (1-word)

8 | Comment None 16 kanji characters
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11.1.11 Ball screw

The ball screw outputs the movement amount obtained by multiplying the drive
module's movement amount with the conveyance module's gear ratio.
This is used when the final output is linear positioning.

No. Parameter setting item Default value Setting range
Output axis No. 0 1t08
Unit setting mm mm inch
Ball screw pitch (P) 0 0.1 to 214748364.7 0.00001 to 21474.83647inch
No. of pulses per ball screw
4 . 0 1to 2147483647 pulse
rotation (NP)
5 | Tolerable droop pulse value 65535 1 to 65535 pulse
6 | Stroke limit upper limit value 2% —214748364.8 to —21474.83648 to
7 | Stroke limit lower limit value 0 214748364um 21474.8364inch
8 | Speed limit value (VL) - 0.01 to 6000000.00 mm/min | 0.001 to 600000.000 inch/min
9 Limit switch output Not used ON/OFF
Torque limit value setting .
10 . - — (300%) / Word device D, W
device (1-word)
11 | Comment None 16 kanji characters

11.1.12 Rotary table

The rotary table outputs the movement amount obtained by multiplying the drive
module movement amount with the conveyance module's gear ratio.
This is used when the final output is angle control.

No. Parameter setting item Default value Setting range

1 | Output axis No. 0 1t08
No. of pulses per rotary table

2 ) - 1 to 2147483647 (pulse)
rotation (ND)

3 | Tolerable droop pulse value 65535 1 to 65535 (pulse)

4 | Stroke limit upper limit value 0 0 to 359.99999 (degree)

5 | Stroke limit lower limit value 0 0 to 359.99999 (degree)

6 | Speed limit value (VL) 0 0.01 to 6000000.00 (degree/min)

7 Limit switch output Not used ON/OFF
Torque limit value setting .

8 - — (300%) / Word device D, W

device (1-word)

9 | Comment None 16 kanji characters

Current value per virtual axis
10 | rotation storage device, main - — /' Word device D, W even No.
shaft side (2-word)

Current value per virtual axis

rotation storage device, )
11 o . - —/Word device D, W even No.
auxiliary input axis side

(2-word)

Note) The current value per virtual axis rotation is valid when using the clutch in the address mode.
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11.1.13 Cam

=

The cam carries out cam output based on the cam stroke and cam curve data created
with SW3RN-CAMP, and outputs the movement amount obtained by multiplying the
drive module movement amount with the conveyance module's gear ratio.

This is used when the final output is reciprocating cam control or feed cam control.

No. Parameter setting item Default value Setting range
1 | Output axis No. 0 1t08
No. of pulses per cam axis
2 . 0 1to 2147483647 (pulse)
rotation (Nc)
3 | Applicable cam No. - -
Cam No. setting device .
4 - Word device D, W
(1-word)
Tolerable droop pulse value 65535 (pulse) 1 to 65535 (pulse)
6 Unit setting mm mm inch ‘ pulse
Stroke amount setting device .
7 - Word device D, W even No.
(2-word)
8 Limit switch output Not used ON/OFF
Torque limit value settin
9 q g - — (300%) / Word device D, W
device (1-word)
10 | Comment None 16 kanji characters
Stroke lower limit value storage .
11 ) - — /' Word device D, W even No.
device (2-word)
Current value per virtual axis
12 | rotation storage device, main - —/ Word device D, W even No.
shaft side (2-word)
Current value per virtual axis
rotation storage device, )
13 L . - —/ Word device D, W even No.
auxiliary input axis side
(2-word)

Note) The current value per virtual axis rotation is valid when using the clutch in the address mode.
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[Cam data created with SW3RN-CAMP]
The cam data is stored in the cam data dedicated internal memory in the motion CPU.

(One cam axis rotation)

No. Parameter setting item Default value Setting range
Cam No. — 1to 64
Resolution (3.5ms) 256 256, 512, 1024, 2048
Stroke amount, cam No., .
3 L 0 0 to (resolution -1)
changeover position
. ) ¢ Reciprocating cam mode
f====- -- 4 Control mode Reciprocating cam mode
! * Feed cam mode
| Differs according to the
' Cam data table . .
| 5 . 100 control unit: %, mm, inch,
: (Stroke setting)
| PULSE
|
pmm—mmm - 1----1 -- 6 Cam curve - Selection
i
|
bommmmmm - +| Reciprocating cam 32767
|
| Extrusion/return operation
' . . Stroke amount
! Vertical operation
! Left/right operation 0
| o o|
: 'LO One cycle 360‘ (Resolution -1)
i
|

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
Lo Tt *| Feed cam
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

32767 y
Conveyor feed
Transfer machine feed Stroke amount
0
0° One cycle 360°| (Resolution -1)
The stroke amount is a position command
value, and is not the speed.
M A minus value cannot be set.
Cam curve table
Acceleration
Class Cam curve name Vm Am (A*V)m | (VeV)m | (S*V)m | Remarks
curve shape
Uniform speed L 1.00 - - 100 | 1.00
Non-continuous curve Uniform
. —— 2.00 +4.00 +8.00 4.00 1.09
acceleration
5th power O 188 | +577 | +669 | 352 | 119
o Cycloidal O 200 | +6.28 | +8.16 | 400 | 1.26
3 Symmetrical Modified trapezoid DU 2.00 +4.89 +8.09 4.00 1.20 Ta=1/8
gourve Modified sine A 176 | +553 | 546 | 310 | 113 | Ta=1/8
Q Modified constant Ta=1/16
@ Q—U 1.28 +8.01 +5.73 1.63 1.07
= speed Ta=1/4
'C | Unsymmetrical
5 curv); Trapechloid DU 2.18 +6.17 | +10.84 4,76 1.28 m=1
+5.55 +7.75
One-dwell curve Multi-chord At] 2.04 4.16 1.39
-9.87 -9.89
No-dwell curve Harmonic DQ 1.57 +4.93 +3.88 2.47 1.02

V ... Dimensionless speed, A ... Dimensionless acceleration, S ... Dimensionless displacement, m ... Maximum value

11-8



11.2 Details of practice

The X axis (axis 1) and Y axis (axis 2) are synchronously operated using the
mechanical support language.

The X axis (axis 1) carries out left/right reciprocation with the ball screw, and the Y axis
(axis 2) carries out forward/backward reciprocation with the cam output.

| | | | | | | |
250
T
200 [—
150 [—
100 Cam stroke Y axis movement range
40000.0pm 300mm
|
50 |— Cam 1-rev.
(50000.0pm)
00—
* Zero point (-30, —30)
_50 | | | | | | | |
-50 00 50 100 150 200 250 300 350
\ |
X axis movement range 400mm T
Virtual servomotor  1:1 gears 1:10 gears

o

Y axis (axis 2) cam

X axis (axis 1) ball screw



Ideology for moving along path
» The X axis (axis 1) ball screw is set to 5mm/rotation (131072 pulse/rotation), so the axis 1 output module

is set as the "ball screw", and the No. of pulses per rotation is set to 131072 pulse with the ball screw
parameter.

» The Y axis (axis 2) ball screw is also set to Smm/rotation (131072 pulse/rotation), so to establish a

50mm/rotation movement amount rotary cam in the X axis direction, the No. of pulses per rotation is set to
131072 pulses with the cam parameter, and the gear ratio is set to m

[ ]

Cam stroke
40000.0pum
Pen [# ' } ' }
0 360°
One cam rotation
(50000.0um)
Servomotor for
Y axis ~Y
110
,: ) — N
Conveyance ,” & s -
gears CAR // Y axis (axis 2) operation .
ST /" Bottom dead The cam stroke is set to 40m with the cam
T ; servo parameters.
point |

Servomotor for v

X axis 180°

X axis (axis 1) operation
— 5mm/rotation (131072 pulse/rotation)

Thus, to rotate the cam four times, 200mm (50mm x 4-fold) is set, and as the ball screw lead is 5mm, the
X axis (axis 1) servomotor will rotate 40 times.
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11.3 Starting up SW3RN-CAMP and creating the cam

s M=-0C% 1) T
By Windows Update g 15335 -
[ office M2 bOBRAMERE
= Melserva
= Office 2 MERAC

ELSOFT 77%Uh—ia2

(=] SWaRN-DOCFRNP »
=) SW2ORN-DOGPRNP *
() SWERNG-GSY »

F 7R EELTRITR

& Mee19407 ORYF7L)
(&) Windows Mi2T (W)

e P O == = = = Y
IR {ERE (N

Rt

e R )
= o M o PR

Al (D
£l LS
AAT-RIERRDEE T D)

Sl ER

LB REE ST ALH

I E]=

FIEEESTE

haz-b By
’7(‘ br.d| o« {HE ‘ ’76 % " mm{ Theh PULSE‘
wEFEE AHD-YEAMBIE
’7(:' 256 ¢ B12 1024 ¢ 2048 I 0 EEEIE 0~ 258
0 [deeree]

HARRIER
’7(‘ [E]:=: R A

) Fetl |

(Continued on next page)

1) Click on [Start], [Program], [SWNRNC-GSV],

2)

3)

4)

5)

[SW3RN-CAMP] and then [Cam data creation].

The CAM DATA CREATION window will open, so
click on [File], and then the [New creation] menu.

The dialog box to confirm the new creation will open,

so click on the [OK] button.

Click on the initial setting tool button.

The INITIAL SETTING dialog box will open, so set as

follows.

« "Cam mode" : 'Reciprocating’
* "Resolution” 1 '256'

* "Curve type" : 'Cam curve'

* "Unit" D%’

« "Stroke rate change position" :'0'
Click on the [Setting completed| button.
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(Continued from previous page)
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(Continued on next page)

6) Click on the [Stroke setting tool button.

7) Setinthe STROKE SETTING dialog box as shown in
the following table.

Area No. |Start angle| End angle | Stroke
1 0.0 80.0 30.00
2 180.0 100.00
3 0.0 0.00

Stroke setting range "Minimum value": 0.00, "Maximum value": 100.00
Click on the [Stroke setting completed button.

8) Click on the [OK] button.

9) Setthe "Cam curve list" to 'Harmonic' in the CAM
CURVE SELECTION dialog box. (The cam curve for
area No.l is selected.)

For area No.2 and No.3, click on the

button in succession and select 'Harmonic'.
After setting, click on the [Setting completed| button.

10) Click on the [Cam curve selection completed button.
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(Continued from previous page)

11) Click on the [OK] button.

12) To see the [Stroke ratio], [Speed], [Acceleration] and

IrfliEy IREEY FTOAL O ALIUH [Saltarion] shown in the table for the operation angle,
114 click on the graph display tool button.

ENEEEEEE

| [757FT

v

x]| After confirmation,
2957 Y TB5) ) click on the
—Zka=4tk
10 button.
oo
— iR
Wna 157
00D
Winin -157
ii: 3
Aitna 483
00D
Aitnin -483
—i&gh
Jma 155
oo
Jmin -155
13) To see the [Stroke ratio], [Speed], [Acceleration] and
J7LEY HREEY FTOAD ALINH [Saltarion] for the operation angle as a value, click on
1 the graph display tool button.
= N = [ = Y
| FawT

V

(Continued on next page)
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(Continued from previous page)

| After confirmation,
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(Continued on next page)

14) To save the set cam data, click on [File] and then the
Save as] menu in the CAM DATA CREATION
window.

15) Set the "Machine name" to 'Q172', and the "Cam No."
to '1'in the SAVE AS dialog box, and then click on

the button.
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(Continued from previous page)
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16) Create the cam data for cam No.2 with the same
procedure as for cam No.1.
For cam No.2, change the "Cam curve selection" of
cam No.1, to 'Uniform speed'.
(The other items are the same as cam No.1.)
Select [Edit] and then [Cam curve selection], and set
the full-stroke to 'Uniform speed'.

17) When saving the data with 'Save as', set the "Cam

No."to '2".

18) Set the cam No.3 with the same procedure.
Set the "Stroke setting" as shown below.

Area No. Start angle | End angle Stroke
1 0.0 80.0 30.00
2 150.0 100.00
3 220.0 100.00
4 310.0 0.00
5 0.0 0.00

Stroke setting range "Minimum value": 0.00, "Maximum value": 100.00
Set the "Stroke setting range" to 'Double circle'.

19) When saving the data with 'Save as', set the "Cam
No."to '3".

20) Click on [File], and then the [Cam data creation
completed] menu.
This completes creation of the cam data.
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11.4 SFC program for virtual mode

The following lists the SFC programs in the virtual mode.

No. Program name Aut;;nrfttlc END operation Nu;;ti)f?; of Execution timing
130 Virtual mode main No Normal
140 Virtual mode JOG operation Yes Normal
150 Virtual servo program No Normal
160 Virtual axis current value change No Normal
170 Virtual stop/sudden stop Yes Normal
180 Virtual error detection Yes Normal
190 Cam change Yes Normal
200 Clutch ON/OFF Yes Normal

* Program started by SFC program

[Virtual servo program] program No.150
Started by No. 130

Virtual servo program

IFB1
[c1500 | [G1501 |

|K40 | |K41 |

IFE1

[Virtual axis current value change] program No.160
Started by No. 130

Virtual axis current value

» Program started by sequence program

[Virtual mode main] program No.130
Started by sequence program

Virtual mode main

F1303

IFE3

IFE3

IFE4

Virtual axis current value
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* Normal execution program

[Virtual mode JOG operation] program No.140 [Virtual stop/sudden stop] program No.170
Started automatically. Started automatically.

Virtual mode JOG operation Virtual stop/sudden stop

F1400
[F1401 | [F1402 |
1

IFE2 IFB2
G1703
IFEB3
G1405 |F1702 | |F1703 |

|F1403 | |F1404 |

IFE3

IFE3

[Virtual error detection] [Cam change] [Clutch ON/OFF]
program No. 180 program No. 190 program No. 200
Started automatically. Started automatically. Started automatically.

| Virtual error detection | Cam change | Clutch ON/O |

IFE1
G1900 52000

[F2000 | [F2001 |
|F1800 | |F1801 “

IFE1

|F2002 | |F2003 |

IFEZ
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11.4.1 New creation of SFC program for virtual mode
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(Continued on next page)

Click on [Start], [Program], [SWnRNC-GSV],
[SWBRNC-GSV], [SW6RN-GSV22P] and then the
[Program edit].

The PROJECT CONTROL dialog box will open, so
click on the EXISTING PROJECT SETTING button.

Check that the "Path" is set to 'C:\Q172', and that the
"Project name" is the same as the project name set in
the real mode. Then, click on the [OK button.
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(Continued frO@revious page)

4) Check that the folder for setting the user file is the
project folder set in the real mode, and click on the

[OK] button.

5) Click on the FILE READ button.

6) Click on the button.

(Continued on next page)
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(Continued from previous page)

7) Click on the [OK] button in the EXECUTION
COMPLETED dialog box.

- LR ETE TLEL .

T /a)’&i’*ljbjﬁ'é'li [ a—~DAMA R 1 FIE A
Al L, FIU— /a)’&"fﬁ??’ EEL. HZoellERE

52T ] %ﬁfu‘[(?’;a o

Tl
%01 T2 MITUBISHE
g _»|
TyziE T [MITUBSH
g _»|

3

8) Click onthe button.

K
[Path 1 D My Document s¥0172%
L]
o ikl MITSHBISHI
|
-8 F cJo bjl—\
SOESLET ‘
o H ¢ RErENraEn | TUER |

T ET

£ 3°0h*SkNolE

©2°mh ShaatrliE

Hi 3R PER%
S FCOOSS LERAICHE
LEF.

BHEE
PO BimS FCIO5S LkthE
)| FELET,

[
| Ry
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9) The NEW CREATION dialog box will open, so input

SFCOSZLFHBISEELE 4. ' f n/;

-’ = the '130' for the SFC program No. and 'Virtual mode
SFCHOSZAND. |, o . .
E=| PSPy AD TR oo BRES main' for the "SFC program name" before starting.
0259 After input, click on the [OK| button.

SFCIOS T LR
: SFG I
[iFzEE—Fary ‘ﬁ)?gﬁgzﬁ?ﬁgo@‘u’ mjzj# /%mbﬁn ‘

(R A 1630F

/2R B okr, || 4w |

(Continued on next page)
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(Continued from previous page)

-BFCIJAS S

NO. | OS5 4.880
0 VPLE-RTA

10 JOGIEST

20 fHES{IERS

a2 ALEERT

0 {525

B0 IHEUETE

B0 GEEEE

0 ERFIER

T R R R T F

90 MI-hEEERL
100 FFLAREEE
10 I7-#4 Utk _FMG
120 $RLA=C
130 {mEET-F A
140 {EEET-+JOGiEsEz
150 {REEM-°2°0497 3l
160 {RiEEHIR TR E
170 {REE{Z.F "2i%1
180 {RIBI-f& 4
190 HLEE
200 25 FON0FF
210 A i ILERTE

4) The set SFC programs will be listed.

Click on the button again to create the

SFC programs as shown below.

No. Program name
130 Virtual mode main

140 Virtual mode JOG operation

150 Virtual servo program

160 Virtual axis current value change
170 Virtual stop/sudden stop

180 Virtual error detection

190 Cam change

200 Clutch ON/OFF

(The specific procedures for creating the SFC
program are not described in this section. Refer to
the section "SFC program for operation" and

create the program later.)
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11.4.2 Inputting the motion control steps for the virtual mode

Set the motion control steps for the virtual mode.

[lj;l ??*f.'la(FJ %ﬁica FTly]

815 2@ -|
o | B SFC:'TI’} FAEIR

I
5 -

@

SFCIDYSLER
-FA¥ o F
[Path 1 [C:¥Program Files¥Gsvo¥Syszsv?2pklsrill7IE
[ o
[°m k] IE’IST
‘ 2l

~SFCIOYS 4L

. EECEIR
ST G BREIISOBET FATER |

ARENEA e
a0 IR kT O EPIAET
e (e

50 BEMERE e |
B HEEE & 30 SLNOE

V

Virtual servo program ]

.\

I
G1500 G1501
K40 K41

I
G1502
END

|K40 | |K41 |

4l

G1502 [K %40 ‘REAL L ]

END

v

(Continued on next page)

1) Create the SFC program for the virtual servo
program.
Click on the [SFC program control tool button on the
PROGRAM EDIT screen.

2) Select "150 virtual servo program" from SFC program
list in the SFC PROGRAM CONTROL dialog box,
and click on the [OK| button.

3) Create an SFC program to change the current value
as shown on the left.

4) Click on the motion control step 'K40', and double-
click on the PROGRAM EDIT screen.
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(Continued from previous page)

o R 5) Click on the button in the COMMAND

FEi e .
& {iERD =t MBS 1 - SELECTION dlalog box.

ABE-
CHBROFE 5 s

C FETiE (ol i85~
INC-
CEE C AEBEE Ine-
INC-
INC-

e EE M3 e g f3 3

0 e i
 EEAA
 EE

BB

O AU [-|

6) Click on the [Mode assignment setting button in the
SERVO PROGRAM EDIT dialog box.

7) Set the "Virtual mode program" between '40' and '49',
(RPET PIO4SL (0—4095) and the "Virtual mode assignment" to 'Yes' in the

= 0= — M_ODE ASSIGNMENT SETTING dialog box, and
P [Sog | click on the button.
( (Gl CiFi

8) Click on the [Command selection] button in the
SERVO PROGRAM EDIT dialog box.

e
T e

9) Setthe "Command division" to 'Positioning' and the
"Servo command" to 'ABS-1' in the COMMAND

& ER AL~ ; _ : .

@ B :::z SELECTION dialog box, and click on the :E button.
iRy © [Elt5Eh ABS-4
INC-1
O EE  RIEEEE INEC-2
INC-3
INC-4

OEE IR
 EEE
(8- ]

 {UEIEGE

© ALTLAERS =

OK vl |

v

(Continued on next page)
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¥EMNo.

o=

F"ﬂ’}“iﬁﬁi—'

€0~ 4095 3

V

[k 41 :viRTUAL
T ABS-1

AXIS
VELOCITY

I,

5242880
540000

PLS
PL3/sec

U

(Continued on next page)

10) Input 'l and '0' in the "Axis: " text box, and '640000' in
the "Speed" text box.

11) Click on the button.

12) Click on the [Program No. setting button in the
SERVO PROGRAM EDIT dialog box.

13) Set 41" for the "Program No." in the PROGRAM NO.
SETTING dialog box, and click on the [OK] button.

14) Edit the program No.41 as shown on the left, and

click on the button.

After editing, close the PROGRAM EDIT dialog box.
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(Continued from previous page)

15) Set the transition program shown below.

Virtual servo program ]
LN

' [G1500] | PX0*IM2001
G1500 G1501 [G1501] | PX1*IM2001
[G1502] | I(M2001*M2002)

K40 K41

G1502

END

@

IrLEY REE FTOA 1704 16) To save the edited servo program, click on [File] and
FEE{FTTE then the [Save] menu.
This completes editing of the servo programs No. 40
Ty Sl and No. 41 for the virtual mode.
SEE L e
H=R M RAERA LS G
PIFFLREDEE T 00
GEVZZPOEE T D
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11.5 Editing the mechanism

The drive module, conveyance module and output modules for the virtual mode are set
on the screen with the mouse.

1) Click on the mechanism editing tool button in the

FROGY  Dbmdad ALH EERED =l PROGRAM EDIT window.
@l E“{az—:l Eﬂllﬁfdl E.'/_r' |@| After the MECHANISM _EDIT window opens, close
i the PROGRAM EDIT window.

RS

)

2) Edit the mechanism as shown below.

AR - GS.
I{IE) REE FTO0 70500 BEE MR FIRE)  ALITH)
ml =1 M e N e e e R B s e P e = B P e T R =

] | = T I =

When the smoothing clutch
is selected with the

parameter, the clutch will - ii l..-.—-l-—

change to the following

™ gﬂ

[Module arrangement]
» Click the tool button of each module, and then click the EDIT screen. (Set A to F)

The operation ends when the right-mouse button is clicked.

[Module deletion]

» End the module arrangement operation by clicking the right-mouse button, and drag the module to be
deleted to a vacant space.

* Drag area around the module to be deleted.
(In this case, drag an area slightly larger than the module to be deleted.)

» When the module is enclosed in a yellow frame, press the key.

Note: The background of the actual screen is displayed in black.

v

(Continued on next page)
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(Continued from previous page)

3) Double-click on the module A (virtual servomotor), and set the parameters as shown below.
Atter setting, click on the [OK] button.

B — At — B 154 —h

JOGIESFAFI AT AR
M= IND.
JOGEEHIFEE

|1—
I'I 0ooano pulzefzan

{mrEElE = |1 ~I-IGEE T
= | fitT
20—z LRRME  [2147483647 | pulse  BSuFOFF
ZhH1= 20 FRRIE I—E'I 47433647 | pulze sne—g
fEstayaygm 100 pulse 1 ~- 1000000

T ——

ool |

)

4) Double-click on the module B (gear) and set the parameters as shown below.

Atter setting, click on the [OK] button.

e n—
e &
AN

Vb

54—
i AonmEs T
wOMES [T

sl 1 e ) R T = A il 1%

e B

ERTE el
1 ~~ 65635
D200 ~- D308Y
D3080 ~ DB191
W ~~ W FFF

et

)

5) Double-click on the module C (gear) and set the parameters as shown below.

Atter setting, click on the [OK] button.

=
Xy 3

e ACNER{MEET |1

ENEhilEEr o

WAECEzAE ¢ EEr O g

F B

SR TE ]
1 ~ 65535
D00 ~ D30AY
D3080 ~ DE191
WD ~= WA FFF

Tl

@

(Continued on next page)

11-27




(Continued from previous page)

6) Double-click on the module D (clutch) and set the parameter as shown below.
Atter setting, click on the [OK] button.

—ERTEEREH
0~ W1FFF Y0~ Y1FFF
MO0 ~— hE191 MS000 ~~ M9ZEE
RS FOMNSOFFIEST VA 2 IMEEEI FO ~ Fa047 B0 ~ BIFFF
e FIEER — N EE- 1
& 2 LA ZF & OMSOFFE-}
O ZA=UTMNSF O SERA R
= It £ FHLZ, ONSOFF, eaeMEREE-F
F L T R I rrizal T pERTE e I
Jil o e
eEsET rr e |
e S £l |

)

7) Double-click on the module E (ball screw) and set the parameters as shown below.
Atter setting, click on the [OK] button.

A= 1544

HHenEs fi 2wk BT
~ A ICE T

pr e IR IEEIEID.EI Lm & mm  inch
o EL
1 Bz A 131072 pulse iR

TS D EhE L B0 & 3005774104
s 0, 222 [pE525 pulee | TR CEDREEIERE
= [ 25000 m —

SEREEHIFR{E [10000.00 mim/mirn
A g

2= 3ok BB CIAMEIATam 8640 ~ 2147483647

23k AR [FZiooooo0n | sm

P Pt R i
( £% S5 (&=

E
[}

e T e I

@

(Continued on next page)
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(Continued from previous page)

8) Double-click on the module F (cam) and set the parameter as shown below.
Atter setting, click on the [OK] button.

=]
whanEs [ Jdab BRI
e A2 A W _Efl;'jjr?mﬁfffi inch  pulze
1Bz L RES [iz07z pulse s
FBLLL 2R [F5535 pulse _TEJ*IJBE.; b
S » 300%T 7
Zb0-4EE V{2 [D5032
o ;;;ﬂ £ PRI EAREE
ot —
& ) {=H
— 24T EE T A 2 —E%EEIEDSDEB
[ 03080 ~ DE190

] ~— W1 FFE

— e ez IR TG 12— REESEEREL T3l .

AuieThEl
BB NEHE |

e T £t I

v

9) To convert and save the mechanism, click on [File]

[ R -
I REE

FTN A and then the [Conversion/save] menu.
LEEFTEE Crl+=

ELTIME Stk
| EMAEIERN (D Cirl+M

NaAT—DIE=E

10) To designate the cam data, set the machine name
NATF SRS TAR R AL TS 1 'Q172' set when the cam data was created, and then
o172 = click on the [OK] button.

=]
| —
=

o) |

11) When the message "Completed normally." appears,
click on the [OK| button.
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11.6 Writing to the motion CPU

Write the following data to the motion CPU:
» Servo programs
* Mechanism programs
» Cam data

ALI(H?

EDETS

CSA=RT T
Niph 24w FERTE

I | SECTmah

I SRS

I= | SECIEL,
SHllE = E e BES G
AR RS, G

v #-FINI3AK

W AR TSA
W BATR
= | Bt i A e

sl

T

BinECPUE G172 CGPU, OSE[ SW220C VERIDA4 ITH.
B EFNE LET.

1
2)

5)

6)

Stop the Q motion CPU.
Click on [Communication] and then the [Transfer]
menu in the MECHANISM EDIT window.

Click and select the 'Servo program’, ‘Mechanism
program' and then the 'Cam data' under "Transfer
data" in the COMMUNICATION dialog box.

Atfter selecting the data to transfer, click on the
button.

(The servo setting data (system setting/servo setting
data) does not need to be written as the same
settings as the real mode set in chapter 6 are used)

A dialog box to confirm the connection destination
CPU and main unit OS will open, so click on the
button.

When the message "Completed normally." appears,
click on the [OK] button.

Click on the button in the COMMUNICATION
dialog box to close the dialog box.

@

7) Reset the Q-PLC CPU to start the Q motion CPU.
This completes writing of the data to the Q motion CPU.
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11.7 Reading of sequence program from Q-PLC CPU

i G Developer
TbE Fmld A0 FEERD menu.
2T e RFRFERY (N Ctrl+N

(When the sequence program has been read from FD during "Practice with real mode"
in Chapter 9, it is not necessary to execute this operation.)

In this practice, do not create the sequence program, but read it from the Q-PLC CPU,
and monitor the circuit during practice operation.

1) Click on [Start], [Program], [MELSOFT application] and then the [GX Developer],
to start the GX Developer.

v

2) Click on [Project] and then the [Project new creation]

7R 0.

.-
LT

R Citr |+

Pl el R
Pl el 2 R

s (el
(L

3) The PROJECT NEW CREATION dialog box will open,

(ISFEC [0 MELSER=L

POC’UI;E“PU o — so set the "PC series" to 'QCPU (Q mode)', the "PC
oA type" to 'Q02(H)' and the "Program type" to 'Ladder'.
[cozi = Then, click on the [OK] button.
— 3 MrATER
@ - [ %7154

— MR E

[ IR ORERET D

V54772 [FRMELSECHGFFW

Tng |

el |

BT

U

Fuafiny 52
EiRiEE L. and then the [PC read] menu.

ROy -0 9 4) When the project is newly created, click on [Online]

PCHE SO0,

PCEIA (T3 ROMID >

s

(Continued

on next page)
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(Continued from previous page)

5) The PC READ dialog box will open, so click on the

a2 FATEY —= PR
e L A, e P IParameter + Program| button to select the data to be
IR [riar] T T | rereEi] read.

TR LR I | . .

I S i After selecting, click on the [Execute] button.

6) When the message "Completed." appears, click on

the [OK] button.

| 7) Click on the button to close the PC READ

dialog box.
This completes reading of the sequence program
from the Q-PLC CPU.

Click on [On-line], [Monitor] and then the [Monitor
=T | mode] menu to execute the circuit monitor.
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11.8 SFC program for practice

[Virtual mode main] program No. 130

SFC program No. 130

Setting of axis 2 cam reference
position (lower dead point)
(M3234)

FHi

Start of virtual mode —»

1100

— [ ]

No.), and the cam stroke (40mm) in D5032.

|

The virtual mode changeover
request is reset unless the virtual

mode is selected.

Virtual mode changeover request > m
M3234 is reset when the
M2044 is turned ON.
The "Virtual servo program" is
started when X0 or X1 is <
turned ON. Virtual servo
FB4
The "Virtual axis current value
change" is started when XA is
turned ON and M2001 is
turned OFF.
G1300 G1302
PX1A M2044
[Transition] G1304 G1306
ans PX0+PX1 PXA"M2001
G4095
NOP
F1300 F1301
SET M3234 DIN D5028,PX10

[Operation control

D5028 = D5028&HF
D5030 = BIN(D5028)
D5032L = K400000

step] F1302 F1303
SET M2043 RST M2043
RST M3234
F1304
RST M3234
M2043 : Real/virtual mode select request
M2004 : Reallvirtual mode select status
M3234 : Cam reference position setting
X0 : Servo program No.40 start command
X1 : Servo program No.41 start command
XA : Virtual mode select
D5030 : Cam No.

D5032, D5033

: Can stroke rate
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[Virtual mode JOG operation] program No.140

The JOG operation is
started when the X3 and X5
are turned ON in virtual
mode.

The forward JOG is started
when X5 is turned ON while

| Virtual mode JOG operation | SFC program No. 140

All JOG operation is
stopped when the JOG
operation is not executed.

@:I/

the virtual axis 1 is not in
reverse run. L

| |F1402 H E‘

IFE3

The forward/reverse JOG
operation corresponding to
each switch is stopped when

The reverse JOG is started ( 1405
when X3 is turned ON while

X3 and X5 are turned OFF.

the virtual axis 1 is not in \L

forward run. |F1403

| |F1404

IFE3

G1400 G1401
Transit M2044 M2044
[Transition] G1403 G1405
PX5*IM4803 PX3*M4802
F1400 F1401
RST M4802 D640L = K320000
RST M4803 SET = M4802
[Operation control F1402 F1403
step] RST M4802 D640L = K320000
SET = M4803
F1404
RST M4803
M4802 : Virtual axis 1 forward JOG start
M4083 : Virtual axis 1 reverse JOG start
X5 : Virtual axis 1 forward JOG command
X3 : Virtual axis 1 reverse JOG command
D640, D641 : Axis 1 JOG speed setting register
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[Virtual servo program] program No. 150

[Virtual mode main] program

The "Virtual servo
program" is started
when X0 or X1 is

Virtual mode main

SFC program
No. 130

IFE3

turned ON.
I
IFE3 !
' IFE1 ] .
Ao 1 The servo The servo
_______________________________________ | program No.40 is ( 1500 G1501 program No.41 is
started when the | started when X1
X0 is turned ON 1 is turned ON and
and M2001 is K40 K41 M2001 is turned
turned OFF. T OFF.
IFE1
|G1502 <—— Shift to END when M2001 is
turned OFF after completion of
motion control step.
|END I
G1500 G1501
[Transition] PX0*!M2001 PX1*IM2001
G1502
IM2001
K40 VIRTUAL K41 VIRTUAL
[Motion control step] 1ABS-1 1ABS-1
P AXIS 1, 0PLS AXIS 1, 5242880 PLS
VELOCITY 640000 PLS/sec VELOCITY 640000 PLS/sec
M2001 : Axis 1 start accept flag
X0 : Servo program No. 40 start command
X1 : Servo program No. 41 start command

[Virtual axis current value change] program No. 160

[Virtual axis current value change] program

Virtual mode main

The "Virtual axis
current value
change" is started
when X4 is turned
ON and M2001 is

SFC program
No. 130

SFC program No. 160

turned OFF. |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 * <— Servo program No. 42 start
Shift to END after completion of
51600 K42 motion control step.
END
i 51600
[Transition] NOP
K42 VIRTUAL
[Motion control step] 1 CHGA
AXIS 1, 0 PLS
M2001 : Axis 1 start accept flag
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[Virtual stop/sudden stop] program No. 170

[ Virtual stop/sudden stop ] SCF program No. 170

L FD
M2044=0ON—> 51700
Sudden stop]
:’ IFB1 |
: G1701 i
I When the XE switch is turned ON, !
| M4801 is turned ON to stop the !
L ovi i ly.
: virtual axis 1 suddenly F1700 F1701 !
! |
: | |
| IFET !
| !
| S [ — [ — [ — [ — [ — [ — [ —
—————————————————————————————————— e S
 [Stop] IFE2
|
1
i When the XD switch is turned 51703 '
I ON, M4800 is turned ON, !
| causing the virtual axis 1 to be :
i decelerated to a stop. F1702 F1703 :
! I i
! IFEZ |
| 1
e e e e e e e e e e e e e e e e 1
IFB3
When XD and XE are turned G1705
ON, the execution of SFC
program "Virtual servo program"
is interrupted to end the CLE
operation. Virtual servo
IFE3
L{F0
G1700 G1701
PXE
[Transition] M2044
G1703 G1705
PXD*!M4801 PXD+PXE
F1700 F1701
[Operation control SET M4801 RST M4801
step] F1702 F1703
SET M4800 RST M4800

M4808 : Deceleration stop signal
M4801 : Sudden stop signal

XD : Deceleration stop command
XE : Sudden stop command
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[Virtual error detection] program No. 180

| Virtual error detection | SFC program No. 180

L0
M2044=0N — |G 1800
IFE1
When M4007 and M33 are turned G1801
ON, M136 is turned ON.
(When the SFC program
"Push-button” is pressed, M316 is
turned ON, causing the switch to F1800 F1801
turn on.)
IFE1
P
[Transition] QGIBOO QGIBOl
M2044 M4007*M33
[Operation control F1800 F1401
step] SET M316 RST M316

M33 : 2-second clock
M316 : Error detection signal
M4007 : Virtual servo error detection

[Cam change] program No. 190

| Cam change I SFC program No. 190

L|Po

G1900

When the X6 switch is
turned ON, one digit from
digital switch is stored in
D5030 (cam No.).

F1900

[Transition] 61900

PX6

F1900

[Operation control DIN D5028,PX10
step] D5028 = D5028 & HF
D5030 = BIN(D5028)

M6 : Cam No. change command
D5030 : Cam No.
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[Clutch ON/OFF] program No. 200

Clutch ON/OFF | SFC program No. 200

IFB1

M320 is turned ON 2000

when X8 is turned

OFF. L [F2000 | [Fao01 |
IFET !

. IFB2
M2160 is turned ON when

M322 is turned ON. ( 52002
(When the SFC program
"Push-button" is pressed,

M322 is turned ON, causing L |F2002 | |F2003 |
X8 switch to turn ON.) i

IFE2
[Transition] QGZOOO QGZOOZ
1PX8 M2160
F2000 F2001
[Operation control SET M320 RST M320
step] F2002 F2003
SET M322 RST M322

M320 : Clutch ON/OFF command device
M322 : Clutch ON signal
M2106 : 1-axis clutch status (main shaft)

Precautions for creation of virtual mode program
To use the cam, change the mode to the virtual mode and turn ON M2043 while the cam reference value
(lower dead point) setting M3214 and axis 1 are on.

If the reference value is determined, M3214/axis 1 do not need to be turned ON/OFF each time. Note that
turning M3214/axis 1 unnecessarily may cause the reference value to change, resulting in trouble.

””””””” L S
Position where the M3234/axis - — Cam reference value
2 is turned on 0° 360° (lower dead point)
Zero point

Cam 1 rotation

Servomotor shaft 2

If the cam is stopped at the point A or point B during the operation shown with the solid line, turn ON/OFF
M3214/axis 1. The reference value (lower dead point) will change to the position where the cam is stopped, and
the operation will follow the dotted line when started next.
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11.9 Practice machine operations

Monitor the operation with the X-Y table movement and a personal computer.

@liﬂl{;léﬁ,glﬁﬁ,l ilf_:"llﬁl 1) Egﬁicx;r]tggvronitortool button in the MECHANISM
-8

ar ) IREQ BB H EERE
S sEmE sl Eibi=se win 2) The CtURRENT VALUE ENLARGED MONITOR will
(W awines: | romeze e T — open in the MONITOR window.
| savo. | 32 (D | yeizeo| -t e emt-iiON(R04DY
1 0.0 P
2 0.0 wm @ 0 0
L e TR A SR

-

Start the Q-PLC CPU and Q motion CPU.

[Execution of zero point return] @
* Set the mode selector switch to [REAL] X19.

* Set the digital switches X10 to X17 to .

* When the switch is pressed, axis 1 and axis 2 will return to the zero point.

[Positioning to waiting point] @

« When is pressed, the axis will be positioned the waiting point (X-axis address: '0', Y-axis
address: '0").

[Setting of cam No.1 to 11

V
* Set the digital switches X10 to X17 to .
%

(Continued on next page)
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(Continued from previous page)
[Changing to virtual mode]

Set the mode selector switch from [REAL] (X19 ON) to [VIRTUAL] (X1A ON).

The virtual mode is entered if the| X0A |{lamp is on.

\—b If the lamp does not turn on, and the error lamp flickers, check the

details of the error, and correct the settings.

Confirming the error

[Error list] — [Error list] menu
!

0 -7t e [ ]
I7-M%E

ho.| 8 | et | 1320
I Ao, S5 1 (3TN0, FIEL T 1L RS,
1 0802 M20433F0FF->0NLA. ChbNo. BRTET "W AN & F )

i
:

[Virtual drive servomotor axis 1 U
current value monitor]

| Enlarge the current value monitor in the MONITOR window.

[Mechanism monitor] @

» Change the window to the MECHANISM EDIT window (active window).
* Click on [Mode change] and then the [Monitor] menu in the MECHANISM EDIT window.
* Double-click on the virtual servomotor to display the DETAILS MONITOR.

JRAB—HE —h |

If the current value change || X0A

18 !_1§m I%?;I g for virtual axis 1 is pressed when the
ﬁf?ﬁ{;ﬁ E p“:se EIZI;‘- o "Current feed value" is not '0', the
=har] pulze =

foo R [ 40000 pulssfsec value will be set to '0'.

FATINTFAND, il Click on the [OK button to close the
I} 0 o

window.

[Starting in the virtual mode (cam No. 1)] @

» When is pressed, the cam curve will be drawn.
([FEED PRE. VAL.] will stop at | 5242880 | pulse.)

« The axis will return to the standby point when is pressed.

([FEED PRE. VAL.] will stop at[0] pulse.)
. [ XoD |[stopand|| XoE ||sudden stop are valid during this operation.

. forward jog and reverse jog are valid when stopped.

@

(Continued on next page)
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(Continued from previous page)
[Mechanism monitor]

Close the virtual servomotor's DETAILS MONITOR dialog box.
Double-click on the cam position to display the CAM DETAILS MONITOR dialog box.

> Move to the right

* ;;;b?_ PE,.J' Move to the left

1y

)

1 e
.-.r b e SHER [2 | )
N . -,,..f 4 ° Lisdisplayed for L A TR K
St " ; " =#\EE | 06 &#m =L
— Execution cam No.". By 1o ﬁ?—_ E
d MOHEEE [ a0 ke
- |_=,_.* SITHANO. —
NonimiEs AoyFRE [0 em
- . *iTahn-02 [I— T
- Dl T
== {R1B8 EazP R
AL A pulze
Al il
27hAER
’7‘}~$°ONKOFF|W FLS ©OFF
1R%Say  [ON RS OFF
STOP [OFF
[Setting of cam No. to '2] @

* Set the digital switches X10 to X17 to .
* Press cam data change request.

« '2' will appear at "Execution Cam No."

[Start in the virtual mode (cam No. 2)] @

Move to the right
Move to the left

[Setting of cam No. to '3 @

* Set the digital switches X10 to X17 to .
* Press cam data change request.

« '3" will appear at "Execution Cam No."

[Start in the virtual mode (cam No. 3)] @

Move to the right

Move to the left

@

(Continued on next page)
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(Continued from previous page)
[Clutch operation]

Press clutch OFF while operating in the virtual mode.

The mechanism monitor clutch will open, and movement in the X axis direction will stop.

(i,

Ny TN
Pl

r- Caution » = = = = = = ——_—— - I

. _ _ _

) | If the clutch is turned OFF, the X axis movement will

= . | Stop. When the clutch is turned ON, the X axis

"—— I direction position will change by the amount that the
axis did not move.

ey
(

*ﬁ:m

1

[Items to confirm] @

* Is the cam changed to No. 1, No. 2 or No. 3?

» Observe the stop, sudden stop, forward run JOG and reverse run JOG states.

» Observe the details monitor for each module.

* Observe the state when the current value for the virtual axis 1 is changed to "0".
» Observe the movement when the clutch is turned OFF.

)

The practice session is done when the series of operations are completed.

REMARK

The window for each SW6RN-GSV22P function or GX Developer window can be changed with one-touch
operations.
Click on the windows task bar icon for the window to be opened.

@ ox Devel.| v, | mEs -G |

The window clicked on will open.
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[END operation]

|ﬁ|+‘ﬂ1¢1§,ﬁ$ — 35y 1) Click on [File] and then the [GSV22P END] menu in
12ILE REE &TOM the MECHANISM EDIT window.
FEEHFFE Crl+5

il U e e i

FRAR{ER% (M) Ctrl+M
Eifr EFEFF
AllFR

AARTEREDR T G0

Al 2) Ifthe edited data is not saved, a dialog to confirm the
overwriting of the data will appear. Click on the
& TELET -HERTELETN 7 button. |
This completes the operation.

| A
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11.10 Exercise (Roller setting)

Change the cam to the following roller and move it.

— -.% 1% Conditions: It is assumed that a reduction gear
” a is installed externally to increase the
torque.

Servomotor

-
L}
1 . '
1 10 ! Reduction gear
- ;_

Roller
(constant speed control)

ROLLER PARAMETERS

wraEs 2 ik |

n-5iEE [100000.0 £ (%nrf?nﬁf?-. . he f K oulse i fol h
_— 0 puke < —— T IIe eeﬁbac p|>|u se is set to 10- r(])d, so the
M — roller will actually rotate once with 10
1AL S OISEhE 0z Hm = 300571 y
) R fEE  puke Pl I Bl i e s servomotor rotations.
= [ 157077 m |
SEEHFRE [10000.00 mmimin  —SREEE ——————————
001 ~ 6000000.00

Click on the [OK] button in the above setting.

-

Select [File], [Conversion/Save as] menu to save the setting contents.

-

Select [Communication] and then the [Transfer] menu to write the 'Mechanism program' into the motion CPU.

-

Select [Mode change] and then the [Monitor] menu to change the MECHANISM EDIT window to 'Monitor mode'.

-

Start in the virtual mode (Roller)

X0B || Move pen down

Move to right
Move to left
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Appendix

Appendix 1 Examples of programs for SV22 virtual mode

Program example 1
Program example 2
Program example 3
Program example 4

A-2
A-4
A-6
A-8



Program example 1

System settings

(1) Synchronously operate axis 1, axis 2, axis 3, axis 4, axis 5, axis 6, axis 7 and axis

8 with virtual servomotor [Axis 1],

(2) Wire synchronous encoder to P2, and make auxiliary input to axis 6.



Mechanism connection diagram

Synchronous encoder
NO.2 (P2)

M Iy I [ M i fy 0

U U U = U v v
iR

-
Axis 2 Axis 3
@ Axis 5
Axis 1 Axis 4 Axis 7
Axis 8

Servo program

1

[k 44 -
YE

VIRTUAL ]

SPEED 50000 PLS/sec

1

[k 45 .
y

VIRTUAL ]

AXIS 1
SPEED 50000 PLS/sec

Speed control forward run
The drive module's virtual servomotor axis 1 will
move in the forward run direction.

Speed control reverse run
The drive module's virtual servomotor axis 1 will
move in the reverse run direction.



Program example 2

Control details (1) Synchronously operate axis 1, axis 2, and axis 3 with virtual servomotor .
(2) Wire synchronous encoder to P1, and make auxiliary input to axis 4.

System settings

Mechanism connection diagram

%g

Axis 3
Axis 2

Axis 1 Axis 4

[1] [2]




Servo program

[K 44 : viRTUAL ]
L Speed control forward run
SPEED 50000 PLS/sec The drive module's virtual servomotor axis 1 will

move in the forward run direction.

[k 45 : virTuAL ]
LS Speed control reverse run
SPEED 30000 PLS/sec The drive module's virtual servomotor axis 1 will

move in the reverse run direction.



Program example 3

Control details (1) Synchronously operate axis 1, axis 2, and axis 3 with virtual servomotor .
(2) Synchronously operate axis 4 and axis 5 with virtual servomotor [Axis 2.
(3) Carry out 3-axis linear interpolation or 2-axis circular interpolation of axis 6, axis 7
and axis 8 with virtual servomotors | Axis 3], | Axis 4] and | Axis 5].

System settings

Axis 4




Servo program

[k 44 : virTUAL]
<

1 W €-mmmmmmm oo
XIS . Speed control forward run

SPEED S0000  PLS/sec The drive module's virtual servomotor axis 1 will
move in the forward run direction.

[k 45 : virTuAL]
<

1 VR €-mmmmmmmm oo oo
XIS ; Speed control reverse run

SPEED 30000 PLS/sec The drive module's virtual servomotor axis 1 will
move in the reverse run direction.

[k 48 : VIRTUAL ]

TR ) A -
AXIS 9 0 PLS Absolute 1-axis linear control
SPEED 40000 PLS/sec The drive module's virtual servomotor axis 2

rotates to address "0".

[k 47 : virTUAL]

1 MBS - mmmmmmmmm e avic [i
S > 655760 PLS Absolute 1 axis linear cqntrol .
SPEED 40000 PLS/sec The drive module's virtual servomotor axis 2

rotates to address "655360".
(Rotates 40 times at 16384 pulse/rotation.)

R Absolute 3-axis linear interpolation control
s i: o BE The drive module's virtual servomotor axis 3,
XS e 3, 1928838 Etg fsoc axis 4 and axis 5 rotate to the designated
address.




Program example 4

Control details (1) Synchronously operate axis 1 and axis 2 with virtual servomotor .
(2) Carry out 3-axis linear interpolation of axis 3, axis 4 and axis 5 with virtual
servomotors | Axis 3], | Axis 4| and [ Axis 5.
(3) Carry out 2-axis circular interpolation of axis 6 and axis 7 with virtual servomotors
IAxis 6] and | Axis 7 |.

System settings

HEOOE ° HA0E

HA-FHOSZ H- HR-LHSOzZ _~ HA-FH33 HA-FHOS2

1 ABS 5 G 4 ABS K TING g NG




Servo program

[k 44 : virTuAL]

T WF A mmsmm oo
AXIS 1
SPEED 30000 PLS/sec
[K 45 : virTuAL ]
T VR d-m-msmoeaoooooo
AXIS 1
SPEED 50000 PLS/sec
[k 42 : VIRTUAL ]
1 ABS-3 M------------mmm - o
AXIS 3, 653360  PLS
AXIS 4, 1310720 PLS
AXIS a3, 1066080  PLS
SYN. SPEE 50000  PLS/sec
[K 43 : VIRTUAL ]
1 Ly I
AXIS [ 655360 PLS
AXIS 7, 653360  PLS
SPEED 50000 PLS/sec
PAS-PT. a, 163240  PLS
PAS-PT. 7, 451520 PLS

Speed control forward run
The drive module's virtual servomotor axis 1 will
move in the forward run direction.

Speed control reverse run
The drive module's virtual servomotor axis 1 will
move in the reverse run direction.

Absolute 3-axis linear interpolation control
The drive module's virtual servomotor axis 3, axis 4
and axis 5 rotate to the designated address.

Absolute auxiliary point designation circular interpolation
control
The drive module's virtual servomotor Axis 6 and
Axis 7 rotate to the end point address while passing
through the designated auxiliary points.



Appendix 2 Sample motion SFC

The sample program stops all motion control upon reception of emergency stop input,
and re-starts motion control when reset. This sample program also monitors the
dedicated positioning devices on the PLC side.

(1) Sample program functions
This sample program is provided with the following functions.

No.

Item

Contents

Monitor of dedicated positioning
device

Reflects the status of Q173CPU(N) and dedicated positioning device
(#2 machine) in the M2400 and following, and DO and following of
QnHCPU (#1 machine).

Clock data reading

Turns ON the clock data read request (M9028) so that the clock data is
set in the error history.

Emergency stop

Turns ON the servo for all axes when the emergency stop input
assigned to PXO0 is turned ON (emergency stop reset), and executes
motion control.

Stops the servo amplifier in an emergency state when the emergency
stop input is turned OFF and stops the motion control. The actual
output (PY) is also turned OFF.

Motion control

Executes the motion control in each mode shown below according to
the status of PX1, PX2.

* PX2:0FF PX1:0FF "JOG mode"

* PX2:0FF PX1:ON "Manual pulse generator mode"

* PX2:0N PX1:0FF Zero point return mode"

* PX2:0N PX1:ON Program operation mode"

JOG mode

Executes the following JOG operations when the signals PX3 to PX6
are turned ON.

» PX3: 1-axis forward JOG

* PX4: 1-axis reverse JOG

» PX5: 2-axis forward JOG

» PX6: 2-axis reverse JOG

Manual pulse generator mode

Executes the following manual pulse generator operation.
» Executes the manual pulse generator operation of 1-axis with

manual pulse generator P1.
» Executes the manual pulse generator operation of 2-axis with

manual pulse generator P2.

Zero point return mode

Executes the following zero point return.
* When the PX3 is turned ON, the 1-axis is returned to the zero point.
» When the PX4 is turned ON, the 2-axis is returned to the zero point.

Program operation mode

Executes the following program operations.

» Waits for 1,000ms when the PX3 is detected to change from OFF
to ON after the 1-axis is positioned to position the 2-axis.

» Executes the in-position check when the PX4 is turned ON afte
the 1-axis and 2-axis positioned for linear interpolation to position
the 1-axis and 2-axis for linear interpolation, and to wait until the
PX4 is turned OFF.




(2) Q173CPU(N) system setting

Main base CPU unit: Q173(N)
ATSUEISHI
SSCNET1
Lo,
MR-J2S-10B MR-J2S-10B
Regenerative option Without regene- Without regene- ~ Without regene-  Without regene-  Without regene- ~ Without regene- ~ Without regene-  Without regene-
rative option rative option rative option rative option rative option rative option rative option rative option
Automatic setting  Automatic setting
Dynamic brake None None None None None None None None
Tolerable movement amount 10 (turns) 10 (turns) 0 (turns) 0 (turns) 0 (turns) 0 (turns) 0 (turns) 0 (turns)
during power OFF 1-axis (INC) 2-axis (INC) 0-axis (INC) 0-axis (INC) 0-axis (INC) 0-axis (INC) 0-axis (INC) 0-axis (INC)
di d2 d3 d4 d5 dé d7 ds

[Unit settings]
« Manual pulse generator input unit Q173PX: Slot 3

P1 Manual pulse generator/synchronous encoder (INC)
P2 Manual pulse generator/synchronous encoder (INC)
P3 Manual pulse generator/synchronous encoder (INC)
[ /O response time [ 0.4ms |

[Multi-CPU settings]

Number of multi-CPUs 2 units
Operation mode All machines are stopped due to error in
No. 1 machine/No. 2 machine.
° Automatlc refresh Settlng 1 For No. 1 machine, set to "M2400".
— - - (For Q173CPU(N) side, the monitor bit
Transmission range of each CPU CPU side device L .
cPU CPU shared memory G Head device WO device is transferred to WO and following

Number of points Head End Head End by motion SFC program.)
No. 1 machine 0 - --- --- ---
No. 2 machine 50 0800 0831 Wo W31
No. 3 machine
No. 4 machine

i X For No. 1 machine, set to "DO".
* Automatic refresh setting 2 (For Q173CPU(N) side, the monitor
Transmission range of each CPU CPU side device word device is transferred to W100 and
CPU CPU shared memory G Head device W100 following by the motion SFC program.)

Number of points Head End Head End
No. 1 machine 0 - --- --- ---
No. 2 machine 640 0832 0AB1 W100 W37F
No. 3 machine
No. 4 machine




» Automatic refresh setting 3

CPU

Transmission range of each CPU

CPU side device

CPU shared memory G

Head device W100

Number of points

Head End Head End

No. 1 machine

No. 2 machine

No. 3 machine

No. 4 machine

 Automatic refresh setting 4

CPU

Transmission range of each CPU

CPU side device

CPU shared memory G

Head device W100

Number of points

Head End Head End

No. 1 machine

No. 2 machine

No. 3 machine

No. 4 machine

[Basic system settings]

Operation cycle setting

Automatic setting

Operation mode

M2000 turns ON when the switch changes
from STOP to RUN.

Emergency stop input setting

PX0

« Latch range

Use for applications
other than
positioning device
for monitor.

Symbol Latch (1) head Latch (1) end Latch (2) head Latch (2) end
Internal relay M
Link relay B
Annunciator F
Data register D
Link register W

[PLC setting list]

Latch (1): Range that can be cleared by Latch clear
Latch (2): Range that cannot be cleared by Latch clear

Unit type Number of points | Occupied I/O No. Base Slot No. 1/0 response time
Input 16 000-00F Main base 1 10ms
Output 16 010-01F Main base 2
(3) No. 1 machine QnHCPU PC parameter
Number of CPUs 2 units
Operation mode Error operation mode in the event of CPU stop
No. 1 machine All machines are stopped due to stop error.
No. 2 machine All machines are stopped due to stop error.
3 | Out-of-group input setting The status is retrieved.
Out-of-group output setting The status is not retrieved.
4 | Refresh setting
Setting 1 Transmission range of each CPU CPU side
CPU CPU shared memory G Head device M2400
Number
of points Head End Head End
No. 1 machine 0 — — —
No. 2 machine 50 0800 0831 M2400 M3199
Setting 2 Transmission range of each CPU CPU side
CPU CPU shared memory G Head device DO
Number
of points Head End Head End
No. 1 machine 0 — — —
No. 2 machine 640 0832 0AB1 DO D639




(4) SFC program list

No.

Program name

Task

Auto-
matic
start

END
operation

Setting of number
of continuous
shifts

Contents of processing

Positioning
device

Normal

Yes

3

@
@
©)

Started automatically, and executed at all times when
the Q173CPU(N) is running.

Transfers the dedicated positioning device (bit data)
for monitor to WO and following.

Transfers the dedicated positioning device (word
data) for monitor to W100 and following. When
automatic refresh is set, W0 and following are
assigned to the QnHCPU's M2400 and following, and
W100 and following to DO and following

20

Main

Normal

Yes

()

@)
©)

4)

Started automatically, and executed at all times when
the Q173CPU(N) is running.

Turns ON the clock data read request (M9028).
Starts the "N0.110: Motion control" subroutine when
the emergency stop is reset.

Stops the "No0.110: Motion control" in the event of
emergency stop, and turns OFF the actual output
(PY).

110

Motion control

Normal

No

M
@

Turns ON the servo for all axes.

Calls the following program subroutines depending on

status of PX1, PX2.

* PX2:0FF PX1:OFF "No. 120: JOG"

* PX2:0FF PX1:ON "No. 130: Manual pulse
generator”

* PX2:0N PX1:OFF "No. 140: Zero point return"

* PX2:ON PX1:ON "No. 150: Program operation"

120

JOG

Normal

No

(@)
@

(©)

4)

Sets the JOG operation speed for 1-axis and 2-axis.
Turns ON the 1-axis JOG forward run command when
PX3 is turned ON, and turns ON the reverse run
command when PX4 is turned ON.

Turns ON the 1-axis JOG forward run command when
PX5 is turned ON, and turns ON the reverse run
command when PX6 is turned ON.

Executes the above steps (2) and (3) repeatedly
when PX2 and PX1 are turned OFF (JOG mode).

In other cases, the JOG forward run command and
JOG reverse run command for 1-axis/2-axis are
turned OFF to end the program.

130

Manual pulse
generator

Normal

No

M
@

©)

Sets the 1-pulse input magnification for 1-axis and 2-
axis.

Sets to control the 1-axis by P1, and the 2-axis by P2
to turn OFF the manual pulse generator permit flag for
P1 and P2.

When PX2 not OFF and PX1 not ON (manual pulse
generator mode), the manual pulse generator permit
flag is turned OFF for P1 and P2 to end the program.

140

Zero point return

Normal

No

M

@

Starts the "K140 1-axis zero point return program"
when PX3 is turned ON, and the "K141 2-axis zero
point return program" when PX4 is turned ON.
When PX2 is not turned ON and PX1 is not turned
OFF (zero point return mode), the program is ended.

150

Program
operation

Normal

No

(€))
@

©)

Waits for 1,000ms after positioning the 1-axis when
PX3 changes from OFF to ON to position the 2-axis.
Executes the in-position check after positioning the 1-
axis/2-axis for linear interpolation when PX4 is turned
ON, positions the 1-axis/2-axis for linear interpolation
in opposite direction at a double speed, and waits until
PX4 is turned OFF.

Ends the program when PX1 and PX2 are turned ON
(program operation mode).




(5) Motion SFC program detail

( Positioning device >

[FO]

/IStatus M2400 to M3039 (40 words) of each axis \
/IM2400 and after (No. 1 machine QnHCPU)
DIN WOOL, M2400

DIN WO02L, M2432

DIN WO04L, M2464

DIN WO6L, M2496

DIN WO08L, M2528

DIN WOAL, M2560

DIN WOCL, M2592

DIN WOEL, M2624

DIN W10L, M2656

DIN W12L, M2688

DIN W14L, M2720

DIN W16L, M2752

DIN W18L, M2784

DIN W1AL, M2816

DIN W1CL, M2848
DIN W1EL, M2880
DIN W20L, M2912
DIN W22L, M2944
DIN W24L, M2976
DIN W26L, M3008

/I Common device M2000 to M2063 (4 words)

/I M3040 and following (No. 1 machine QnHCPU)
DIN W28L, M2000

DIN W2AL, M2032

/I Special relay M9000 to M9015 (1 word)
/I M3104 and following (No. 1 machine QnHCPU)
DIN W2C, M9000

/I Special relay M9064 to M9079 (1 word)
/I M31110 and following (No. 1 machine QnHCPU)

DIN W2D, M9064 /

[F1]

/I Monitor device DO00O to D0639 (640 words)
/I of each axis

//D000 and following (No. 1 machine QnHCPU)
BMOV W100, DO, K640

/I Special register D9000 to D9015 (16 words)
//D640 and following (No. 1 machine QnHCPUCPU)
W380 = D9000

W381 = D9005

W382 = D9008

W384L = D9010L

W386L = D9012L

W388L = D9014L

1l Special register D9182 to D9197 (16 words)
/D656 and following (No. 1 machine QnHCPU)
WB38AL = D9182L

W38CL = D9184L

W3B8EL = D9186L

W390L = D9188L

W392L = D9190L

W394L = D9192L

W396L = D9194L

(1) The statuses M2400 to M3039 (for 32 axes) of each axis are
transferred to WO and following.

(2) The common devices M2000 to M2064 are transferred to W28
and following.

(3) The special relays M9000 to M9015 are transferred to W2C
and following.

Since WO and following of Q173CPU(N) (No. 2 machine) are so set|
as to be refreshed to the statues (M2400 and following) of
QnHCPU (No. 1 machine) using the multi-CPU automatic refresh,
the QnHCPU (No. 1 machine) can grasp the status of Q173CPU(N)
(No. 2 machine) by monitoring the following devices.

QnHCPU
(No. 1 machine) Device
M2400 to M3039
M3040 to M3103 M2000 to M2064
M3104 to M3119 M9000 to M9015

* The data (for 32 axes) is refreshed in this sample example.
However, it is advised to minimize the number of refresh points
according to the system to shorten the time required for
processing.

Device of corresponding
Q173CPU(N) (No. 2 machine)
M2400 to M3039

W398L = D9196L }

(1) The monitor devices DO to D639 (for 32 axes) of each axis are
transferred to W100 and following.

(2) The special registers D9000 to D9015 are transferred to W380
and following.

(3) The special resisters D9182 to D9197 are transferred to W38A
and following.

Since W100 and following of Q173CPU(N) (No. 2 machine) are so
set to be refreshed to the statues (DO and following) of QnHCPU
(No. 1 machine) using the multi-CPU automatic refresh, for the
QnHCPU (No. 1 machine) to grasp the status of Q173CPU(N) (No.
2 machine) by monitoring the following devices.

QnHCPU
(No. 1 machine) Device
D0000 to D0639
D0640 to D0655 D9000 to D015
D0656 to D0671 D9182 to D9197

* The data (for 32 axes) is refreshed in this sample example.
However, it is advised to minimize the number of refresh points
according to the system to shorten the time required for
processing.

Device of corresponding
Q173CPU(N) (No. 2 machine)
DO0000 to DO630
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C

Main

D

[F20]

SET M9028 // Clock data read request ON

[G20]

M9076 // Emergency stop reset?

Motion control

The "N0.110: Motion control”
subroutine is started when the
emergency stop is reset. (Since the
next step is shifted, the subroutine is
started, and the next step is executed
as soon as the subroutine is

) |executed.)
The "No.110: Motion control"
subroutine is stopped when the
[G21] \ |operation is stopped for emergency

IM9076 // Emergency stop?

CLR
| Motion control

[F25]
DOUT PY10, HO000
points): OFF

/I PY10 to PY1F (16

(the program called from No0.110 is
also stopped) to turn OFF the actual
output (PY).

* The program subroutine started is
not stopped. When the subroutine
start program is added, therefore, it
is stopped as required.

* The actual output is turned OFF as
required.

* The detection of servo error occurred
as well as emergency stop is added
to the stop condition as required.

This sample program is so
designed that the program
to execute the motion
control in the event of
emergency stop reset is re-
started from the initialization.
Consequently, the system
example shown is such that
the motion control is re-
started when the emergency|
stop is reset after stopping
the operation for
emergency.




( Motion control )

[F110]
SET M2042 // All-axis servo ON
command: ON

[G105]
M2415*M2435 //Is 1-axis/2-axis
servo ON?

IFB1

[G110]
IPX2*IPX1

[G111]
IPX2*PX1

[G112]
PX2*IPX1

[G113]
PX2*PX1

JOG

Manual pulse generator

Zero point return

Program operation

IFE1

[G115]
/I Waiting for completion of
subroutine call NOP

SN—

__~

—

Status of PX1, PX2 Subroutine call program
PX2 PX1 No. Program name
OFF OFF 120 JOG
OFF ON 130 Manual pulse generator
ON OFF 140 Zero point return
ON ON 150 Program operation

The subroutine of following program is called depending on the status of
PX1 and PX2. Each subroutine is branched selectively so that the multiple
subroutines are not be called simultaneously. If this program is stopped with
the clear step in "No. 20: Main", each subroutine will also stop. Thus, the
next step is set to WAIT so that the subroutine can be called.




=

[F120]

/[1-axis JOG operation speed =
100000PLS/sec

D640L = K100000

/[2-axis JOG operation speed =
100000PLS/sec

D642L = K100000

[G120]

/l1-axis forward JOG command SET/RST
SET M3202 = PX3 * IM3203

RST M3202 = IPX3

/l1-axis reverse JOG command SET/RST
SET M3203 = PX4 * IM3202

RST M3203 = 'PX4

/[2-axis forward JOG command SET/RST
SET M3222 = PX5 * IM3223

RST M3222 = IPX5

/[2-axis reverse JOG command SET/RST
SET M3223 = PX6 * IM3222

RST M3223 = IPX6

/I Performed repeatedly to the end of JOG
mode.
I(IPX1*IPX2)

The corresponding JOG command device is set or reset when the
PX3 to PX6 signals are turned ON and OFF. In this case, be careful
not to allow the forward JOG command and reverse JOG command
for the same axis to be turned ON at the same time.

Signal name | Corresponding JOG command device
PX3 M3202 (1-axis forward JOG)
PX4 M3203 (1-axis reverse JOG)
PX5 M3222 (2-axis forward JOG)
PX6 M3223 (2-axis reverse JOG)

* The ON/OFF judgment of each signal can be described with the
Y/N transition. However, if the process can only be described with
SEE/RST=:, the number of steps can be reduced and the
processing time can be shortened by describing as shown on the
left.

[F122]

/I1-axis, 2-axis forward/reverse JOG
command RST

RST M3202

RST M3203

RST M3222

RST M3223

For safety purposes, the 1-axis/2-axis forward/reverse JOG
command is turned OFF at the end of the JOG mode, so that
the JOG operation does not continue after transferring to
another mode.

=




Manual pulse generator

[F130]

D720 = 100 //1-axis 1-pulse input magnification
setting

D721 =100 //2-axis 1-pulse input magnification
setting

D714L = HO0000001 // Control of 1-axis by P1
D716L = HO0000002 // Control of 1-axis by P2
SET M2051 // P1 manual pulse generator permit
flag ON

SET M2052 // P2 manual pulse generator permit
flag ON

Set as follows to execute the manual pulse generator

operation of 1-axis using manual pulse generator P1, and

that of 2-axis using manual pulse generator P2.

* Set the 1-pulse input magnification for 1-axis, 2-axis.

 Set the manual pulse generator axis setting register to
control 1-axis with P1 and 2-axis with P2.

e Turn ON the P1 and P2 manual pulse generator permit
flag.

[G130]
1(IPX2*PX1) // Manual pulse generator mode
END?

[F131]

RST M2051 // P1 manual pulse generator
permit flag OFF

RST M2052 //P2 manual pulse generator
permit flag OFF

For safety purposes, the manual pulse generator permit
flag is turned OFF at the end of manual pulse generator
mode, so that the manual pulse generator operation is
not continued after transferring to another mode.

END




( Zero point return )

IFB1

[G140]

/I(PX3*!1-axis zero point return completed
/[*1-axis in-position signal

/[*11-axis start accepted)?
PX3*IM2410*M2402*IM2001

[G141]

/I(PX4*12-axis zero point return completed
/[*2-axis in-position signal

/I*12-axis start accepted)?
PX4*IM2430*M2422*IM2002

[K140: REAL]

[K141: REAL]

1ZERO 1ZERO
AXIS 1 AXIS 2
IFE1
— __
~

[G142]
I(PX241PX1)

/I Zero point return mode finished?

C

D

The 1-axis is returned to zero point when PX3 is turned ON, and the 2-
axis is returned to zero point when PX4 is turned ON.
Check that the in-position signal is turned ON, and that the start accept

signal is turned OFF before starting the zero point return program.

* To allow the "K141" to be started during execution of "K140", this

program is structed so that there is no WAIT command to wait for the

completion of zero point return after the motion control step. (This

program must contain the start accept for each axis in the interlock

conditions, so that K140 and K141 do not start simultaneously.)




Program operation

I

IFB1 |
[G150] 3\ [G151] [G152]
[I**** Detection of PX3 OFF - ON *** /lls P4 ON? //IProgram operation mode finished?|
PX4 I(PX2*PX1)
/IMO is turned ON when PX3 is turned ON
/land M1 (PX3 at last status)
/lis turned OFF. Detected at rising edge of
RST MO bit device (PX3). Previous
SET MO = PX3 * IM1 state is stored in M1, and
/[The last status of PX3 is stored in M1. ! ! e
RST M1 OFF to ON state of PX3 is
SET M1 = PX3 detected.
/IShifted to the succeeding step when MO
/lis turned ON (PX3 OFF — ON is
/ldetected). )
MO
[K150: REAL] [F150]
1INC-1 #0L = 1000000 //1-axis positioning address set END
AXIS 1, 1000000 PLS #2L = 2000000 //2-axis positioning address set
SPEED 500000 PLS/sec #4L = 500000 //Positioning speed set
Indirect designation of
> positioning address/speed
[K151: REAL]
E/(\Bl\gﬁ]n for 1,000ms after completion of 1INC-2
alting for -, P AXIS 1, # OPLS
motion control AXIS 2, # 2PLS
TIME K1000 COMPOSITE SPEED # 4 PLS/sec
J
[K152: REAL] [G154]
1INC-1 INin-position signal for 1-axis, 2-axis ON?
AXIS 2, 2000000 PLS M2402*M2422
VELOCITY 1000000 PLS/sec
[G155] [F151] - )
NOP //Waiting for motion control complete #O0L = #0L //1-axis positioning address
code inversion
#2L = -#2L //2-axis positioning address
code inversion
I\ / fioni
~" #4L = #4L * 2 //IPositioning speed x 2 Indirect designation of
| > positioning address/speed
Waiting for 1,000ms after
positioning of 1-axis when the| |[K151: REAL]
PX3 OFF — ON is detected 1INC-2
Waiting until 2-axis AXIS 1, # OPLS
positioning is completed AXIS 2, # 2PLS
COMPOSITE SPEED # 4 PLS/sec )
[G156]
INls PX4 OFF?
IPX4
\
IFE1 /)
v
R e The in-position check is executed after positioning the 1-
»[PO' LT ] axis, 2-axis for linear interpolation and linear interpolation
s positioning of 1-axis and 2-axis is carried out at double

speed in the opposite direction when PX4 is ON. Wait
thereafter until PX4 turns OFF.

A-20



Appendix 3 Operating the Windows personal computer
Appendix 3.1 Backing up an FD

Back up your school textbook.
1) Insert a formatted FD in the FD drive, and click on [Start], [Program] and then
[Explorer] to start up Explorer.

U

2) Select the project folder created with Explorer.
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3) Click on [Edit] and then the [Copy] menu in Explorer.
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4) Select drive A (3.5-inch FD) with Explorer.
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(Continued on next page)



(Continued from previous page)

BaT5270-5 - 35 4 F FD A 5) Click on [Edit] and then the [Paste] menu.
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6) Copying of the data is completed when the project
folder is saved in drive A (3.5-inch FD).
(SWERN-GSV22P cannot directly recognize a folder
in the FD. Read the file after designating the project.)
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Appendix 3.2 Installing SW6RN-GSV22P

(1) The SWBRNC-GSV general start-up support software includes the following, each
of which is installed as required.
Install SW3RN-SNETP. The other software packages may be installed thereafter
in any sequence.

Type name Item name Contents
User Makes an access to the data at high speed with the motion
application SSCNET controller connected to the PC through the SSCNET
dgrs)i 0 SW6RN-SNETP communication communication.
'g software Supports the communication API for user application software
environment
(VB, VC++).
Independent Supports programming, monitor, and test for main unit OS
SWERN-GSV13P transfer software | (SW13).
Automatic machine | Supports programming, monitor, and test for main unit OS
SW6RN-GSV22P
software (SW22).
Control Cam data creation Creates the cam pattern for cam control of the main unit OS
program SW3RN-CAMP (SY22).
- software . .
design It is necessary when using the cam.
environment Converts the program and parameter data set by GSV13P,
SwamD0CPRNE [pocument g | 54727 S CANE o 2 e ot ot
SW20RN-DOCPRNP | software DOSCP into a Word/Excel file format, dumps it, creates a
graph, and supports printing.
. . Provides the maintenance engineering environment.
Maintenance Digital . .
. . . Displays the control status of motion system as a waveform,
engineering SW6RN-DOSCP oscilloscope L . . o . .
. which is effective for the investigation, error cause investigation
environment software

and analysis.

Contents of
HELP

SW3RN-GSVHELP

HELP software

Contains the HELP contents for software shown above.

(2) The following operation

GSV22P.
Refer to the SW6RNC-GSV/GSVHELP Installation Manual before installing other
software as the required open HD capacity differs according to each software.

environments are available for installing the SW6RN-

Iltem

Contents

Computer main unit

Personal computer (PC/AT compatible) in which Windows NT/98 is
running (with Pentium133MHz or larger mounted), or personal
computer (PC/AT compatible) in which Windows2000 is running
(with Pentium233MHz or larger mounted)

Basic software

Windows NT 4.0 (Service Pack?2 or after), Japanese version
Windows 98, Japanese version
Windows 2000, Japanese version

Memory required

Recommended: 32MB or more (Windows NT/98)
Recommended: 64MB or more (Windows 2000)

Open hard disk capacity

15MB or more

Disk drive

3.5-inch (1.44MB) floppy disk drive
CD-ROM drive

Display

SVGA resolution (800 x 600) dots, display color: 256 colors or more




@)

The SW6RN-GSV22P installation procedures are described below.

The other software packages may differ in part, however, the installation
procedures are the same.

Refer to SW6RNC-GSV/GSVHELP Installation Manual for details.

1) Turn the personal computer ON, start up Windows, and insert the CD-ROM
disk in the CD-ROM drive.

‘Windows Update
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2) Click on [Start], [Setting] and then [Control Panel] in

the task bar.

' 3) Double-click on the Control Panel's "Add/Remove
| D REE ETW BSHE BRCAE AT | b .
J e ‘ y ‘ =) ‘ » rograms” icon.
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4) The ADD/REMOVE PROGRAM dialog box will open,

so click on the [Install button.



(Continued from previous page)
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(Continued on next page)

5) The INSTALL FROM FLOPPY DISK OR CD-ROM
dialog box will open. Click on the button.

6) The EXECUTE INSTALLATION PROGRAM dialog

box will open, so click on th button.

7) The FILE REFERENCE dialog box will open.
Designate the drive and folder in the following
sequence.

"CD-ROM drive" - "SW6RN-GSV22P" — "00h" -
"disk1"
Select the 'Set-up' file in the "disk1" folder, and click

on the button.

8) Check that the path and file name are displayed at
“Installation Program Command Line" in the
EXECUTE INSTALLATION PROGRAM dialog box,

and click on the |[Completed| button.



(Continued from previous page)

=l 9) A screen showing the cautions and warnings will
SWERN-GSV22PHMInstaliShield 944 -bFALHCT Open
TnstallShisld{F) 208} 1, SWERN-GSW2ZPE T2 Click the button.

AUZB-RLE T DRATEN LT, BT TS,

) oot |

T mee= 10) Input your "Name" and "Company name", and click
AL TR, 21 on the button.

148 BLUSHREANLTER,
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St BOx
[FEEftait

IristaBHielE

E |

AR M1 11) The SELECT INSTALLATION DESTINATION dialog
TPy I N EA VT - T BT EERL TR, E 7 , bOX W|” Open
ahFo7 13 SRETAAIT SWERN-GEV22P F(YAM-ILET . s . . '
COTEADAIRR-IE, DRI E T The default is ‘C:\Program files\"
BUDTAM A AL B3RS & FEERTR AN LTI ERRL TSR 1o If the installation destination does not need to be

changed, click on the button to skip to step 13).
If the installation destination must be changed, click

on the button to advance to step 12).

AR FEDIAME
’V G¥Program Files¥

Irstallshield

12) Select the folder to be installed from the SELECT

A=A TR T DIRECTORY dialog box, and click on the [OK] button.
J(E): e Check that the selected folder is displayed at "Install
e destination folder" in the SELECT INSTALLATION
aror = DESTINATION dialog box, and click on the
=9 35 1F FD (A button.
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(Continued on next page)
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13) Input the program folder name to be registered in the
Start menu.
The default is 'SWnRNC-GSV'.
If the program folder name does not need to be
changed, click on the button.

' If the program folder name must be changed, select
' the program folder name from "Existing folder", or

' input the folder name to be newly created in

' "Program folder", and click on the button.

1

Installation will start.

14) When the installation is completed, the message
indicating that SW6RN-SNETP is required will
appear.

Click on the [OK] button.

15) The SET-UP COMPLETED dialog box will open
Select the necessary items such as 'Display
REDME.TXT file' or 'Start SW6RN-GSV22P', and

click on the |Completed| button.

16) This completes installation of SW6RN-GSV22P.



Appendix 4 Comparison between A173UHCPU/A172SHCPUN

The following shows the comparison between Q173CPU(N)/Q172CPU(N) and A173UHCPU/A172SHCPUN.

Item Q173CPU(N) Q172CPU(N) A173UHCPU A172SHCPUN
Number of control axes 32-axis 8-axis 32-axis 8-axis
1 to 8-axis: 0.88ms
9to 16-axis: 1.77ms 1 to 8-axis: 0.88ms 1 to 20-axis: 3.55ms .
SVi3 17 to 32-axis: 3.55ms | (Settable by parameter) | 21 to 32-axis: 7.11ms 110 8-axis: 3.55ms
Control operation (Settable by !Jarameter)
cycle 1to 4-aX|_s. 0.88ms ) _
5to 12-axis: 1.77ms 1 to 4-axis: 0.88ms 1 to 12-axis: 3.55ms
Sv22 13 to 24-axis: 3.55ms 5 to 8-axis: 1.77ms 13 to 24-axis: 7.11ms 1 to 8-axis: 3.55ms
25 to 32-axis: 7.11ms | (Settable by parameter) | 25 to 32-axis: 14.22ms
(Settable by parameter)
Program capacity At step of 14K At step of 13K
Number of positioning points 32,000 points/axis
(Indirect setting possible)
_ ! ) PC/AT PC9800 Series compatible machine
S Program tool PC/AT compatible machine (A30TU, A31TU)
c
9] ) . USB (12Mbps), RS-232C (Max. 115Kbps), 3
° Peripheral unit I/F SSCNET (5.6Mbps) RS-422 (9600bps)/SSCNET (5.6Mbps)
o
= . . Contact dog type, count type,
§ Zero point return function data set type 1, data set type 2 Contact dog type, count type, data set type 1
Manual pulse generator operation function 3 units are connectable. 1 unit is connectable.
Synchronous encoder operation function 12 units are 8 units are 4 units are 1 unit is connectable
connectable. connectable. connectable. )
ON/OFF setting point of each axis can be set
. . . - up to 10 points.
Limit switch output function (Number of output points: 8 points/axis)
Number of output points: 32 points, watch dog data: motion control data/word device
Number of SSCNET I/Fs 5CH *1 | 2CH 4CH 2CH
64 slots (max.)
Number of motion slots (Number of stages extended for Q Series: 8 slots 2 slots
7 stages, max.)
Pulse ggzéiit;r,sisyr?;l}:]ozc:%i ie{\ncoder Itis possible o use 4 QL72LX s, Itis possible to use 1 QL72LX unis. Itis possible touse 4 | Itis possible to use 1
g : p Itis possible to use 6 Q172EX units. Itis possible to use 4 Q172EX units. AL172SENC units. A172SENC units.
Number of units attached Itis possible to use 4 Q173PX unis. Itis possible to use 3 Q173PX units
Normal task Executed at motion main cycle.
Constant Executed at every constant cycle (0.88ms, Executed at every constant cycle
cycle 1.77ms, 3.55ms, 7.11ms and 14.22ms). (1.77ms, 3.55ms, 7.11ms and 14.22ms).
Event task External Executed when the setting inputs of those (16 Executed when the setting inputs of those (16
Execution h points) input to the external interrupt unit QI60 points) input to the external interrupt unit Al61
o (maskable) interrupt
specifica- | Execu- are turned ON. are turned ON.
tion i . : ’
: tion task intz Ir_ript Executed at interrupt from PLC. Executed at interrupt (1 point) from PLC.
Executed when the setting inputs of those (16 Executed when the setting inputs of those (16
NMI task points) input to the external interrupt unit QI60 points) input to the external interrupt unit AlI61
are turned ON. are turned ON.
Number of input/output (X/Y) points 8192 points I 2048 points
c Number of actual input/output (PX/PY) points 256 points
2 Number of internal relay (M) points L 8,192 points: Total for | 2,048 points: Total for
§ Number of latch relays (L) points 8,192 points: Total for M and L Mand L (S) Mand L (S)
“(_', Number of link relay (B) points 8192 points 1024 points
‘-U'-, Number of annunciator (F) points 2048 points 256 points
s Number of timer contact (TT) points — 2048 points 256 points
3 Device Number of timer coil (TC) points — 2048 points 256 points
=
Number of cour_]ter contact (CT) _ 1024 points 256 points
points
Number of counter coil (CC) points — 1024 points 256 points
Number of special relay (M) points 256 points 256 points 256 points
Only for Number of data register (D) points 8192 points 8192 points 1024 points
inside of Number of link register (W) points 8192 points 8192 points 1024 points
motion ;
CPU Number of cuggattgmer value (T) _ 2048 points 256 points
Number of current counter value (C) _ 1024 points 256 points
points
Number of special register (D) points 256 points 256 points
Number of motion device (#) points 8192 points 8192 points
Number of coast timer (FT) points 1 point (888us) 1 point (888us)

*1 The wire dividing unit (Q173DV) or branch cable (Q173J2BACBLOM/Q173HBACBLOM) is used.



ltems

Q173CPU(N) [ Q172CPU(N)

A173UHCPU | A172SHCPUN

Others

Device memory

Independent

Common

Data exchange between PCPU and SCPU

Data exchange method using automatic refresh
between multi-CPU

Direct data exchange method using device
memory for 2-port memory

Number of pulses per rotation

1 to 2147483647 [pls]

1 to 65535 [pls]

Fixed Movement amount per rotation

Unit setting PLS: 1 to 2147483647 [pls]

Unit setting PLS: 1 to 65535 [pls]

parameter

Unit magnification

x1, x10, x100, x1000

PLC READY flag (X2000)

M2000 is set to RUN when the switch changes
from STOP to RUN, or M2000 is turned ON when
the switch changes from STOP to RUN and the
setting register is set to "1".

Execution of M2000 from sequence program

Emergency stop input

Optional bit device (PX, M) is designated by
parameter.

Emergency stop terminal for main base

Back-up battery for internal memory

Secondary battery (built-in charging type)
If the power interruption continues for over one
month, an external type primary battery (A6BAT)
is installed additionally.

Primary battery (A6BAT)

Outside dimension [mm]

122.4(H) x 27.4(W) x 89.3(D):
Q173CPUI/Q172CPU
104.4(H) x 27.4(W) x 114.3(D):
Q173CPUN/Q172CPUN

130(H) x 220(W) x 110(D)

Additional function/applicable version list

The combination of versions to which additional function is applicable is as shown below.

. Main unit OS Peripheral CPU version (*2)
Functions . .
version (*1) S/W version Q173CPU Q172CPU

ROM operation function H H N M
Improvement of automatic refresh function for shared H H N M
memory of CPU
Communication through network H H N M
Main cyclic monitor D D - -
Reading of servo parameters from servo amplifier D — -
Motion SFC command

MULTR D D - —

MULTW D D K J

ouT D D - —

FROM H H - —

TO H H - -
Addition of dedicated motion CPU commands (SVST command, H 3 N M
etc.)

(*1) Same version for all SV13/SV22
(*2) The countermeasure has been taken to all Q172CPUN/Q173CPUN (fan-less product).




Appendix 5 Sequence command dedicated to motion

This appendix describes the details of the SVST command, CHGA current value change
command, CHGV speed change command and CHGT torque change command.

Appendix 5.1 SVST servo program start request command

This command is used to request starting of the designated servo program for start.

[Command [Execution
symbol] condition] Command

SP.SVST f F————spsvsT| ()] s1) [ (2| o) | (02) |—

Command

S.SVST ﬂ |—< S-SVST| (nl)| (Sl)| (s2) |(D1) 4D2—|_

— Device to store completion status

»| Completion device
(D1+0): Device to turn on one-scan after completion o
command start accept
(D1+1): Device to turn on one-scan after abnormal
completion of command start accept (In this
case, (D1+0) is turned on at the same time.)

— Servo program No. to be executed

Axis No. to be started ('Jn")
J1toJ8

|| Head input/output No. + 16 of object
machine CPU

Number 2 machine: 3E1H

Number 3 machine: 3E2H

Number 4 machine: 3E3H

(1) SVST command program example
This program is used by the No. 1 machine's PLC CPU to request starting of the
servo program No.10 for the axis No. 1 and 2 of the No. 2 machine's motion CPU.

r—— Example ---——~-1-1--—-----------------""""""""——- 1
CPUL - Local No. 2 machine No. 2 machine
g;‘;gt”}g’“p‘ ot L start accept. s 2 start accept Designation of object axis
U3E1 U3E1 U3E1 ,—P Servo program to be started

M100 ¥G48.0 ¥G516.0 ¥G516.1

_{ J/l M/ /H/ SP.SVST H3E1l "J1j2" K10 MO D —

RST M100 [—
MO M1
—{ J|/ Normally completed program —
M1

I Abnormally completed program —




(2) Execution timing

Starting of the designated servo program is requested at the rising edge of the

SVST command (OFF - ON).

Sequence program END END END 2 2 END
SVST command
executio
SVST command
ON

Command accept
flag oN

Start accept flag
(axis)
Motion SFC program

Command start accept

Servo prograrn executio

f._

ON

completion device (D1+0}

Device of status display
for command start

For abnormal

completion only

accept completed (+1)

Completion of command A
acceptance at motion CPU side

h 4

1-scan

(3) Operation error conditions

An operation error occurs in the following cases and the SVST command is not

executed.

(&8 When the machine (set for reservation) is designated by object machine
CPU head No. input/output No. + 16 [nl]

(b) When the local machine is designated by object machine CPU head No.

input/output No. + 16 [nl]

(c) When a CPU other than Q motion CPU is designated by object machine
CPU head No. input/output No. + 16 [nl]

(d) When the command is configured of devices other than usable device

(e) When 0 to 3DFH, 3E4H and following are designated by object machine
CPU head No. input/output No. + 16 [nl]



Appendix 5.2 CHGA current value change command

This command is used to change the current value of a stopped axis.

[Comman [Execution

symbol] condition] Command

secie T t————{spcreal o [(s1) [(s2 [01) [02) |—

Command

S.CHG ﬂ F———s.cHea| ) [s1 [s2) [01) [(02) F—

—— Device to store completion status

»| Completion device
(D1+0): Device to turn on one-scan after completion of
command start accept
(D1+1): Device to turn on one-scan after abnormal
completion of command start accept (In this
case, (D1+0) is turned on at the same time.)

— Setting of current value to be changed

Axis No. (Jn' = J1 to J8) of which current value is changed
> Encoder axis No. ('En' = E1 to E8) of which current value is changed
Cam axis No. ('Cn’ = C1 to C8) of which current value per rotation is changed

»| Head input/output No. + 16 of object
machine CPU
No. 2 machine: 3E1H
No. 3 machine: 3E2H
No. 4 machine: 3E3H

(1) CHGA command program example
This program is used to change the current value of axis No. 1 (No. 2 machine
motion CPU) from that of axis No. 1 (No. 1 machine PLC CPU) to "10".

r—— Example ----- - - - - - - - - -"--"-"---\\:""\-"-»-—-——-—" """ " ———— 1
CPU]_. -~ Local No.2
Sfclé;{‘}g’“p‘ g::ﬁ”:;i:;t'?lj Designation of object axis
U3E1 U3E1l ’—D Current value after change

M100 ¥G48.0 ¥G516.0

_| I /{l/{/ /H/ SP.CHGA | HS3E1l "J1" K10 MO DO —

RST M100 —
MO M1
—1 'r Normally completed program —
M1

I Abnormally completed program —




(2) Execution timing

The current value is changed for a designated axis at the rising edge (OFF -

ON) of the CHGA command.

Sequence program END END END 2 2 END

CHGA command
executio

CHGA command

ON:

Command accept
flag oN

Start accept flag
(axis)
Current value change

Command start accept
completion device (D1+0}

Current valueichange processing

ON

e

Device of status display
for command start

For abnormal

completion only

N

accept completed (+1)

Completion of command A
acceptance at motion CPU side

h 4

1-scan

(3) Operation error conditions

An operation error occurs in the following cases and the SVST command is not

executed.

(&8 When the machine (set for reservation) is designated by object machine
CPU head No. input/output No. + 16 [nl]

(b) When the local machine is designated by object machine CPU head No.

input/output No. + 16 [nl]

(c) When a CPU other than Q motion CPU is designated by object machine
CPU head No. input/output No. + 16 [nl]

(d) When the command is configured of devices other than usable device

(e) When 0 to 3DFH, 3E4H and following are designated by object machine
CPU head No. input/output No. + 16 [nl]



Appendix 5.3 CHGV speed change command

The CHGV speed change command is used to change the speed during positioning
and JOG operation.

[Comman [Execution

symbol] condition] Command

sechc [ F————spcrev] )] ] 62| O] E2)}—

Command

S.CHG ﬂ ’—{ S.CHGV’ (n1) ‘ (S1) ’(SZ) ‘(Dl) |(D2) ,_

—— Device to store completion status

.| Completion device

(D1+0): Device to turn on one-scan after completion of
command start accept

(D1+1): Device to turn on one-scan after abnormal
completion of command start accept (In this
case, (D1+0) is turned on at the same time.)

— Setting of speed to be changed

Axis No. 'Jn' of which speed ig
changed J1toJ8

»| Head input/output No. + 16 of object
machine CPU
No. 2 machine: 3E1H
No. 3 machine: 3E2H
No. 4 machine: 3E3H

(1) CHGV command program example
This program is used to change the positioning speed of axis No. 1 (No. 2
machine motion CPU) from that of axis No. 1 (No. 1 machine PLC CPU) to

”1000"
r—— Example ----- - - ---0-«\- - --\-----------—-—-—-&— - & - 1
CPUL - Local INo.2
g;z;?}gfup‘ ';:;‘ﬁ”;'c‘iea;'z; Designation of object axis
U3E1 U3E1l ’—> Current value after change

M100 ¥G48.0 ¥G518.0

| | | wiqn |
—| | /(i/ /i/r SP.CHGV | HS3E1l J1 K1000 MO DO

|
|
|
|
|
|
|
|
: RST M100 —
|
|
|
|
|
|
|
|
|
|

MO M1
—‘ JI/ Normally completed program —
M1

I Abnormally completed program ——




(2) Execution timing

The speed is changed for the designated axis at the rising edge (OFF — ON) of

the CHGV command.
Sequence program END END END 2 2 END

CHGV command

e

CHGV command

ecutio

ON:

Command accept
flag

I

Speed change fla
(axis)
Speed change

Command start accept

Speed chang

b processing

f._

ON

e

completion device (D1+0}

Device of status display
for command start

For abnormal
completion only

N

accept completed (+1)

Completion of command A
acceptance at motion CPU side

E

1-scan

(3) Operation error conditions

An operation error occurs in the following cases and the SVST command is not

executed.

(@)

CPU head No. input/output No. + 16 [nl]

(b)
input/output No. + 16 [nl]
(©)
CPU head No. input/output No. + 16 [nl]
(d)
(e)

CPU head No. input/output No. + 16 [nl]

When the machine (set for reservation) is designated by object machine
When the local machine is designated by object machine CPU head No.
When a CPU other than Q motion CPU is designated by object machine

When the command is configured of devices other than usable device
When 0 to 3DFH, 3E4H and following are designated by object machine



Appendix 5.4 CHGT torque limit value change request command

This command is used to change the torque limit value regardless of whether the
operation is executing or stopping in the real mode.

[Comman [Execution

symbol] condition] Command

sechc [ F————spcreT] ()| (s1)| (s2)| 1) | (02 |—

Command

S.CHG ﬂ ’—{ S.CHGT ‘ (n1) ‘(Sl) ’(82) ‘(Dl) |(D2) ,_

—— Device to store completion status

.| Completion device

(D1+0): Device to turn on one-scan after completion of
command start accept

(D1+1): Device to turn on one-scan after abnormal
completion of command start accept (In this
case, (D1+0) is turned on at the same time.)

— Setting of torque limit value to be changed
xis No. (\Jn") of which torque
limit value is changed J1 to J8

»| Head input/output No. + 16 of object
machine CPU
No. 2 machine: 3E1H
No. 3 machine: 3E2H
No. 4 machine: 3E3H

(1) CHGT command program example
This program is used to change the torque limit value of axis No. 1 (No. 2
machine motion CPU) from that of axis No. 1 (No. 1 machine PLC CPU) to "10%".

r—— Example ----- - - - - - - --------- '\ -". . ”.ppn. i 1|
l CPU]‘. - Local |
: g;ﬁ;[‘}lea”“p‘ — Designation of object axis |
I U3E1 ’—> Current value after change |
| Ml(l)O ¥G|48.0 :
SP.CHGT H3E1l "J1" K10 MO DO —

| =S ’ !
| |
|

: RST M100 |— |
|

: MO M1 |
yd |

: —‘ | Normally completed program |
| M1 |
: I Abnormally completed program — :
| |
| |
| |



(2) Execution timing

The torque limit value is changed for the designated axis at the rising edge (OFF
- ON) of the CHGT command.

Sequence program END END END 2 2 END

CHGT command
execution

CHGT command

ON:

Command accept
flag

I

Speed change fla
(axis)
Speed change

Command start accept
completion device (D1+0}

Torque limit val

f._

e change processing

ON

e

Device of status display
for command start

For abnormal

completion only

N

accept completed (+1)

Completion of command A
acceptance at motion CPU side

h 4

1-scan

(3) Operation error conditions

An operation error occurs in the following cases and the SVST command is not

executed.

(@)

CPU head No. input/output No. + 16 [nl]

(b)
input/output No. + 16 [nl]
(©)
CPU head No. input/output No. + 16 [nl]
(d)
(e)

CPU head No. input/output No. + 16 [nl]

When the machine (set for reservation) is designated by object machine
When the local machine is designated by object machine CPU head No.
When a CPU other than Q motion CPU is designated by object machine

When the command is configured of devices other than usable device
When 0 to 3DFH, 3E4H and following are designated by object machine



Appendix 6 Explanation of terms

A ACCELERATION

Refers to the cam's dimensionless acceleration
rate.

The dimensionless acceleration rate is the
dimensionless speed differentiated by the
dimensionless time.

The maximum value is expressed as Am.
Refer to the term "Am".

Refer to the term "V".

ABSOLUTE SYSTEM

This is one system for expressing a positioning
address.

This system uses 0 as a reference, and
expresses the address as the distance from 0.
The positioning direction is automatically
determined, even when it is not designated.
The other address system is the increment
system.

0 No. 1 No. 3 No. 2

ABSOLUTE ENCODER é? e A

This is a absolute position detector that

enables the angle data within 1 motor rotation N

to be output to an external destination. <

Absolute encoders are generally able to output | O ST @

360° in 8 to 12 bits. o i - ® ]

(2) to (3) indicate the operation order. <

Incremental encoders have a disadvantage in
that the axis position is lost when a power
failure occurs. However, with absolute
encoders, the axis position is not lost even
when a power failure occurs.

Various codes such as a binary code and BCD
code can be output.

Absolute encoders are more expensive, more
accurate, and larger than incremental
encoders. Refer to "ENCODER".

ACCELERATION

Acceleration is obtained from speed
differentiated by time and refers to the change
rate of speed. Acceleration is in proportion to
stress. Refer to the term A

ACCELERATION TIME

Time for the full speed to be reached from the
stopped state with the motion controller.

The parameter acceleration/deceleration refers
to the time to reach the speed limit value, and
if the set speed is low, the time will be
proportionally shorter.

!7 This is determined by the machine's inertia,

Fixed slit
Light-emitting diode

Slit disk

Phototransistor

3 I [— | i
Q ;2_,77& motor torque and load's resistance torque, etc.
Rotating L N S S [ S S _ .
axis 20 EpEREpE RN Full speed = Speed limit value
Binary code
Speed
ABSOLUTE POSITION SYSTEM

If zero point return is carried out once after 0 Time
starting up the positioning control devices, the

current value will be backed up with a battery
when the power is turned OFF, and the
machine deviation will be compensated even if
toccurs. _ _ AC MOTOR DRIVE UNIT
Thus, zero point return is not required after the
power is turned ON again.

A servomotor with absolute position detector
and a compatible servo amplifier are required
to structure this system.

Acceleration time

The AC motor drive unit is a built-in type servo
amplifier that can drive one connected
servomotor.



ACTUAL CURRENT VALUE

Number of pulses for real servo movement,
calculated from the feedback pulses.

ADDRESS

1) The memory address. Many addresses are
stored in the memory. An address is read or
written after it is designated.

Memory
Data
Data
Data
Data
Data
Data
Data

—»O U A WN PP O

(Address)

2) For positioning, this is a numerical value to
indicate the target position, designated in
mm, inch, angle or No. of pulse units.

Am ACCELERATION

Refers to the maximum value of the cam's
dimensionless acceleration rate.
Refer to the term "A".

ANALOG COMMAND

Converts command pulse to an analog voltage
in positioning unit, and outputs converted
analog voltage to servomotor drive unit.

The motion controller has no dedicated unit
that can command this analog command.

This can be used independently with the
MELSEC-A AD72 or AD70 type analog output
positioning unit.

AUTOMATIC TRAPEZOIDAL
ACCELERATION/DECELERATION

Operation that creates a trapezoidal time and

speed graph during positioning.
\Dxﬁeleration

Acceleration

Speed]

—> Time

AUTO TUNING (Automatic Tuning)

Properties such as responsiveness and
stability of machines driven with a servomotor
are affected by changes in the inertia moment
and rigidity due to changes in the machine
load, etc.

This function automatically adjusts the speed
loop gain and position loop gain to match the
machine state, so the machine's performance
can be maintained at its optimum state.

BACKLASH COMPENSATION

When a forward run operation changes to a
reverse run operation, there is sometimes play
(backlash) in the mesh of the toothed gears.
This also occurs when using a worm gear.
Because of this backlash, a left feed of 1m
carried out after a right feed of 1m will not be
sufficient to return the machine to its original
position. The machine cannot be positioned to
its original position without an extra feed
equivalent to the backlash amount. This is
similar to the "play" of a car's handle.

Forward run v
e

Backlash
Machine
1m (right feed) /does not
move.

1m (left feed)

Backlash
(Left feed amount)

BACKUP FUNCTION

1) Function that saves the sequence
programs and device states in the PLC
CPU's RAM memory even when the power
is OFF.

Function that saves the current value for

the absolute position compatible system

even when the power is OFF.

3) When the CPU unit is replaced, the CPU
data (servo programs, servo parameters,
absolute position compatible data, etc.) are
read out, and reloaded after the CPU is
replaced.

2)



BALL SCREW

This is a type of screw, with balls lined up in
the threads like ball bearings. This is used for
positioning as the backlash is small, and
rotation is possible with little force.

Refer to the term "FEED SCREW".

o

SOy Y ey
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BASE SHUT-OFF

The servo amplifier supplies power to the
servomotor by switching the power transistor.
Thus, the base is shut off to stop the power
supply to the servomotor when the servo is
turned OFF or when an alarm occurs, etc.
The servomotor will be free run at this time.

BLANK COVER MODULE

An empty unit used to improve the appearance
of blank slots in the main base and extension
base.

BOTTOM DEAD CENTER

Refers to the lower side of the machine
installation path during reciprocating operation
of the cam mechanism. Lowest section of the
cam.

Refer to the terms "RECIPROCATING CAM"
and "FEED CAM".

CAM

Machine element that conveys a specific
operation by directly contacting a section with
a simple-shape contactor such as a knife
edge, roller or plane.

CAM CURVE

An operation curve of the follower member
moved with the cam. this can be set with the
software package (SWOSRX-CAMP). The cam
curve names include uniform speed, uniform
acceleration,

5th power, cycloidal, modified trapezoid,
modified sine, modified constant speed,
trapechloid, multi-chord and harmonic, etc.

CAMP

Refers to the software package (SW3RN-
CAMP) used to create the cams for the virtual
mode's cam output.

CHANGE signal

The CHANGE signal is an external signal
used to change the speed/position control
from the speed control being executed to
position control.

CHARACTERISTICS OF CAM CURVES

Refers to the speed and acceleration of the
cam curve.

CIRCULAR INTERPOLATION

Automatic operation, in which the CPU makes
calculations so that an arc can be drawn when
positioning is carried out by simultaneously
operating both the longitudinal feed and
latitudinal feed motors.

Round shapes can be created by designating
the auxiliary point, radius and center point, and
if there are obstacles, these can be avoided.
Refer to the term "LINEAR INTERPOLATION".

s

[

cf
Collision

o« %

A B

Obstacle

COMMAND IN-POSITION

Signal that positioning data's fixed parameters,
which detects the difference of the positioning
address (command position) and current feed
value, and turns ON when the result matches
the setting value.

This is used to detect the positioning end point
address slightly ahead of its position to carry
out work beforehand.



CONSTANT SPEED CONTROL (Uniform
speed control)

With one start command, the positioning
control to the preset pass point with linear or
circular movement, and carries out positioning
to the end positioning to the end point at a set
speed.

The same control of the pass points can be
repeated by using the FOR/NEXT command.

CONSTANT VELOCITY CURVE

Suitable when uniform speed movement is
required.

CONTROL UNIT

This is one type of positioning reference data.
The unit to be used is designated as mm, inch,
degree, or pulse.

In Japan, it's either mm or degree.
In the US, it's either inch or degree.

You can also use pulses!

COPY

COPY means to transfer a part of the EDIT
screen to another location.

COUNT TYPE ZERO POINT RETURN

During zero point return, decelerates to the
creep speed when the near-point dog turns
ON. After moving the movement amount from
after the near-point dog turns ON, sets the
next zero point signal position as the zero point
address.

The near-point dog length can be ignored with
this method.

Refer to the term "ZERO POINT RETURN
METHOD".

\ — Zero point return direction

Zero point return speed

Zero point
return start
'\ Creep speed
Y
i ! :
Near-point dog [ = Z
i ! ' Zero
! | point
I<—>\ 1

CP CONTROL (Continuous Path Control)
Continuous path is a control method in which a
path is followed without interrupting such as in
uniform speed control.

CREEP SPEED
Speed at which the axis moves at slightly
before the zero point when returning to the
zero point during positioning.
It is difficult for the machine to stop accurately
when running at high speed, so the movement
must first be changed to the creep speed
before stopping.
Refer to the term "NEAR-POINT DOG TYPE
ZERO POINT RETURN".

CURRENT FEED VALUE

The number of pulses calculated to correspond
to the movement distance output from the
motion controller.

CURRENT LOOP MODE

Also called the torque loop mode.
Refer to "POSITIONING LOOP MODE".

CURRENT VALUE
Current address in positioning control.

CURRENT VALUE CHANGE, CURRENT
VALUE REWRITE

Refers to teaching the temporary approximate
value as the current value for positioning when
assembling the machine and connecting with
the motion controller.

This function can also be used to write a
temporary current value when the current
value has been lost due to accidents, etc. If a
zero point return is carried out after that, the
motion controller will recognize the zero point.
The current value can be changed with the
CHGA command while positioning is stopped.



CURSOR

This is the point on the display screen of a
peripheral device, CRT, etc., which shows the
operator where the next character will appear.

Display screen

o Cursor
|

CuT

Cut refers to storing the parts on the Edit
screen into the system buffer.

The parts stored in the system buffer with cut
can be redisplayed on the Edit screen using
paste.

CYCLOID CURVE

This is abbreviated as CY curve, and is known
as a continuous curve. This curve has few
acceleration frequency elements, and is
suitable for high speeds. High characteristics
values for speed, acceleration and inertia
torque are a disadvantage.

DATA SET TYPE ZERO POINT RETURN

The currently stopped position is used as the
zero point address.

A near-point dog switch is not required.
Refer to the term "ZERO POINT RETURN
METHOD".

v Currently stopped
position is zero point.

| t

Execution of
ZERO command

DELETE

Delete refers to deleting a part from the Edit
screen.

DEVIATION COUNTER

Counter built into the drive unit for positioning.
The feedback pulses are subtracted from the
motion controller's command pulses, and the
deviation value (droop pulses) of the
commanded pulse sand feedback pulses are
sent to the D/A converter to operate the motor.
When there are no more command pulses, the
motor is run until the droop pulses reaches O.

Command

TN
pulses Deviation _| DIA L __{ Motor
counter convertor oto
Feedback pulses ( PLG)
N~
Pulse
generator

DIFFERENTIAL GEAR

One of the conveyance modules for the
mechanism program in the virtual mode.
These gears make an auxiliary input according
to the main shaft rotation.

DIFFERENTIAL OUTPUT

This is a type of encoder feedback pulse
output.

When transmitting one signal, by transmitting a
reversed-polarity signal as a pair, the receiver
can make a judgment with the signal's logic.
This allows high-speed signals with a pulse
train resistant to noise to be transmitted.

Command T ‘rservo amplifier
device

=

:

Receiver

Driver nlinln g

o

DIGITAL BUS CONNECTION

Generally, the commands output from the
motion controller to the servo amplifier are
pulse train or analog output commands.
However, a bus line can be connected to
command with digital values. This allows a
highly reliably, fast and high-accuracy system
to be structured.



DIRECT CLUTCH DROOP PULSE

One of the mechanism programs for the virtual Because of inertia (GD2) in the machine, it will
mode. lag behind and not be able to track if the

This is the conveyance module clutch, and is a positioning module speed commands are
clutch with zero setting time for which the issued in their normal state.

smoothing time constant is not set. Thus, for a servomotor, a method is used in
Refer to the term "SMOOTHING CLUTCH". which the speed command pulses are delayed

by accumulation in a deviation counter. These
accumulated pulses are called the droop

DISCONTINUOUS CURVE pulse.
This refers to a uniform speed curve or uniform The deviation counter emits all pulses and
acceleration curve that does not have a returns to 0 when the machine stops.
continuous acceleration speed between the In accurate terms, the difference of the feed
interval containing the start end and final end pulse and feedback pulse is the droop pulse.

of a cam curve.

Command | Counter

pulse droop Feed pulse
w0 D/A [—> Voltage
DOG SIGNAL 1000 pulses oulses 800 pulses

The near-point dog of the zero point return.
Feedback pulses

DRIVE MODULE

One of the mechanism programs for the virtual
mode.

Refers to the virtual servomotor and
synchronous encoder that rotate the main
shaft and auxiliary input shatft.

DWELL TIME

This is the time taken immediately after the
positioning is completed to adjust for the droop
pulses in the deviation counter. The positioning
will not be accurate if this time is too short, so
set a longer time as the dwell time.

DRIVE UNIT

The commands output from the motion
controller are low-voltage, low-current
commands with insufficient energy to run the
motor. The drive unit increases the width of
these commands so the motor can be run.

DWELL

Dwell refers to the state that is temporarily
stopped without the follower member's
displacement changing as time elapses.

DWELL PERIOD

Motion Drive @ This is the rotation angle of the input axis when
controller unit the output axis is in the dwell state. The sum
with the assigned angle is 360°.

Power supply

DYNAMIC BRAKE

DRIVE UNIT READY When protection circuits operate due to power

This signal is output when the drive unit for the failures, emergency stops (EMG signal) etc.,

motor is in a READY state. this function is used to short-circuit between

This signal remains OFF when the drive unit servomotor terminals via a resistor, thermally

power is OFF, or during faults, etc. consume the rotation energy, and cause a
sudden stop without allowing coasting of the
motor.

Braking power is generated by electromagnetic
brakes only when running motors with which a
large brake torque can be obtained. Because
electromagnetic brakes have no holding
power, they are used in combination with
mechanical brakes to prevent dropping of the
vertical axis.



EIA

Refers to the EIA codes (EIA Standards)
punched into the paper punch paper to instruct
machining to the NC unit.

In addition to NC language, ISO Codes (ISO
Standards) and JIS Codes (JIS Standards) can
be used.

EIA CODE

Tape code established by the Electronic
Industries Association used for paper punching
tape used with NC control machines.
Configured of eight tracks containing 6 bits
indicating the information, an odd parity bit and
EOB character (End Of Block).

ELECTROMAGNETIC BRAKE

This function is supplied on motors with
electromagnetic brakes. Electromagnetic
brakes are used to prevent slipping during
power failures and faults when driving a
vertical axis, or as a protective function when
the machine is stopped.

These brakes are activated when not excited.

ELECTRONIC GEAR

Function that allows the feed amount per feed
pulse to be freely changed during positioning.
The feed pulse and feedback pulse ratio, or P
rate, is selected according to the machine, but
this allows the setting to be made regardless of
the machine system.

Deviation counter

Electro-
Feed pulse o + o~
500P gear 1000P —

Motor

1000P

Feedback pulse

EMERGENCY STOP

Emergency stop or a program to safety stop is
placed in the PLC program. In addition, a
circuit must be provided outside the PLC to
ensure that the system stops.

This is provided because the emergency stop
could be invalidated in the sequence program
because of an unexpected PLC fault or
because of the PLC power ON/OFF timing.
Disconnection and contact faults can be easily
detected by using a b contact for the input
device.

Using the EMG signal is recommended.

EMG SIGNAL

Emergency stop for all axes using a b contact
for the external switch. This switch is always
ON.

When operated, all axes will stop, the external
emergency stop input flag (M9076) will turn
OFF, and the motor will coast.

Caution is required during use as the address
will deviate.



ENCODER

This refers to an encoding device, such as a
pulse generator, that inputs the position
information into the control unit.

Main signal slit

Zero point signal slit

Code disk

Light source
(light-emitting diode)

Photoreceptor
(phototransistor)

Index
scale

Rotary encoder
(Incremental)

Light source
(LED) Collimator lens

a
Reference b
zero point |1 qex

z

scale

Linear encoder

A binary output method, including the
incremental method and absolute method, is
used.

Refer to the term "ABSOLUTE ENCODER".
Refer to the term "INCREMENTAL
ENCODER".

ERROR COMPENSATION

If there is a dimension error in the machine,
and that error is larger or smaller than 1m
regardless of a 1m command being sent from
the unit, the motion controller will compensate
that error amount. For example, if the actual
feed amount is smaller than 1m, extra pulses
will be set to compensate the position to 1m.

EXTERNAL REGENERATIVE BRAKE
RESISTOR

This is also called the regenerative brake.
When a machine is moved with a motor, power
is normally supplied to the motor from an
amplifier. However, the rotation energy in the
motor and machine counterflows (regenerates)
to the amplifier when the motor is decelerating
or when driving a descending load.

The external regenerative resistor consumes
this regeneration energy with resistance,
obtains the regenerative brake torque, and
enables the full capacity of the regeneration
system during stopping.

It is used when carrying out highly repetitive
acceleration/deceleration.

FEEDBACK PULSE

This is a pulse train returned to confirm that
the machine moved according to the
commands issued with automatic control. If the
machine did not faithfully operate according to
the commands, a correction command is
issued. For example, if a command is issued
for 10,000 pulses, and a feedback pulse of
10,000 pulses is returned, then the balance
becomes 0 and it can be judged that the
command was faithfully followed.

Refer to the term "DEVIATION COUNTER".

FEED CAM

Feed operation, equivalent to the stroke
amount from the stroke lower limit position
(bottom dead position), is continuously carried
out, allowing conveyor feed and transfer
machine feed.

Stroke amount

0
o One cycle

FEED FORWARD CONTROL

Used to reduce the motor delay and improve
the servo tracking performance in respect to
the position control command. (Invalid during
automatic tuning.)

Set in the range of 0 to 150%.

Dead center point



FEED PULSE

Pulses issued to the servo unit or stepping
motor from a command device such as a
positioning unit. Also called the command
pulse.

FEED SCREW
Machine that positions with the screw rotation,
and functions as the basic screw. Ball screws
are often used to reduce backlash and
dimension error.

Positioning Worm gear

o £
Lrotation Gy ITMNINNYD T TIIDIID
by the motor J L

Lead (feedrate per screw rotation)

5TH POWER POLYNOMIAL CURVE

This curve with smooth and good
characteristics has five boundary conditions.

FILE NAME

Name assigned when writing data or programs
into the FD or HD.

Configured of the system name and machine
name, using up to 8 characters. An index
character is attached.

Refer to the term "MACHINE NAME".

FIXED-DIMENSION FEED

This is the feeding of a set dimension for
cutting sheet and bar workpieces into the
designated dimensions. Increment system
positioning is often used. The current value is
not incremented, even when the feed
operation is repeated.

FEED-1, FEED-2 and FEED-3 are available.

FOLLOWER MEMBER

Generic term of the partner element (rod that
moves back and forth) which contacts with the
cam, or the load system following that element.

FORMATTING

Refers to initializing the HD or FD disk.
Operation to write the personal computer rules
and directly, etc., into the disk. The disk
memory size will decrease according to the
format.

The disk is for general-purpose use, so it must
be formatted according to the personal
computer. Formatting only needs to be carried
out once.

FORWARD LIMIT SWITCH SIGNAL

This is the positioning control device input
signal used to notify that the external upper
limit switch (b contact configuration, normally
ON) outside the movement range at which
positioning control is carried out was activated.
The positioning operation stops when the
external FLS signal (b contact) turns OFF
(non-continuity status).

FULLY CLOSED CONTROL

The closed encoder is installed on the
machine's movement mechanism to detect the
direct movement distance and minimized the
machine system error for the conveyance
system mechanisms (gear, ball screw, timing
belt, etc.) installed between the motor and
machine.

Allows positioning control with a mechanism
having slip to be optimized.

Feed roller
Q Cuﬂter
Motor D

Closed
PLG encoder

Motion | Servp

controller ampli-

fier |MR-[] B-sO

Using the closed encoder, the workpiece
length can be directly detected, so the
workpiece cutting length will be constant
regardless of the feed roller slip.



INCREMENTAL ENCODER

A device that simply outputs ON/OFF pulses
by the rotation of the axis. 1-phase types
output only A pulses, and do not indicate the
axis rotation direction. 2-phase types output
both A and B pulse trains, and can judge the
rotation direction. The direction is judged to be
forward if the B pulse train turns ON when A is
ON, and judged to be reverse if A turns ON
when B is ON. There is also another type of
incremental encoder with a zero point signal.
The most commonly used incremental
encoders output between 100 and 10,000
pulses per axis rotation. Refer to "ENCODER".

B signal slit
A signal slit

The relation with GD2 is issued with 4gl using
the gravitational acceleration as g.

11 pltcr?
lpiéh el |

A S O T I B
| [ |1 pulse per axis rotation

GEAR

A conveyance module used in the mechanism
program for the virtual mode, which branches
the main shaft rotation to the output module.
The gear ratio and rotation direction can be Output waveform  2-phase + zero point output
set.

Zero point signa

INCREMENTAL MODE

GRID With this method, the stop point during
Reference horizontal lines and vertical lines positioning is 0, and the position is indicated
handy for laying out parts on the MECHANISM with the designated direction and distance.
EDIT screen. Also called the relative address system. This

system is used in fixed-dimension feed, etc.
Compare ABSOLUTE SYSTEM.

HARMONIC MOTION

o Stop No.1 No.2 No.3
This is a type of cam curve. {E: Rars
With this movement, the displacement X can
be expressed with the following expression for . |°
a right angle element in uniform speed circular | | (3) Left
movement: 0 0
X =a°cos (wt + ©0) (1) Right (@) Right  No. 2 is several millimeters
Where, a is the vibration, w is the amplitude, to the right of No. 1.

(wt + @O) is the phase angle and @0 is the
default phase angle
INERTIA
The property of an object, when not being
affected by external forces, where it tries to
maintain its current condition. The inertia
moment.



IN POSITION

Signal that relies on the positioning data's
servo parameters. The droop pulse amount in
the deviation counter (difference of position
feedback from position command value and
servomotor) is detected, and if the result
matches the setting value, this signal turns
ON.

This can be used to disregard fractional droop
pulses, and start the next positioning.

INSTALLATION FUNCTION

The OS (operating system) in the motion
controller can be rewritten with a peripheral
device. The OS includes SV13 for the transfer
assembly machine, SVC22 for the automatic
machine, SV43 for the machine tool peripheral
device and SCVA41 for the dedicated robot.
Usage that matches each machine can be
realized by installing the OS.

INVERTER

This refers to a device to change a direct
current (DC) to an alternating current (AC).
The device actually changes the motor speed
by changing 50Hz or 60Hz of commercial
frequency to direct current once, then
changing it again to a 5 to 120Hz alternating
current and controlling the motor speed.

JERK

The acceleration rate is differentiated by time
to indicate the acceleration rate change rate.

JOG

This refers to moving the tool in small steps at
a time. Inching.

JOG operation can be carried out with test
operation of a peripheral device, and from the
sequence program by writing in the
parameters and JOG speed.

kPPS

This is the abbreviation for "kilopulses per
second". 80kPPS equals 80,000 pulses per
second.

LINEAR INTERPOLATION

Automatic operation, in which the CPU makes
calculations so that the axis moves along a
straight line when positioning is carried out by
simultaneously operating both the longitudinal
feed and latitudinal feed motors.

The types include ABS-2, INC-2, ABS-4 and
INC-4.

An example of 2-axis linear interpolation is
shown on the right.

No.9

Longitudinal

feed

No.1

A \\

No.8
Latitudinal feed

LINE MONITORING

Refers to monitoring the control status of the
PLC and controller during operation.

LOAD INERTIA RATIO

GD, %/GDy?
Refer to "GD?".

LOW-INERTIA MOTOR

This is a motor used when frequent
acceleration/deceleration is repeated. Low-
inertia motors are longitudinally longer, to
decrease the rotor diameter and cover the
torque. This enables their inertia moment to be
reduced up to 1/3 that of standard motors. The
ideal load inertia ratio is 1 or less.

MACHINE NAME (System Name)

This is a sign of up to 8 characters that the
user can choose and assign to a file name.
Alphabetic characters (uppercase), numerals,
and minus (-) signs can be used. The first
character is an alphabetic character.

Refer to the term "FILE NAME".



MANUAL PULSE GENERATOR

The handle of this device is manually rotated
to generate pulses. This device is used when
manually carrying out accurate positioning.

MARGIN

This refers to the cam and cam follower
contact rate, and usually is 60% or more.

M CODE

Signal for auxiliary functions such as drill
replacement, clamp tightening/loosening,
welding electrode up/down and various
displays carried out in sequence with
positioning.

The user can assign (1: clamp, 2: loosen, etc.)
the codes 1 to 255.

M is the abbreviation of M.

MASTER AXIS

When carrying out interpolation operations for
positioning, this is the side on which the
positioning data is executed in priority.

This refers to the interpolation control unit set
in the parameter block.

MECHANISM PROGRAM

Refers to the program configured of the
mechanism connection diagram containing
drive modules (virtual servomotor,
synchronous encoder), virtual main shatft,
conveyance modules (gears, clutch,
transmission, differential gears), output module
(cam, roller, ball screw, rotary table), and the
parameters for each module.

MECHANISM SUPPORT LANGUAGE

By using software to process the synchronous
control that mechanically combines the
mechanisms such as the conventional main
shaft, gears and cam, etc., the positioning
control is switched to control(roller output, ball
screw output, rotary table output, cam output)
by the servomotor.

Refer to the term "MECHANISM PROGRAM".

MODEL ADAPTIVE CONTROL

When operation is actually carried out, the
status amount of the actual control will differ
from the ideal control's status amount.

This enables optimum loop gain control based
on this difference, and always carries out
control with the best performance.

MODIFIED CONSTANT VELOCITY CURVE
(Modified uniform speed)

This is abbreviated as MCV curve, and has a
uniform speed interval at the center of the
curve. This is used when the maximum speed
needs to be dropped to reduce the pressure
angle, or when a uniform speed section is
required.

Suitable for medium-speed, heavy loads.

MODIFIED SINE CURVE

This is abbreviated as MS curve, and is a
standard curve commonly used. This curve is
often used when the maximum speed or cam
axis torque coefficient is small, the
acceleration is relatively small, and the load
properties are unknown.

Suitable for high-speed, medium loads.

MODIFIED TRAPEZOID CURVE

This is abbreviated as MT curve, and is a
standard curve developed to reduce the
maximum acceleration value. This curve is
suitable for high-speed light loads.

MONITORING TRACE GRAPH

This is a monitor function that traces (records)
the values of the position command, position
droop, monitor speed, motor current and
speed command during positioning, and
displays these as a waveform.



MOTION CONTROL
Refers to positioning control.

MOVEMENT AMOUNT PER PULSE

When using mm, inch, or angle units, the
movement amount is calculated and output
from the machine side showing how much the
motor shaft moves per pulse. Equivalent to the
positioning detection units. Positioning
accuracy in smaller units is not possible.

On the motor side, the movement amount per
axis rotation is normally designed as a
reference, so it is calculated as follows.

Movement amount per pulse =

P rate
No. of pulses per  x
encoder rotation

Movement amount
per rotation

N

Amount the motor moves (travel) per pulse.

MULTIPLICATION RATIO SETTING

This refers to the P rate.
Refer to the term "P RATE".

NC LANGUAGE (Numerical Control
Language)
This is the language punched into the paper
tape that instructs the machining to the NC
module.
The NC language consists of EIA codes (EIA
language), 1SO codes (ISO standards), and
JIS codes (JIS standards).

NEAR-POINT DOG TYPE ZERO POINT
RETURN

During zero point return, the axis starts to
decelerate when the near-point dog turns ON.
When the axis has moved to near-point dog
OFF at the creep speed, the first zero point
signal position is set as the zero point address.
The length of the near-point dog is the point.
Refer to the term "ZERO POINT RETURN
METHOD".

—> Zero point return direction

v .
Zero point return speed

Zero point
return stal

Near-point dog ===z
ION  OFF
U 1 U U

NO-DWELL MOTION

At the start end and final end of the operation,
reciprocation is continued with the random
acceleration value with no dwelling. This
reduces the acceleration (A) value.

NOTCH FILTER

The notch frequency is set according to the
machine system's resonance frequency.

Setting
value
0 Not used
1125
750
562
450
375
321
281

Notch frequency (Hz)

N[O |WIN |-

NUMERICAL CONTROLLER

Advanced positioning carried out using a
device called a numerical control module (NC
module). This control can be used to carry out
high-accuracy, high-speed control of 3 or more
axes. It is possible to control movement for
complex curved lines and curved surfaces.

ONE-DWELL MOTION, DWELL-RISE-
DWELL MOTION

If the start end or final end of the stroke is
stationary, and the same curve is returned for
the rising stroke or lowering stroke, this can be
used to reduce the acceleration and make the
movement smooth.

-~



OPTION SLOT

Slot for mounting motion unit or MELSEC-Q
Series to match working purposes.

OUTPUT MODULE

Module that moves the servomotor in the
virtual mode. Includes the roller, ball screw,
rotary table and cam.

PANCAKE MOTOR

The axial dimension of this motor is approx.
100mm shorter than that of a standard motor.
This type of motor is used when the
servomotor installation space is narrow.

PARABOLIC CURVE

This is abbreviated as PB curve. This curve
features the smallest dimensionless maximum
acceleration, and enables short-time control
under conditions that suppress the
acceleration's maximum value.

Acceleration can be noncontinuous and
vibration can occur easily.

PARAMETERS

This specifies the PLC functions. The user can
set the memory size, relay or timer type, status
latch selection and comment size, etc., in
parameters. Default settings to set the basic
functions are provided. Fixed parameters and
servo parameters for positioning are also
provided.

PARAMETER BLOCK

This is used to easily change the control
conditions used for the positioning process,
such as the acceleration/deceleration control
data.

PASTE

Paste refers to redisplaying the parts cut from
the Edit screen and stored in the system
buffer.

PCPU

Positioning control CPU used in the motion
controller's CPU configuration.

There is also a sequence control CPU called
the SCPU.

PGO (PG ZERO)
Refer to the term "ZERO POINT SIGNAL".

PLC READY

This signal indicates that the PLC CPU is
ready. The special function unit's function can
be used only in this state.

PLURAL HARMONIC MOTION

This is a type of cam curve.

With this movement, the acceleration pattern
moves in the same manner as several right
angle axis elements in uniform circular motion.
"Single harmonic motion" has been improved
so vibration does not occur as easily.

POSITIONING

Moving the machine from a point to the next
determined point. For example, used to
determine the length in a mm unit, or to find
the hole drilling position.

Servomotor is used to drive the motion
controller which issues the position command.

POSITIONING COMPLETION SIGNAL
Signal Xn1 which turns ON when the
positioning dwell time is completed.

Used to start a separate work (clamping, etc.)
after positioning with this signal.

well time
Positioning complete

;signal ON

D
Speed

PositioningV Different ty[:;e of work

—>Time

POSITIONING DEVICES

This refers to the input/output signals, internal
relays, data registers, special relays and
special registers used to exchange signals
between the SPCU (PLC CPU) and PCPU
(positioning CPU).



POSITIONING PARAMETERS

This is basic data for carrying out positioning
control. Types of data include the system
settings set to match the servomotor and servo
amplifier being used, the control unit,
movement amount per pulse, speed limit
value, upper and lower stroke limit values, and
acceleration/deceleration time, etc.

POSITION LOOP GAIN

This is an item in the positioning data's servo
parameters, and indicates the speed of the
control response during positioning control.
The No. of droop pulses in the deviation
counter is specified during operation, and if the
setting value is high, the droop pulses
decrease allowing the settling time when
stopping to be shortened. However, if too high,
undershooting may occur during stopping, or
there may be vibration when stopping. If the
setting value is small, the droop pulses will
increase, thereby causing the settling time
when stopping to increase. This may allow
smooth stopping, but will increase the stopping
error.
Position
loop gain

__Command pulse frequency (sec™)
Droop pulses

POSITION LOOP MODE

This is one servo control mode used in
positioning. It is a mode for carrying out
position control. The other servo control modes
are the speed loop mode for carrying out
speed control, and the torque loop mode for
carrying out torque control (current control).

Servo amplifier

—- . ! .

Droop pulses

Cur- [ |
rent —>Inverter—t M
control

Current feedback !

Servomotor

o

Pulse train
wuu !

Posi-
tion
control

ISpeed
control

Speed feedback
Position feedback

L . . .

Interface PLG

PTP Control (Point To Point Control)

This is a type of positioning control. With this
control method, the points to be passed are
designated at random locations on the path.
Movement only to a given target positioning is
requested. Path control is not required during
movement from a given point to the next value.

PULSE

Refers to the current (voltage) turning ON and
OFF within a short time. Similar to the human's
pulse. A pulse train is a sequence of pulses.
The MELSEC AD71 is a unit that generates
pulses.

ADG61 is a unit that receives and counts the
pulses.

uuL

PULSE COMMAND

Command that turns ON only one cycle (1
scan) of the program when the condition is
ON. With the MELSEC-A, one scan time is the
rising edge of when the signal turns ON.
Commands include the PLS command that
turns ON, and the PLF command that turns
one scan time ON at the falling edge of the
OFF command.

PULSE GENERATOR

This is a device that generates pulses.
Examples include devices installed on the
motor shaft that create pulses when the shaft
rotates, and digital devices.

1-phase types output one pulse train. 2-phase
types output two pulse trains with a phase
difference. From 600 to 1,000,000 pulses can
be output per shaft rotation. Generators with a
ZERO POINT signal function to output 1 or 2
pulses per shaft rotation. Abbreviated as PLG.
Refer to the term "ENCODER".



PULSE RATE (P RATE)

Coefficient that doubles, triples, halves or
thirds the feedback pulses per motor axis
rotation during positioning.

Ratio of the feed pulse and feedback pulse.
For example, if the P rate is set to 2 when the
pulses per rotation are 2400, this will be
equivalent to 1200 pulses. The axis rotation
per pulse for 2400 pulses is 0.15°, but with
1200 pulses, this becomes 0.3°. The
positioning accuracy drops as the P rate
increases.

Refer to the term "ELECTRONIC GEAR".

PULSE TRAIN COMMAND

Positioning control proportional to the number
of pulses can be carried out by continuously
outputting the number of pulses corresponding
to the machine's movement distance from the
motion controller to the servomotor's servo
amplifier.

RECIPROCATING CAM

Reciprocating operation, equivalent to the
stroke from the stroke lower limit position
(bottom dead position), is continuously carried
out, allowing extrusion/return operations,
vertical operations, and left/right operations.

Stroke amount

0

|0 One cycle
! (One cam axis rotation)

REGENERATIVE BRAKE OPTION

This function is an option. It is used when
carrying out highly repetitive
acceleration/deceleration.

Refer to "EXTERNAL REGENERATIVE
RESISTOR".

Dead center point

RESOLVER

This is also called a 2-phase synchronizer.
Compared to the 1-phase voltage input, one
rotation of the axis rotation angle is converted into
a right angle 2-phase voltage (analog) and output.

READY (M9074)

State in which the PCPU or servo amplifier
power has been turned ON and is in the
normal operation state.

REVERSE LIMIT SWITCH

This is the positioning control device input M .

. . ovement distance
signal used to notify that the external lower ‘ for one resolver rotation ‘
limit switch (b contact configuration, normally ! !
ON) outside the movement range at which
positioning control is carried out was activated. C
The positioning operation stops when the
external RLS signal (b contact) turns OFF
(non-continuity status).

Toothed gear

8 Position detection value

Resolver

REAL MODE
o (addresses 0 to 4095, converted to digital)

Refers to directly controlling the servomotor
with the servo program.

Motor

ROLLER

A cylindrical rotating item that feeds and rolls
paper or steel plates, etc.

The roller output can be set as a virtual mode
output module.

REAL-TIME AUTO TUNING (Real-time
Automatic Tuning)

Refer to "AUTO TUNING".

ROTARY TABLE

A round table on which the workpiece is
placed. Positioning control is carried out while
rotating the workpiece in a 360° range.



SCPU

Sequence CPU used in the motion controller
CPU configuration.

There is also a positioning control CPU called
the PCPU.

SCROLL

Refers to continuously moving up/down the
CRT screen. The screen changes according to
the movement of the machine being controlled
or according to the keys being operated.

SEQUENCE CONTROL

This means a sequence program in which the
completion of one of a series of operations is
detected by a switch, and operations such as
the start of the next operation by that signal
are carried out in order and controlled.

SERVO AMPLIFIER

The amplifier includes the type built-into the
controller base and the external type. This
amplifier outputs the rotation command to the
servomotor, receives the feedback pulses and
controls the servomotor.

SERVO LOCK

In positioning using a servomotor, stepping
motor, etc., working power is required to hold
the machine at the stop position.

(The position will be lost if the machine is
moved by external power.)

This kind of state is called servo lock or servo
lock torque.

( The motor needs power to stop it.

SERVOMOTOR

A motor that rotates true to the command.
Servomotors are highly responsive, and can
carry out frequent high-speed and high-
accuracy starts and stops.

DC and AC types are available, as well as
large-capacity motors. A pulse generator
accessory for speed detection is common, and
feedback control is often carried out.

In other words, this motor moves according to
the command values while detecting the
current value, and minimizes the difference
between the command value and current
value.

SERVO ON

Positioning cannot be started unless the drive
unit is normal and servo ON is set to ON.

Motion
controller

CPU

@Servo ON

Drive unit

SERVO PARAMETERS

Refer to the term "POSITIONING
PARAMETERS".

SERVO PROGRAM

Program to control the servo program.

The commands include independent linear
control, linear interpolation control, circular
interpolation control, fixed-dimension feed,
speed control, uniform speed control and zero
point return, etc.



SERVO RESPONSE

Set the responsiveness for automatic tuning.
Optimum response corresponding to the
machine's rigidity can be selected. The higher
the machine's rigidity is, the higher the
responsiveness can be set. This allows the
tracking of the command to be improved, and
the settling time to be shortened.

Details Position
Machine| Setting Guideline to ‘Loald sett.llm_? time
" . inertia guideline =
type value |R 2 2
i} machine's rigidit target GD./GDu
9" 6, 21GDw?| within 5-fold
1 Low response Low rigidity 5 to 300ms
2 to
Normal 3 Medium response | Medium rigidity 1to 70ms
4 to
5 High response High rigidity 110 30ms
- 1 to 10-fold
8 Low response Low rigidity 70 to 400ms
9 to
Large . A,
) A Medium response | Medium rigidity 10 to 100ms
friction
B to
C High response High rigidity 10 to 50ms

This refers to the delay time from the time stop

command is completed to when the
servomotor stops (time for droop pulse to
increment by one).

SFC (Sequential Function Chart)

A sequential function chart is a programming
method optimally structured for running a
machine's automatic control in sequence with
the PLC.

|:| Start preparation
Start preparations OK

Execution of advance

I operation servo program
Positioning complete

- Execution of extrusion
Positioning complete operation servo program

Execution of retract
operation servo program
Positioning complete

SIMPLE HARMONIC MOTION

This is a type of cam curve.

With this movement, the acceleration pattern
moves in the same manner as a right angle
axis element in uniform circular motion.

This curve has smooth and good
characteristics so is suitable for low-speed
applications.

Acceleration can be noncontinuous and
vibration can occur easily.

SIMULTANEOUS START CONTROL

A START command that simultaneously
executes two to three types of servo programs,
and starts several servomotors simultaneously.
Multiple axes designated in the special
registers for JOG operation are simultaneously
started by the special relay.

SKIP FUNCTION

Function that allows the next positioning to be
started if the external STOP signal turns ON
during positioning control or if the external
STOP signal remains ON while stopped.

If the external STOP signal input invalid flag is
turned ON during deceleration and the start
accept flag is turned OFF, the next positioning
will start with the SVST command.

SLAVE AXIS

Refer to the term "MASTER AXIS".

SMOOTHING CLUTCH

Clutch used as a conveyance module in the
virtual mode. The smoothing time constant is
set for this clutch.

The rotation operation can be smoothly
conveyed when the clutch is ON and OFF.
The direct clutch refers to when the smoothing
time constant is set to zero.

SMOOTHING TIME CONSTANT t

\Y
Acceleration with
smoothing process

I
I I
D A
! A |B !

i
|
I t

Deceleration with
smoothing process

t

wh>

Refer to the term "SMOOTHING CLUTCH".

SPEED CHANGE

Refer to the term "DSFLP COMMAND".



SPEED CHANGE GEAR

This is a transmission module in the
mechanism program for the virtual mode. The
main shaft's rotation speed is changed and
conveyed to the roller output module.

SPEED LOOP GAIN

This is one item in the servo parameters of the
positioning data. It expresses the speed of the
control response during speed control. When
the load inertia moment ratio increases, the
control system speed response decreases and
the operation may become unstable. If this
happens, the operation can be improved by
raising this setting value.

The overshoot will become larger if the speed
loop gain is raised too far, and motor vibration
noise will occur during operation and when
stopped.

SPEED CHANGEOVER CONTROL

With this control, positioning is carried out to

the end point of the movement amount while

changing the speed at the speed changeover
point during positioning control.

SPEED CONTROL

This control is suitable for endless rotation in a
single direction, such as for a conveyor.
Commands include the VF forward run, VR
reverse run commands (position loop) and
VVF forward run, VVR reverse run commands

SPEED LOOP MODE
Refer to the term "POSITION LOOP MODE".

SPEED/POSITION CONTROL

(speed loop). The current feed value is cleared
to zero simultaneously with starting. Rotation
takes place at the preset speed, the current
feed value is not incremented/decremented,
and the axis decelerates to a stop when the
stop command is input.

The upper and lower limit values for the stroke
limit are ignored.

SPEED INTEGRAL COMPENSATION

This is one item in the servo parameters of the
positioning data. It is used to raise the
frequency response during speed control, and
improve transient characteristics.

When adjusting the speed loop gain, raising
this value is effective if the overshooting during
acceleration/deceleration remains large.

This compensation is set in ms units.

SPEED LIMIT VALUE

This is the max. speed for positioning. Even if
other data is mistakenly set to a higher speed
than this, the positioning will be carried out at
this speed limit value when it is set in the
parameters. The acceleration time becomes
the time to accelerate from a stopped state to
the speed limit value, and the deceleration
time becomes the time to decelerate from the
speed limit value to a stopped state.

Incremental positioning control is carried out
when a changeover signal is input from an
external device during speed control.

N Set movement
/ %amoum
u T t
| i |During speed| |During posi- |
" |control *|tion control
SSCNET

Abbreviation of Servo System Controller
Network.

Connection method that improves the reliability
through high-speed serial communication
between the motion controller and servo
amplifier.

Wiring work has been simplified with a one-
touch connector.

START COMPLETE

This signal gives an immediate response
notifying the user that the motion controller that
was started is now in a normal state and can
start positioning.

Servo program start

N
,Normal

Start completion signal




STARTING AXIS

This is the axis to be started, and refers to axis
1 to axis 8/32.

STATUS

Device that indicates the status. Generic hame
of signal that turns ON (turns to 1) with the
clutch status, virtual mode status or zero point
return request, etc.

STEPPING MOTOR

A motor that rotates a given angle (example:
0.15°) when 1 pulse is generated. For that
reason, a rotation proportional to the No. of
pulses can be obtained. 2-phase to 5-phase
stepping motors are available. In the 3-phase
type, the rotor rotates in order from Ato C
when a voltage is applied. Often found in
compact motors, stepping motors rotate
accurately without feedback. Be careful of step
out when rotation is not accurate.

1) First, the A phase is excited
by a pulse.

2) When the B phase is then excited,
the force works in the direction
shown by the arrows.

3) The nearest tooth to the
B phase is attracted, and the
rotation stops.

4) As the excitation phase is
continuously changed, the rotor
rotates in a clockwise direction.

STOPPER-FORCED STOP

Method of zero point return during positioning,
which places a stopper at the zero on and
presses against the stopper to stop.

If the axis is kept pressed against the stopper,
the motor could burn or the stopper could be
damaged. Thus, provide a timer and turn the
motor OFF after a set time, or provide means
to detect a sudden increase in the motor
torque when pressing and turn the motor OFF,
etc.

Zero point
Zero point return l
R
Stopper
7
7

STROKE

The stroke is the variation in the operation by
the distance from a stopped state to the next
stopped state after a movement.

STROKE LIMIT

This is the range in which a positioning
operation is possible, or the range in which the
machine can be moved without damage
occurring. For operations using a worm gear,
the stroke limit is determined by the length of
the screw. For operations using a fixed-
dimension feed, it is determined by the max.
dimension to be cut.

The upper and lower limits are set with the
parameters. However, for safety purposes, a
separate limit switch wired to the external
signal input unit should be provided so that the
operation can be stopped automatically.

Emergency stop
limit switch

0 3m
Lower limit Upper limit
=e

Positioning within 3m is possible




SUDDEN STOP

A stop carried out in a shorter time than the
deceleration time designated in the
parameters.

Full speed

\
"\ Sudden stop
»

\

\\

Time
Deceleration time
STOP SIGNAL

In positioning control, this is the positioning
control device input signal that directly stops
the movement from an external source.

The operation stops when the external STOP
signal (a contact) turns ON (continuity), and
XnD turns ON.

SVi12

Special specifications for the motion controller

OS. Compared to SV13, linear interpolation

and uniform speed control can be commanded

for 1 to 8 axes.

Svi3

Motion controller OS prepared for transfer and

assembly. 1 to 4-axis linear interpolation, 2-
axis circular interpolation, CPU control
(uniform speed control) and speed control,

etc., can be executed, making this suitable for

applications such as transfer machines and
assembly machines.
Order control is possible with SFC.

SVv22

Motion controller OS prepared for automatic
machines. Multiple servomotors can be

synchronously controlled, and the cam can be

controlled with the software, making this
suitable for applications such as automatic
machines.

Sv43

Motion controller OS prepared for machine tool
peripheral devices. Linear interpolation, 2-axis
circular interpolation, CP control (uniform
speed control) and speed control, etc., can be
carried out with NC language (EIA), making
this suitable applications such as machine
tools.

SV51

Motion controller OS prepared for dedicated
robots. 3D linear interpolation, 3D circular
interpolation and 3D CP control, etc., can be
carried out, making this suitable for dedicated
robots (painting machines, transfer machines,
etc.).

SYNCHRONIZED CONTROL

The virtual mode drive module that rotates the
main shaft while synchronizing several output
modules (servomotors) via the conveyance
module.

SYNCHRONOUS ENCODER

One of the virtual mode drive modules which
inputs the encoder pulses for the external
machine and operates the output module in
synchronization with these pulses.

TEACHING

Function for the operator to indicate and teach
the position during positioning, when the
address is unclear, or when the point is to be
matched to the actual part.

For example, it is bothersome to write in all of
the address for points in a complicated shape
such as a drawing, so if the points are taught
while following a model, positioning can be
realized later.

TEACHING PLAYBACK FUNCTION

Using the teaching unit (A30TU/A31UT), the
machine can be actually moved to set the
positioning points with the address teach
function, and to simultaneously create the
servo program and set the positioning points
with the program teach function.



TEACHING UNIT

Device that allows teaching such as
writing/reading data, operation and monitor
during positioning.

The A30TU/A31TU type teaching unit is
available.

THREE-DIMENSIONAL CAM

This cam uses three-dimensional movements
allowing the generally occupied space to be
reduced compared to the flat cam, and also
allows a positive motion locked cam to be
realized.

THREE-DIMENSIONAL INTERPOLATION
CP CONTROL

This machine control servo command
[CPSTART XYZ command] is used with the
SV51 dedicated robot, and controls the XYZ
axes (3-axis orthogonal) and C axis (1-axis
rotation) at a uniform speed.

TOP DEAD CENTER

Refers to the upper side of the machine
installation path during reciprocating operation
of the cam mechanism.

TORQUE

Torque is obtained by multiplying the size of
the force applied on the axis by the arm length
to the function line of that force. The unit is
N.m (kgf.m).

TORQUE LOOP MODE

Also called the current loop mode.
Refer to "POSITIONING LOOP MODE".

TORQUE RIPPLE

Torque width variations, deviations in the
torque.

TRACKING

In this function, positioning is carried out at a
speed relative to a moving target object by
inputting the movement amount from an
external encoder and adding it to the servo
command value.

TRANSMISSION MODULE

One of the transmission modules for the
mechanism program in the virtual mode.
Refers to a gear, clutch, speed change gear,
or differential gear that conveys the drive
module's rotation to the output module.

TRAPECLOID CURVE

This is abbreviated as TRP curve. This curve
can suppress the residual vibration after input
has stop, and has high shake-proof properties.

TRAVEL
Refer to the term "STROKE".

TWO-DWELL MOTION
Motion with dwelling at both ends of the stroke.

UNIT SETTING

Refers to changing the actual address unit or
movement amount unit to be positioned to.
Use mm, inch, degree or pulse unit.

UNSYMMETRICAL

With this curve, the proportion of the first and
latter acceleration ranges is different, so it is
manually used to improve the deceleration
range characteristics for high-speed
specifications.



VICINITY PASSAGE

This allows the pass points to be moved
smoothly during 3D interpolation CP control of
the SV51 dedicated robot.

Pass point

g L

|
v /A2

A3 P2

Vicinity amount
(radius)

Al * Center point

Vicinity amount
(radius)

PO

When the vicinity passage is zero:

The path will follow PO - P1 - P2.
When vicinity passage is designated:

The path will follow PO - Al - A2 - A3 -
P2.

VIRTUAL AUXILIARY INPUT

One of the mechanism programs for the virtual
mode.

Incremental or decremental rotation is applied
from the auxiliary axis' virtual servomotor or
synchronous encoder.

VIRTUAL MAIN SHAFT

One of the mechanism programs for the virtual
mode.

The drive module's rotation is coupled to the
conveyance module's gears with this shaft.

VIRTUAL MODE

A method of operating the mechanism
program drive modules with the servo program
or external encoder, and driving the
servomotor.

Conversely, the method of directly driving the
servomotor with a servo program is called the
real mode.

Refer to the term "MECHANISM PROGRAM".

VIRTUAL MODE STATUS

Special relay M2044, a monitor that allows the
virtual mode to be confirmed.

VIRTUAL SERVOMOTOR

A drive module used in the mechanism
program for the virtual mode, which is started
by the servo program. The main shaft is
coupled to the virtual servomotor.

Vm VELOCITY

Refers to the cam's maximum dimensionless
speed.
Refer to the term "V".

V VELOCITY

Refers to the cam's dimensionless speed. This
is the dimensions displacement (movement
displacement expressed as 0 to 1 from start to
stop) differentiated by the dimensionless time
(operation time expressed as 0 to 1 from start
to stop).

Refer to the term "Vm".

WDT ERROR (Watchdog Timer Error)

This is read as a watchdog timer error. It
means that an error occurred in the PCPU.
M9073 turns ON when an error occurs.

WINDOW

This refers to the selection screen displayed
on the SW6RN-GSV22P or CAMP screen by
the peripheral device.

* Menu selection window

* Mode function selection window

* Sub-function selection window

* Execution/setting selection window

WORD

This refers to a data unit. With the MELSEC-A
Series, one word has 16 bits, and the values
handled are -32,768 to 32767 as a decimal or
0 to FFFF as a hexadecimal.

Note that there are 32-bit commands. In this
case, one word will have 32 bits, and the
values will be -2,147,483,648 to
2,147,483,647. As a hexadecimal, the values
will be 0 to FFFFFFFF.



WORD DEVICES

This is a device used in the PLC, and is an
element having data. One point is a device

configured of one word. Word devices include
the timer (T), counter (C) and various registers

(D, R, W, Z, V, A), etc.

X AXIS

Two-dimensional left/right horizontal direction.

XY TABLE

Device that can move the table in the X
(horizontal direction) and Y (vertical direction)
to simplify positioning work.

Used to drill holes in the plate, or to draw
figures.

X tablef

Y table
Ball screw

Y AXIS
Two-dimensional forward/backward direction.

Z AXIS
Three-dimensional up/down movement.

ZERO POINT

This is the reference position for positioning.
Positioning cannot start without a reference
point.

This point is the reference.

| >

Zero point

ZERO POINT RETURN DATA

Data required by the motion controller to return
to the zero point. This value is determined by
the machine design, and requires the machine
design to be changed to change to value later.
This point is the reference for zero point
positioning, so if a power failure occurs during
positioning, or if the power is turned OFF and
the axis is moved manually, the current value
in the motion controller will deviate. In this
case, carry out zero point return. When zero
point return is started, it will search for the
near-point dog, regardless of the current value,
and will change to the creep speed.

ZERO POINT RETURN METHOD

The zero-point dog type, count type or data set
type can be used.

ZERO POINT RETURN REQUEST

This signal turns ON in the following cases
when using the increment method.
1) When the power is turned ON.
2) When the PLC READY signal turns OFF.
3) When the parameters or zero point return
data are written from the peripheral device.
4) When the following is selected during the
peripheral device's test mode
Zero point return
Positioning
JOG operation
Manual pulse generator
Whether to carry out zero point return in
these cases is up to the user.

ZERO POINT SIGNAL

1 pulse (or 2 pulses) generated per axis
rotation of the pulse generator.

This signal is used in the positioning zero point
return. Also called a Z phase, Z signal or PGO.
Refer to "PULSE GENERATOR".

Z PHASE

Also called PG zero.
Refer to the term "ZERO POINT SIGNAL".
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