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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control-
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this
manual should be forwarded to the end User.
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1. GENERAL DESCRIPTION

1. GENERAL DESCRIPTION

A multi-axis posmomng control system comprised of an A373CPU installed
with SV21 operating system operates in real mode or virtua! mode.

This manual gives explanations about mechanical system programs required
for using a multi-axis positioning control system in virtual mode.

To perform positioning contro! in virtua! mode, it is necessary to prepare
mechanical system programs, positioning parameters, servo programs, and

positioning sequence programs which are explained [n the manual mentioned
below.

» A373CPU (P21/R21} Maintenance Manual ........ 1B-66405

Section 2.3 gives differences between real mode and virtual mode.

Before performing positioning control in virtual mode, make sure of the differ-
ences between real mode and virtual mode referring to Section 2.3.

SV21 is the name of an operating system for A373CPU,

Use an IBM PC/AT (hereinafter called PC/AT) started up with SWOIX-GSV21{PE to install V21
to an A373CPU.

{IBM is a registered trademark of the International Business Machines Corporation.}



1. GENERAL DESCRIPTION

1.1 General Description of Real Mode and Virtual Mode

(1} Real mode

(a) Real mode is an operation mode in which a system using servo
motors is controlled directly by using servo programs.

{b} In real mode, positioning parameters need to be set and servo
programs and positioning sequence programs need to be created.

{c) The positioning controt procedure in real mode is as mentioned
below.

1) A request to start a real mode servo program is made by using
DSFRP of a positioning sequence program.

é) Positioning control is executed by using a designated servo pro-
gram {output to amplifier units/servo amplifiers).

3} Servo motors are controlled.

A373CPU

SCPU contral range PCPU control range

L Sequence program I ! Servo program I :
) ' Real .

I_] }—}f—{DsFRP] DT [ KI5 |—I <K16>  —— f

ABS-1

1) . 2)
»| Axis 1, 100000

T T

Y

S Amplifier unit/
ervo program start , . ok
reques‘: e Velocity 1000 Servo amplifier

Y

l Puositioning parameter

3) Servo motor

System setting

Fixed parametar

Servo parameter -

Parameter block

JOG operation data

Limit Switch output
data




1. GENERAL DESCRIPTION

(2) Virtual mode

(a) Virtual mode is an operation mode in which synchronous control

processing is executed by a mechanical system program which is
comprised of virtual main shafts and mechanical moduies.
By using virtual mode, synchronous control which conventionally
was done using a mechanical system comprised of main shatfts,
gears, and cams can be replaced by positioning control using servo
motors.

{b} In virtual mode, a mechanical system program is needed in addition
to the positioning parameters, servo programs, and positioning se-
quence programs which are used in real mode.

{c) The positioning control procedure in wrtual mode is as mentioned
below.

1} A request to start a virtual mode servo program is made by using
DSFRP of a positioning sequence program.

2) Virtual servo motors of mechanical system program start.

3) Operation result which passed through a transmission module is
output to an amplifier unit/servo amplifier which is set to the

output module.

4) Servo motors are controlled.

A373CPU

SCPU control range PCPU control range
A

| Servo program i

Virtual
<K2000> ——I— Drive module

| Sequence program J

et s e e oy
N ———

H DSERP 01 [K2000 Nl soma motor)
ABS-1
| Transmission
| 1) | Axis 1, 1ogooo| i@ i  module
| ‘Servo program Velocity 1000
start request

{Axis 1}

| Positioning parameter |

System setting Output
Fixed parameter .module
Sarvo parameter
Parameter block
JOG operation data

Limit Switch output
data 3)

Y

Amplifier unit/ Amplilier unit/
Servo amplifier] {Servo amplifier

¥ Y

4} | Servo motor Servo motor




1. GENERAL DESCRIPTION
MELSEC-A

1.2 Reference Manuals

The following are the reference manuals which are useful when a muiti-axis
positioning control system is used. '

Reference manuals [—— For system configurations |
A373CPU {P21/R21} Maintenance Manual

-— For positianing contral in real mode/virtual mode |

I:ASTSCPU (P21/R21) Maintenance Manual

Multi-axis Positioning Gontrof System (A373CPU) Reference Manual {Virtual mode)

—| For creation of a sequence program |
I:ACPU Programming Manual (Fﬁndamentals)

ACPU Programming Manual {Commeon instructions)




2. PROCEDURE FOR POSITIONING CONTROL
- IN VIRTUAL MODE

| ————————————————————————————————————————— ] E LS EC- A
2. PROCEDURE FOR POSITIONING CONTROL. IN VIRTUAL MODE

This section explains the procedure for positioning control in virtual mode.
2,1 System Start-Up |

The following shows the procedure for starting up a positioning control system
for virtual mode.

Reference
sections Reference manuals
L Start ] A373CPU (P21/R21)
Maintenance Manual
Register SWOIX-GSV21PE and .
SWOIX-CAMPE. - Section 5
. | Start up SWOIX-GSV21PE. Section 7
Perform system setting. Section 8
Set the following positioning
- | parameters.
» Fixed parameter i
s Servo parameter  |... Section 2.3 Section @
* Parameter block : .
» Zaro return data
+ JOG operation data
Setting by using
a peripheral
device. . .
. Perform relative check and Section 9
modify a setting error.
ks cam used?
Register set data in an HD/FD .
and end SWOIX-GSV21PE. Section 7
Start up SW0IX-CAMPE. Section 5
1 |
1) _ 11)




2. PROCEDURE FOR POSITIONING CONTROL
IN VIRTUAL MODE

Reference

sections Reference manuals
1) 11) A373CPU (P21/R21)
Maintenance Manual

Set cam data, .- Saction 8.5

Register set data in an HD/FD
and end SWOIX-CAMPE.

Start up SWOIX-GSV21PE. _ Section 7

Create a mechanical system

program .eee.. Section & Section 11

Check a mechanical system pro-

gram and modify a setting error. Section 11

Create a servo program.  |.... Section 2.3 Section 10

Turn ON the power supply
module.

Write the following data to the
A373CPU by using a peripheral
device,

« System setting data

« Positioning data ! Section 12 and 13
+ Servo program

» Mechanical system program
« Cam data

+ Sequence program

Turn ON PC READY (M2000).  i.... Section 4.2

Make an all-axis servo start .
request (M2042 ON). eree Section 4.2

|

2)




2. PROCEDURE FOR POSITIONING CONTROL
- IN VIRTUAL MODE

Reference

sections Reference manuals
2) A373CPU (P21/R21)
Maintenance Manual

Start up servo by a peripheral

device. Saction 13

Execute jog operation, manual
pulse generator operation, and Sections 13
Zero return test,

Real mode

Adjust cam set axis,
{Adjust bottom dead point, stroke
amount, etc.}

Set the operation start position

in virtual mode. |- Section 8.5

Set data to parameter setting de-

vices. TR Sections 6 to 8

Switch from real mode to virtual

mode. e Section &

| set the operation start address
by changing current position ..... Appendix 3
data.

Virtval mode

Start drive module operation.  |..... Section 6

Confirm the operation status by )
servo monitoring and mechanical Sections 14 and 15
system monitoring. .

Turn ON/OFF clutch and confirm
the operation.

. [ Complate ' ]

.. Segtion 7.2




2. PROCEDURE FOR POSITIONING CONTROL
iN VIRTUAL MODE

2.2 - Operation

This section describes the procedure to execute operation in virtual mode.

2.2.1 Increment system

The following shows the dperation procedure when an increment system is

used.
Reference
sections
[ Start J '
Turn ON the power supply
moduie,
Turn ON PC READY (M2000).. | ..... Section 4.2
Make an all-axis servo start "
request (M2042 ON). | Section 4.2
Execute zerc return. o J
Real mode oot - —
’ et the operation start position :
in virtual mode. |7 Section 8.5
Set data to parameter setting Sections & to 8
devices. i7"
Switch from real mode to virtual "
mode. e Section 9
Sat the operation start address .
by changing current position e Appendix 3

data.

Virtual mode

Execute operation in virtual
mode,




2. PROCEDURE FOR POSITIONING CONTROL

2.2.2 Absolute system
The following shows the operation procedure when an absolute system is
used.
Reference Ref
sections eference manuals
[ : Start J A373CPU (P21/R21)
 Maintenance Manual
Turn ON the power supply
module.
Turn ON PC READY (M2000). ..Section 4.2
Make an all-axis servo start .
request (M2042 ON). [ Section 4.2
Is zero return .
" request ON? Section 2.4.1
YES I ez Section 8.6.1
s continue
2?)3'9 YES disable warning
signal ON?
Execute zero return. NO
Set the operation start position :
invirtual mode. e werenens SECLION 8.5
S:&ig:;a' to parameter setting | @ e Sections 6 to 8
Switch from real mode to virtual .
mode. e Section 9
4 l
[ababeiadaiedaioleiehointdebef bl aintdadd -
i Set the operation start address |
1 by changing current position | Section 10.1
\ 1 data 1
Virtual | e mmaao |
mode 1
Execute operation in virtual
mode.
r




2. PROCEDURE FOR POSITIONING CONTROL

IN VIRTUAL MODE

2.3 Differences between Real Mode and Virtual Mode

2.3.1

2.3.2

Some of the specifications of positioning data, positioning devices, and servo
pragrams used in real mode are different from those used in virtual mode.
Confirm such differences and read the Multi-Axis Positioning Control System
(A373CPU) Reference Manual (Real Mode) before starting operation in virtual

mode.

Positioning data

Table 2.1 shows positioning data used in virtual mode.

Table 2.1 Positioning Data List

Items Real Mode | Virtual Mode Remarks
System setling o o
Fixed parameter o} A :)an guct';::ts :1;'3{}]?_ according to type
Servo parameter o &)
Parameter block o} A Pulse unit can only be used.
Zero return data o — '
JOG operation data (o] —
Limit switch output data o} A

O: Used A: Used (with restriction) —: Not

Positioning devices

used

Table 2.2 shows the positioning device ranges used in virtual mode.

Table 2.2 Positioning Device Ranges

Device Names

Real Mode

Virtual Mode

11O

X/YO to 17F * X/YQ to 17F

Internal refay

M2000 to M2047 -

Special relay

M8073 to M9079

Data register

D800 to D1023

| D700 to D1023

Special register

D9180 to D9198

*: Device ranges X/Y0 to 17F are allocated for positioning [/0s in SV21.
When only real mode is used, device range X/Y100 and after can be
allocated for user's purposes by allocatlng slots 0 to 15 to vacant 16 points
from a peripheral device.



2. PROCEDURE FOR POSITIONING CONTROL

IN VIRTUAL MODE

2.3.3 Servo program

(1)

(3}

Servo program area

The same servo program area cannot be shared for operations in real
mode and virtual mode. The servo program area used in virtual mode
must be set hefore starling operation.

{Area setting can be done by using a PC/AT started up with SWOIX—
GSV21PE.)

Servo insfructions

(a) In virtual mode, zero return and velocity/position switching control
cannot be executed.

(b) The following servo program positioning data are not used, param-
eter block control and torque limit value.

Table 2.2 shows the differences in servo instructions between real mode
and virtual mode.

' Table 2.3 Differences in Servo Instructions

Real Virtual

Items Moda Mode Remarks
Velocity- VBF
position 0 x
Servo control
instruction VPSTART
Execute zero return in real
Zero return o] x  |mode, and then, switch to
virtual mode.

N Control unit O —_ Fixed to puise.
Positioning | Parameter Sorby usine dri o
data block P _ et by using drive modute

. Torque limit o paramaters.
O: Used x: Used (with restriction) —: Not used



2. PROCEDURE FOR POSITIONING CONTROL
| IN VIRTUAL MODE

2.3.4 Control changes (current position data change and velocity change)
When & control c'hange is made in virtual mode, feed position data/velocity of
a drive module is changed.
Control change cannot be executed to an output module.

Table 2.4 gives the differences in control change allowed respectively in real
mode and virtual mode.

Table 2.4 Differences in control change

Virtual Mode
Items l?::le Drive Module Out- Remarks
Virtual Synchronous MP;‘I

Servo Motor Encoder adule
Current Programming for current posi-
position o o A x tion data change of synchro-
data nous encoder takes different
change procedures. (See App. 3.}
Velocity *
change O O X x

REMARKS

1) Symbols in Table 2.4 represent the following:
O : Setting/execution possible
A : Execution possibie, but programming is different.
% : Setting/execution impossible

2} * : When an output module is a roller and a reduction gear is used, velocity change is
possible by changing velocity changing ratio of the change gear.

3} The following sections give details of a drive module and output module:
« Drive module: Sections 5 and 6
» Cutput module: Sections § and 8



3. SPECIFICATIONS

3. SPECIFICATIONS

Table 3.1 gives the performance specifications of an A373CPU.

Table 3.1 PCPU Performance Specifications

ems

PCPU Performance Specifications

Number of control axes

8 axes (simultanecus 2 axes, simultanecus 3 axes and independent 8 axes)

Interpolation functions

Straight line interpolation {2 axes and 3 axes) and circular-arc supplement (2 axes)

Control modes

PTP (Point to peint) velocity control, fixed-rate transmission, constant velocity control, syn-

chronous control

Virtual servo motor

Drive module pulse
Synchronous encoder
Control units 7 Roller mm, inch
Qutput module Ball sorew
| Rotary table Fixed to degree
Cam mm, inch, pulse
Languages Dedicated instructions
‘E“ Capacity 13 Ksteps (13312 stops) _
§ Positioning Approx. 400 points/faxis (depending on the pregram}
& |number of points Positioning data can be indiractly designated.

Setting method

Use a PC/AT started up with SWOIX-GSV21PE.

. b |
Mechanical module Rg;-,%,lgaf modules per Num .er of tnodules per b.ock -
: 3 On connecting axis | On aux, input axis
. Virtual serv '
£ |Prive module al servo motor 8 Total 11 — —_
@ Synchronous encoder |3
o N .
g_ Virtual axes V!rtual mam.shaft - 8 Total 16 — —
£ Virtual aux. input axis |8
.:Jl Gear 16 1 1
@ | Transmission Clutch 16 1 1.
8 module Velocity change gear |18 1 1
E Differential gear 8 1 —
2 Cam - 8
= Roller - 8
Cutput module olier Total 8
Ball screw 8
Rotary table 8
Number of types Max. 64

1 ¢ycle resolution

{256, 512, 1024, 2048

Memory capacity

Cam

32 Kbytes {Stored in extension file register area block numbers 10 and after in the memory

cassette) *

Stroke amount
resolution

32767

Control mode

Reciprocator cam, feed cam

POINT

*: The following memory cassettes can only be used when a cam is used
in virtual mode:

* ABNMCA24 (192 Kbytes)

* ABNMCAA40 (320 Kbytes)

+» ASBNMCA5S8 (448 Kbytes)
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Table 3.1 PCPU Performance Specifications (continued)

Items PCPU Performance Specifications
PTP . ... Selection of an absolute system/fincrement method
Method Fixed-rate transmission........... Increment method
. Constant velocity control ........ Absolute systems and incremant methods can be used together.
o i . -
2 | Position command Setting range 2147483648 to 2147483647 (pulse)
s Max. set value 4294967296 (puise)
G Velocity command )
2 |{command unit) 1 to 1000000 {pulse/s)
Velocity Automatic trapezoid velocity adjustment
adjustment _ Acceleration time (msec).......ceee.n.. 1 to 65535 (msec)
procaessing Deceleration time (MS8S) «oevenvenens 1 to 65535 (msec)
& | Electronic gear (0 to 65535) x position command unit (0 to 255 pulses when unit is converted to pulse)
ol -
g% | Backlash . . .
8 8| compensation Error compensation function of the actual travel_ distance for a command value

When an absolute position system is not used Selection of either 2 near-zero-point dog

Zero return function type/count type
' When an absolute position system is used Data set type

JOG operation function |Provided

M function With the M code output function

lemn_swnch output 8 points/axis ON/OFF setting point can be set up to 10 points.
unction

Absclute position . :

system Available (when an A362ES is used)
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DEVICES OF A373CPU

4.

4.1

Device List

This section describes the A373CPU's devices which are used for positioning
control in virtual mode.

Section 4.1 gives the memory map of the devices used for posmomng control .
in virtual mode.
Sections 4.2 and after give details of common devices {internal relays, special
relays, and special registers).
Details of devices (input/output, data registers) applicable to mechanical
moduies are given in the following sections:

» Drive module: Section 6.3

» Qutput module: Section 8.6

(1) WO {XY)
- An A373CPU has 384 |/O device points from X/Y0 to XIY17F in virtual
mode

Table 4.1 gives the I/0 signal names used for positioning contro! in virtual
mode.

Table 4.1 KO Signal List

. ‘Signal Direction: Signal Direction:
Device PCPU - SCPU Reference SCPU - PCPU Reference
Numbers Section Section

Input Signal {X) Output Signal (Y)

X 022 Output module status sig- 8.6.1 Qutput module command

‘a7 [nal (axes 1 to 8) signal (axes 1 to 8) 8.6.1

080 _ -
to {Unusable by the user —
OCF

ODtg Qutput module torque limit- 8.6.1 Unusable by the user —
oD7 ing signal {axes 1 to 8} e

0b3
to|Unusable by the user —
ODF

OEO0 |Synchronous encoder 1 Synchronous encoder
to |error detection signal 6.3.1 error reset signal 6.3.1
OE2|(P1 to P3) . {P1to P3) :

0E3 :
to|Unusable by the user —
OEF

oF0 Virtual’mod_e contin_uous :

1o |OReTation disable signal 6.3.1 Unusable by the user _—

OFA (virtual axes 1 to B, P1 to
P3})

OFB
to [Unusable by the user —_
OFF

100

to Drive module status signal 6.3.1 Drive module command 6.3.1

(virtual axes 1 to 8) signal (virtual axes 1 to 8}

17F
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{2) Internal relays (M)
An A373CPU has 48 internal relay points from M2000 to M2047 which
are used for positioning control in virtual mode.

Table 4.2 gives the internal relay names used for positioning controi in

virtual mode.
Table 4.2 Internal Relay List
Device Reference
Numbers Internal Reiay Section
M2000  |PC READY flag 4.2.1
Mz2001
to Virtual servo motor start accept flag 422
M2008 ) ‘
M2009 Ali-axis servo start accept flag 4.2.3
010
M201 Unusable by the user —
M2011
Mz2012
to Manual pulse generator enable flag 4.2.4
M2014
M2015 JOG simultaneous start command 425
Mz2oie Cam data change request flag 4286
M2017  [Cam data change-completed flag 42,7
M2018 Cam data change error flag 428
Mz2019 Unusable by the user —
M2020 Start buffer fuli 4.2.9
M2021
to Velocity change flag 4.2.10
M2028
2029
M Unusable by the user —_
M2030 ]
M2031
to Synchronous encoder axis current value change flag 4.2.11
M2033 ‘
M2034
to Unusable by the user —
M2041
M2042  |All-axis servo start command 4.2.12
M2043  |Real mode/virtual mode switch request flag 4.2.13
M2044  |Real mode/virtual mode status 4.2.14
M2045 Real mode/virtual mode switch error detection flag _ 4.2.15
M2046  |Synchronization step out warning flag 4.2.16
M2047 Option slot unit fault detection flag 4,217
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(3) Special relays
Table 4.3 gives the special relay names used for positioning control in

virtual mode.
Table 4.3 Special Relay List

Number Special Relay seetion:
M9078  |WDT error flag 4.3.1
M2074 PCPU READY-completed flag 4.3.2
Mo075 In-test-mode flag ‘ 4.3.3
Mo076 External emergency stop input flag 4,3.4

" Mao77 Manual pulse generator axis setting error flag 4.3.5
Ma078 Test mode requast error flag 4.3.6
Me079 Servo program setting error flag 4.3.7

(4) Data registers
Table 4.4 gives the data register names used for positioning control in
virtual mode.

Table 4.4 Data Register List

Reference
Section

Device

Numbers Data Register

D700 .
to Virtual servo motor monitoring area 6.3.2
D747

D748
to Synchranous encoder menitoring area 6.3.2
D759

D760
10  |Cam monitoring area B.6.2
D799 )

D800 ) :
to Qutput module monitoring area 8.6.2
Das9

Doso
to Virtual serve motor control change area 6.3.2
D1007

D10o8 -
to Limit switch output enable/disable setting 8.6.2
D1011

Di1012 )
to Manual pulse generator axis setting 6.3.2
D104

D1015 JOG operation simuitaneous start axis setting 6.3.2

D10o16
to Manual pulse generator 1 pulse input magnification setting 6.3.2
D1023
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(5) Special registers

Table 4.5 gives the special register names used for positioning control in

virtual mode.
Table 4.5 Special Register List
Device . . Reference
Numbers Special Register Section

Dat1so . .

to Limit switch output status storage area (Axis1, Axis2) 4.4.1
Dg183
Da184 PCPU error cause storage area 4,42
Daiss

Serve amplifier type storage area 4.4.3

Do18s
Dg187 Manual pulse generator axis setting error cause storage area 4.4.4
Da18s Test mode request error cause storage area 4.4.5
D9189 Error program number storage area 4.46
D9190 Error item information storage area 4.4.7
D81is1 Servo amplifier and option slot loading information storage area 448
Dgtlga Manual pulse generator smoothlng magnification storage area 4.4.9
Do194 (P1 to P3)
D9195 anr%il mode/virtual mode switching error information storage 4.4.10
Dg198

to Unusable by the user —
Da199
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4.2 Internal Relays (M)

An A373CPU has 2048 internal relay/latch relay points from M/LO to M/L2047.
M2000 to M2047 are used for positioning control. Those uses are indicated in
the following table.

Table 4.6 Internal Relay List

Device - Modse Signal
Numbers Signal Name Real | Virtual Direction
Mode Mode
M2000 |PC READY flag 0 o] SCPU — PCPU
M2001 |Virtual axis 1 start accept flag :
M2002 |Virtual axis 2 start accept flag
M2003 |Virtual axis 3 start accept flag
M2004 |Virtual axis 4 start accept flag -
M2005 |Virtual axis 5 start accept flag o o _ PCPU - SCPU
M2006 |Virtual axis 6 start accept fiag
M2007 |Virtual axis 7 start accept flag
_ M2008 |Virtual axis 8 start accept flag
M2009 |All-axis servo start accept flag
M2010
to Unusable by the user — — _
M2011 ‘
M2012 [Manual pulse generator 1 enable flag
M2013 |Manual pulse generator 2 enable flag o — SCPU — PCPU
M2014 |Manual pulse generator 3 enabls flag
M2015 |JOG simultaneous start command o Q
M2016 |Cam data change request flag — 0 SCPU — PCPU
M2017 |Cam data change-completed flag
M2018 {Cam data change error Hlag - © PCPU - SCPU
M2018 |Unusable by the user — —_ —
M2020 |Start buffer full o o
_M2021 |Virtual axis 1 velocity change flag
M2022 |Virtual axis 2 velocity change flag
M2023 |Virlual axis 3 velocily change flag .
M2024 {Virtual axis 4 velocity change flag o o PCPU-— SCPU
M2025 |Virtual axis 5 velocity change flag
M2026 |Virtual axis 6 velocity change flag
M2027 |Virtual axis 7 velocity change flag
M2028 |Virtual axis 8 velocity change flag
M2029
to Unusable by the user —_ —_— —_
M2030
- Synchronous encoder (P1) axis current
M2031 vglue changing ) ’
Synchronous enceder (P2) axis current
M2032 vaylue changing (F2) _ - 0
Synchronous encoder (P3) axi
M2033 velafluehcrshanging (P3} axis current
M2034 )
to Unusable by the user — e —
M2041
M2042 |All-axis servo start command _— — —_
M2043 |Real mode/virtual mode switching request SCPU - PCPU
M2044 |Real mode/virtual mode status o o
M2045 |Real mode/virtual mode switching error de- PCPU — SCPU
tection
“Mﬂig:'sl Unusable by the user — —_ —
O:used —; unused
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POINTS |

{1) The internal relays for positioning contro! are not latched even when
they are set in the latch range. In this manual, such internal relays
are represented as M2000 to M2047 to indicate that they are not
latched.

{2} Internal relays for positioning control are displayed as follows when
monitored by a peripheral device: -

(a) On a PC/AT started up with SW0IX-GSV21PE, such relays are
displayed as M2000 to M2047 regardless of latch range setting.

(b) On the following peripheral devices, device symbols become M,
L, and S according to latch range setting.
« A7PU, A7PUS, ASPUE
» PC/AT started up with GPP function
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4.2.1 PC READY flag (M2000) ..ovuererririassmmmssmmssasmsnesasmamsesmsssssssssmenssansns Signal from SCPU to PCPU

(a} This is a signal used to inform the PCPU that the SCPU is normal.
This signal is turned ON/OFF by a sequence pragram,

1) When M2000 is ON, positioning control or zero return by a servo
program designated by a sequence program and jog operation by
a sequence program can be performed.

2) When M2000 is OFF the control mentioned in 1) above is not
performed. Also, in a peripheral device’s test mode (test mode
flag (M9075) is ON)*, even if M2000 is on, the controf mentioned
in 1) above is not performed.

{b) Fixed parameier, servo parameter, and limit switch output data can
be changed by a peripheral device only when M2000 is OFF.
If above data change is made when M2000 is ON, an error will occur.

{c} When M2000 status is switched from OFF to ON, the following
processing is executed:

1} Processing
a) Servo parameters are transferred to a servo amplifier.
b) The M code storage areas for all axes are cleared.
c) Default 300% is set in the torque limit storage area.
d) PCPU READY flag {(M3074)" is turned ON.

2} When an axis is in the starting state, an error ocours and the
processing in above {c) 1) is not executed.

3) In test mode, the processing in above {c) 1) is not executed.
When test mode is exited and M2000 is ON, the processing in
above (c) 1) is executed.

Vi
Pasitioning start Deceleration and stop
I
\/ N\ . ¥
ON ;
A A
PC READY fiag OFF ] ]
(M2000) ON A
PCPU READY- J It
| completed flag OFF !
(MS074)
- PCPU READY-completed
T_ Servo parameters are set flag (M9074) is not turned
to the servo amplifier. ON during deceleration.
M code is cleared.

1} *: Section 4.3 gives details of in-test-mode flag and PCPU READY-completed flag.
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MELSEC-A
(d) When M2000 status is switched from OFF to ON, the followmg
processing is executed:
1) Processing
a) PCPU READY flag (M9074) is turned OFF.
b) Starting axis is decelerated and stopped.

POINT I

PC READY (M2000) is turned OFF when A373CPUis inthe STOP state.
When it is switched to the RUN state, the PC READY signal returns to
the state before STOP.

ON

M2000 OFF ----—_+

Switching from RUN to STOP 4 N

Switching from STOP to RUN

4.2.2 Virtual servo motor start accept flag (M2000 to M2008) ...c.cceceenenee Signal from PCPU to SCPU

{(a) A start accept flag is turned ON when a positioning start instruction
(DSFRP) 2ofa sequence program is executed. This is used for the
execution enable/disable interlock of a DSFRP instruction.

wet EXAMPI@ o emm oo e e oo

i , . ) ;
i The following start accept flag is used when making a request for servo |
! program execution for positioning of axes 1 and 3: ;
: DSFRP instruction :
' execution request ' E
! 7 DSFRP instruction execution !
i l | 2001 M2003 enable/disable identification E
: | },lf /{)’ | :
: DSFRP (D13 | K1 :
; ] ! ! [ DSFRe [oia] :
H Axis 1 start  Axis 3 start - !
: accept flag acceptflag :
L e oo oo e oo em M me e mmm e e mmmmm e mm e mm . mmmmm—a .- m———————————— A
(b} Start accept flag ON/OFF processing is as follows:
1} When a éequence program DSFRP instruction is executed, the
start accept flag which corresponds to the axis designated by the
DSFRP instruction is turned ON, and it is turned OFF when
positioning is completed.
The start accept flag is turned OFF atso when positioning is
stopped halfway.
| Normal positioning compistion | | Positioning halfway stop completed |
v T\ v S
Dwell time N,
. R o ] t " t
-I : ' Poshioning/: ' ?\_Positioning 1
DSFRP : completion | DSFRP | stant 1 \-Stop
instruction TON| instruction 7 ON
Start accept OFF Start accept
flag {M200n) ! (—“ flag (M200n)  BFF —
1
Pasitioning- *1 j_ Positioning-  OFfF /! ;
completed flag ON com_p_lett_ad flag "ON v
Positioning *1 Pasitioning
start-completed _OFFT] start-completed _OFF :I I
signal signal ]
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2) When positioning control is executed by the ON of a jog operation
command 1, the start accept flag is turned OFF when positioning
is stopped by the OFF of a jog operation command.

3) The start accept flag is ON when the manual pulse generator
enable {M2015) is ON.
The start accept flag is OFF when the manual pulse generator
disabie {M2015) is OFF.

4} The start accept flag is ON when current value change is executed
by a DSFLP instruction of a sequence program.
It is turned OFF when current value change is completed.

DSFLP instruction

1 ON Turned OFF when current
vaiue change is completed.

OFF Current value

Start accept flag | change procassing |

(M200n)

‘ POINTS. |

Do not turn ON/OFF a start accept flag by using a user's program.

{1) If a start accept flag is turned OFF by using a sequence program or
peripheral device, positioning operation cannot be guaranteed even
though an error does not cccur.

(2) #f a start accept flag is turned ON by a sequence program or
peripheral device when the start accept flag is OFF, the "start accept
ON error" ocecurs and start cannot be executed at the next start even
though an error does not occur.

(c} When M2000 is OFF,'the start accept flag is turned ON by the
execution of a DSFRP instruction 2, and the start accept flag is
turned OFF when M2000 is turned ON.

ON

PG READY (M2000) —2FF ;

DSFRP instruction i L N
ON | \
Start accept flag OFF

1) *1: Section 8.6.1 gives details of positioning completed start signal, positioning com-
pleted signal, and jog operation command,

2} *2: ACPU Programming Manual (Commen instructions) gives details of DSFRP instruc-
tion.
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4.2.3 All-axis servo start accept flag {(M2009) .......c.cccocvueumeescecersssnsnsssnenes Signal from PCPU to SCPU

The all-axis servo start accept flag is used to inform that the servo operation
is enabled.
1) ON: Servo operation is possible.

2) OFF: Servo operation is impossible,

ON

All-axis sarvo OFF
accept flag (M2009)
ON

All-axis servo start OET )

command {M2042)

Servo ON / E . : L

4.2.4 Manual pulse generator enable flag (M2012, M2013, M2014)......... Signal from SCPU to PCPU

The manual pulse generator enable flag is used for enable/disable setting of
positioning by pulse inputs from manual pulse generators connected to P1 to
P3 of A336PX. '
1) ON :Positioning control is performed by the input from manual
pulse generator.
2) OFF :Input from manual pulse generators is ignored so position-
ing control using a manual pulse generator is impossible.

4.2.5 JOG operation simultaneous start command {(M2015)...........cce... Signal from SCPU to PCPU

(a) When M2015. is turned ON, jog simultaneous start is executed
according to the jog operation execution axis {axis 1 to 8) set in the
jog operation simultaneous start axis area.

{b} When M2015 is turned OFF, jog operation axis is decelerated and
stopped.

4-10
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4.2.6 Cam data change request flag (M2016) ........................................... Signal from SCPU to PCPU

(a) This flag is used to change cam data taken in when the power was
turned ON or the A373CPU was reset to other cam data.
{Cam data change can be made only in real mode.)

1) When M2016 is switched from OFF to ON, cam data stored in
extension file registers No. 10 and after is input by the PCPU.
Cam data input is enabled by the leading edge of M2016 (OFF to
ON) and cannot be suspended by turning M2016 OFF.

2) This flag must be reset when cam data input is normally com-
pleted or an error is detected.

a) Normally completed: M2017 ON
b) Error is detected: M2018 ON
(b) -Section 8.5.6 gives details of cam data change.

4.2.7 Cam data change-completed f1ag {M2017).....cccemurerrsenssencnarnserescanans Signal from PCPU to SCPU

(a) This flag is used to confirm normal completion of cam data change.

1)} This flag is turned ON when cam data change is normally com-
pleted.

2) When M2016 is turned OFF, M2017 is aiso turned OFF.

(b} During cam data input, mode switching from real mode to virtual
mode is impossible.
Use M2016 as an interlock for switching to virtual mode.

4.2.8 Cam data change error flag (M201 8) ......................... ...................... Signal from PCPU to SCPU

(a) This flag is used to check error presence/absence durmg cam data
change. .

1} This remains OFF when no error is present during cam data
change.

2} This is turned ON when an error is detected during cam data
change.

{b} When M2016 is turned OFF, M2018 is also turned OFF.

4-11
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4.2.9 Start buffer full (M2020) .......c.ccaeueues Cshetesessaermbaneranstnentareins e nesnnnennrnens Signal from PCPU to SCPU

{a) This flag is turned ON when the PCPU cannot process requests
when more than 15 requests are made by a positioning start instruc-
tion (DSFRP) and a control change instruction (DSFLP) of a se-
quence program.

(b} M2020 must be reset by using a sequence program.

4.2.10 Velocity change flag (M2021 t0 M2028).....ccorsersmasserisces - Signal from PCPU to SCPU

This flag is turned ON when velocity change is execuied by a control change

instruction {DSFLP) of a sequence program. Use this as an interlock for a
velocity change program.

ON
OF |
Velogity change command l

) Delay due to a sequence program
( ON
QFF 1

18 to 16ms

DSFLP instruction

Velocity change flag ;
Velocity change
—t

Set speed (—Lﬂ—" Velocity after
"""" ) changing velacity

Velocity change is completed.

4.2.11 Synchronous encoder current value change flag (M2031 to M2033)
O - S Signal from PCPU to SCPU

This flag is turned ON when the synchronous encoder current value is changed .
by a control change instruction (DSFLP) of a sequence program.
Use this as an interlock for a synchronous encoder current value change

program.
ON
OFF
Position data change command
DSFLP instruction H
ON
Synchronous encoder _OFF
current value change flag Current value
change processing
)

4-12
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4.2.12 All-axis servo start command (M2042)...........eeceiseinians ... Signal from SCPU to PCPU

This command is used to make servo operation possible.

1} Servo operation possible :M2042 is turned ON when a servo OFF signal
{YnF) is OFF and no servo error is present.

2) Servo operation impossible: M2042 is turned OFF.
» Servo OFF signal (YnF) is ON.
* Servo error

All-axis servo start I

command {M2042) .

All-axis servo start \
accept flag (M2009)

J \

Servo ON — I

POINT l

When M2042 is turned ON, M2042 is not turned OFF even though the
CPU is set to STOP.

4.2.13 Real mode/virtual mode switching request flag (M2043)............... Signal from SCPU to PCPU

This flag is used to switch modes from real mode to virtual mode or from virtual

mode to real mode. :

1} To switch from real mode to virtual mode, M2043 must be turned ON after
a MS074 PCPU ready flag is turned ON.

e Error check is executed when M2043 is switched from OFF to ON. When
no error is detected, mode is switched to virtual mode and M2044 real
mode/virtual mode identification flag is turned ON.

« When an error is detected, mode is not switched to virtual mode.

At this time, M2045 real mode/virtual mode switch error flag is turned ON,
and the error code is stored in D9195 real mode/virtual mode switch error
code storage register.

2} To switch from virtual mode to real mode, M2043 must be turned OFF.

* When all virtual servo motors are stopped, mode is switched to real mode
and M2044 is turned OFF.

» When any virtual servo motor is starting, mode is not switched {o real
mode. :
At this time, M2045 is turned ON and the error code is stored in D98195.

3) Section 9 gives details of switching between real mode and virtual mode.

4-13
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4.2.14 Real mode/virtual mode status flag (M2044)...cooomeesnssssreremmeseneneen Signal from PCPU to SCPU

This flag is used to check completion of switching between real mode and
virtual mode and to check current mode.

» This flag is turned OFF when switching from real mode execution/virtual
mode to real mode is completed.

+ This flag is turned ON when switching from virtual mode to rea! mode is
completed.

Use this flag as an interlock when a servo program is started or control change
(velocity change, current value change) is executed.

4.2.15 Real mode/virtual mode switching error detection fiag (M2045) .. Signal from PCPU to SCPU

This flag is used to check error presence/absence during mode switching
{from real mode to virtual mode or vice versa).

* When no error is detected, this flag remains OFF.

» When an error is detected, this flag is turned ON

The error code is stored in D9195.

4.2.16 Synchronization step out warning flag (M2046) ......cvceiesrrerassassrnces Signal from PCPU to SCPU

(a) This flag is turned ON when a synchronizing position between a drive
module and an output module has stepped out during virtual mode oper-
ation. This is used for operation continuation enable/disable judgment
when a drive module is stopped.

s M2046: ON .....ccccerveeeen continuous operation disable
» M20486: OFF .............. continuous operation enable

(b) The synchronization step out warning flag is turned ON in the following
. cases:

¢ When stopped by an extefnal emergency stop (EMG)
~» When a servo error occurred in an output module
- {c} When a synchronization step out warning flag is turned ON, restart oper-
ation as follows. _
1) Return to real mode and remove cause of the error,
‘]’ . .

2) Adjust synchronizing positions of each axis.

3) Turn OFF the synchronization position step out warning flag (M20486).
4

4) Switch to virtual mode.

J

5} Restan operation.
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4.2.17 Option slot unit error detection flag (M2047).............. S Signal from PCPU to SCPU

This flag is used for normal/abnormal judgment of the unit installed to an option
slot (OP1, OP2). :
+ Remains OFF when normal. ‘
» Turned ON when a mismatch (error) is found in unit information of the option
slot when power is turned ON/reset.
Positioning control is continued.
The "OP{_}UNIT ERROR" message is displayed on the LED display of the
A373CPU front.

POINT I

Positioning control is continued even when an option slot unit error is
found. .

To stop a starting axis and turn servo OFF when an error is found, use
a user's sequence program,
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4.3 Special Relays (SP. M)

An A373CPU has 256 special relay points from M9000 to M9255.
The 7 points from M9073 to M90987 are used for positioning control and their
- applications are shown in Table 4.7.

Table 4.7 Special Relay List

Device - Mode Signal

Number ' SpemaF Relay Real | Virtual Direction
Mode | Mode

M@073 |WDT error flag ~

M2074 |PCPU READY-completed flag
M9075 {ln-test-mode flag

M9076 |External emergency stop input flag

o o) PCPU —» SCPU |

MS077 |Manual pulse generator axis selting error flag

ME078 |Test mode requast error flag

Mg079 |Servo program setting error flag

O: used'

4.3.1 WODT error flag (MI0T73) ...cccccevcrrerismmsarsanssssarssarmsninsrssasssssssssasasssssnass Signal from PCPU to SCPU

This flag is turned ON when a "watchdog timer error” is found by the PCPU’s
self-diagnosis check.

When the PCPU detects a WDT error, it decelerates or emergency stops a
starting axis.

When a WDT error flag is turned ON, reset the AS?QCPU by using areset key
switch.

If M9073 is turned ON again after resetting, the PCPU has a problem.

- 4.3.2 PCPU READY-completed flag (M9074) ' .. Signal from PCPU to SCPU

This flag is used for normal/abnormal judgment of PCPU by a sequence

program.

(a) When a PC READY (M2000) signal state is switched from OFF to ON, flxed
parameter, servo parameter, limit switch output data, etc. are checked.
When no error is found, this flag is turned ON. Servo parameter is written
to a servo amplifier, and M codes are cleared.

(b} When the PC READY (M2000) is turned OFF, this flag is turned OFF

h .

PC READY {M2000}

Servo parameter is written
to the servo amplifier.
M code is cleared.

1 PCPU READY
completed (M9074)

4-16
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4,3.3 In-;est-mode flag (MI075) corcincrionnssssresrasessasssarranssssnassnassmnrassamssasnasnn Signal from PCPU to SCPU

(a)} This flag is used for judging whether or not the PCPU is in test mode
‘requested by a peripheral device.
Use this flag as an interlock during starting of a servo program by a DSFRP
instruction "1 of a sequence program.
1) OFF....... Other than test mode
2) ON....oe In test mode

(b} When test mode requested by a periphera! device is not enabled a test
mode request error flag {(M8078) is turned ON.

4.3.4 External emergency stop input flag (MS076) .......cccumurrrmssererssmrsnens Signal from PCPU to SCPU

This flag is used to confirm ON/OFF of an external emergency stop input to
the EMG terminal of the power supply module.

1) OFF....... External emergency stop input ON
2) ON......... External emergency stop input OFF -

4.3.5 Manual pulse generator axis setting error flag (MS077) ......ccssriseen Signat from PCPU to SCPU

{a) This flag is used for normal/abnormal judgment of the setting of P1to P3 '
manual pulse generator axis setting registers (D1012 to D1014) “2.
1) OFF....... All of D1012 to D1014 are normal.
2) ON........Any of D1012 to D1014 is abnormal.

(b} When M9077 is turned ON, the error information is stored in a manual
pulse generator axis setting error storage register {D9187).

4.3.6 Test mode request error flag (M2078) ......... _ eeeseetseessesesssaseeeeeerseee Signai from PCPU to SCPU
{a) When test mode requested by a peripheral device is not enabled, this flag
is turned ON,

(b} When M9078 is turned ON, the error information is stored in a test mode
request error storage register (D9188).

4.3.7 Servo program setting error flag (M9079).....cecous.. rememesmeensenenesse SiGNAL from PCPU to SCPU

This flag is used for normal/abnormal judgment of positioning data of the servo
program designated by the DSFRP instruction

1) OFF....... Normal

2) ON......... Abnormal

1} *1;ACPU Programming Manual {Common instructions) gives details of DSFRP instruction.
2) *2:Section 6.3.2 gives details of manual pulse generator axis setting register.

417
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4.4 Special Registers (SP.D)

An A373CPU has 256 special register points from D9000 to D9255.

The 20 points from D9180 to DS199 are used for positioning control and their
applications are as shown in the following table. (ACPU Programming Manual
(Common instructions) describes the applications of special registers other
than D9180 to D9199.)

Table 4.8 Special Register List

Device . : Mode

Numbers Signal Real |Virtual
] Mode | Mode

D9180 |Limit switch output status storage area for axis 1 and axis 2

D9181 |Limit switch output status storage area for axis 3 and axis 4 o o

D9182 |Limit switch output status storage area for axis 5 and axis 6

D9183 ([Limit switch output status storage area for axis 7 and axis 8

D9184 [PCPU error cause o] o]

DS185 Servo amplifier type' O O

Doi186

D9187 [Manual pulse generator axis setting error

D9188 |Test mode request error

D9189 |Error program number

De190 |Error item information

o|Cc|o|Oo|C
o|Cc{o|Oo|0O

D@181 |Serva amplifier and option slot loading information

D9192 |Manual pulse generator (P1) smocthing magnification setting area

0
Q

D183 |Manual pulse generator {P2)} smaoothing magnification setting area

Dg194 [Manual pulse generator (P3) smoothing magnification setting area

D9195 |Real mode/virtual mode swilching error information o] 0

D196
to Unusable . — —_
D9199 :

O: used

4-18
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4.4.1 Limit switch output status storage area (D9180 to D9183)............ Data form PCPU to SCPU

(a) The output status (ON/OFF) of limit switch output set by a peripheral
device to AY42 is stored as 1 or 0.
1) 1: ON
2) 0: OFF

{b) This is used when limit switch output data is output to a peripheral device
by using a sequence program.

b15 b14 b13 b12 b1 B10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
D9180 ]LYOF |LYoE|LvoD]Lyoc]LyoB]LYoA]LYos [Lyos | LY07|LY08 |LY05 | [Yo4]Lyoa|Lvo2[LYo1[Lyoo

For axis 2 For axis 1
D9181 LY1F|LY1E|LY1D]LY10|LY1B|LY1A|LY19[LY13|LY17|LY16|LY15|LY14|LY13{LY12|LY11|LY10|
e — For axis 4 ) For axis 3 o
D9182 E{zF]LYzE|LY20|LY20|LY23|LY2A |Lv29]Lyzs |LY27|LY26 |Lyes|Ly24[Lvas[iy2z|Ly2t |LY20 |
For axis & — For axis &
De183 |LYSF|LYSE|LY3D|LYsC|LY3B[LYaA]LY39 |LY33 |LY37 |Lys6|Lya5|Ly34Lya3]LYs2]Lya1]Ly30 |
fe— For axis 8 ol For axis 7 J
* 1.0r 0 is stored to each bit of D180 to DY0S3.
1) 1: ON
2) 0: OFF

LY of LY {315 of D91BO to D9183 shows the limit switch output.

4.4.2 PCPU ©ITOr CAUSE (DI184) .mu.emmmmmmeeeeeeeeeeeee e sseseesessesesneensines Data from PCPU to SCPU

This is used for judging error content in the PCPU by using a sequence
program.
Error Code Error Cause
0 Normal
1,2,0r10 A373CPU H/W error
11 Option slot 1 unit error
12 Option slot 2 unit error
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4.4.3 Servo amplifier type {D9185, D9186).c.ccmesenene censessrensastsesesesemeeseenens Data from PCPU to SCPU

The servo amplifier type set by system setting is stored when an A373CPU is
turned ON or reset.

b15 to b12 bi1 to b8 b7 to b4 b3 to bO
D9185 Axis 4 Axis 3 Axis 2 Axis 1
09186 Axis 8 Axis 7 Axis 6 Axis §

) !—> Servo amplifier type

* OH......ro i Unused axis

* 1H to 6H......Output amplitier No. when ADU is used

* 7H to AH....Output amplifier No. of the first A344SF

+ BH to EH.....Output amplifier No. of the second A344SF

Section B.1.1 gives detalls of output amplifier number.

4.4.4 Manual pulse generator axis setting error {D9187) .cccevrccerenrrecnnes Data from PCPU to SCPU

When manual pulse axis setting error (M9077) is turned ON, the error infor-

mation of manual puise generator is stored in a manual pulse generator axis
setting error.

bi5 bt14 b13 b12 b11 bi0 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

09187 |Axissl;uis7lnxisstnxis 5|Axis4lei531Ax|'52|Axi51| 0 ] 0 I 0 I 0 | 0 |P3 | P2 I P1 I

l—- Setting errors of the manual pulse
generator axes connected to P1i to
P3 of A336PX are stored.
« 0: normal
» 1: setting error
{Axis setting of each dlglt is other
than 1 to 8.}

L »Allsetto O,

» 1 pulse input magnification of each
axis setting error is stored. -

* 0; pormal

» 1: setting error

{Input magnification of each axis is
other than 1 to 100.)

4.4.5 Test mode request error (D9188).....cicemiicsicinasnmsiinmassinsrassessees Data from PCPU to SCPU

When a test mode request error flag (M9078}) is turned ON, starting axis data
is stored.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Dot88 [0 [oJo oo ] o] o] o usaas s sl s s sjaxs facs 1|

[1

l—v Starting/stopping data of
each axis is stored.
» 0: stopping
» 1: slarting

All set to 0.
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4.4.6 Error program number (D9198)......ccccvverrrererersmsasasans S — Data from PCPU to SCPU

{a) When a servo program setting error flag (MQO?Q)'1 is tumed ON, the error
servo program number (0 to 4095) is stored

{b) When an error has occurred in a servo program operation when an error
program number is stored, the program number with which the new error
occurred is stored.

4.4,7 Error item information (D9190).......ccceasiiirsmenrmrcmsrmemsensscnssmrsassessaneas Data from PCPU to SCPU

When a servo program setting error flag (M9079) is turned ON, the error code
that corresponds to the error setting item is stored.

Error Codes Error Description
900 A servo program set by a DSFRP instruction does not exist,
901 Discrepancy between an axis No. set by a DSFRP instruction and an axis

No. set by a servo program.

202 Instruetion code cannot be decoded. (erreneous instruction code exists.)

An error exists in the servo program setting items set by a DSFRP instruc-
tion.

Error item data

1) *1: Section 4.3.7 gives details of servo program setting error flag.
2) *2: A373CPU (P21/R21) Maintenance Manual gives details of error item data.
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4.4.8 Servo amplifier loading information (D9191) ...eieecremeseermrensnnenns Data from PCPU to SCPU

State of loading of servo amplifiers and option slots is checked when an
A373CPU is turned ON or reset, and the check result is stored.
Higher 8 bits: Option siot loading state
Lower 8 bits : Serve amplifier loading state
b8 to b11 : Option siot 1 (OP1)
b12 to b15: Option slot 2 (OP2)

When an axis state changed from unloadedto loaded after the power is turned
ON, the loaded state is stored. However, when the axis state changed from
loaded to unioaded, the loaded state is stored.

bi5 to bi2 bi1 to b8 b7 b6 b5 bd b3 b2 bl b
| oP2 [ oP1 |Axis BIAxis 7'Ax|'s BIAxis 5| Axis 4 |Axis 3| Axis 2|Axis 1|
l—v Option slot loading state l—-
Loaded ........1t0 4 Loaded ......... 1
Unloaded......0 Unloaded......0

{1} Servo amplifier loading state.
(a) Loaded/unloaded state

1) Loaded......... Either AC motor drive unit or MR-SB and MR-SD are
- in normal state {communications with servo ampli-
fier are normally done).
2) Unloaded..... Servo amplifier is not loaded.
Servo amplifier power supply is OFF.
Normal communications with servo amplifier cannot
be made due 1o connecting cable fault.

{b) System setting and servo amplifier loading states are as follows.

_ AC moter drive module MR-SB/MR-SD
System setting
Loaded Unloaded Loaded Unloaded
Used (axis number setting) |1 is stored. High error 1 is stored. 0 is stored.
Unused : 0 is stored. 0 is stored. 0 is stored. O is stored.

| {2} Option slot loading state

1) 1 ....... A336PX
2) 2 ... A336EX
3) 3 ...... A344SF
4) 4 ... AY42
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4.4.8 Manual pulse generator smoothing magnification setting area (D9192 to D91 94)
..................................................................... Data trom SCPU to PCPU

(1) These devices are used for setting the smoothing constant of 2 manual
pulse generator,

(2) Smoothing magnification can be set in the 0 to 59 range.

(3) By setting smoothing magnification, the smoothing constant is expressed
as follows:
Smoothing constant (t) = (Smoothing magnification + 1) *56.8 [msec]

{(4) Operation

Manual pulse generator input

ON
Marniual pulse generator QOFF
enable flag (M2012) R )
_ Vi :
v |
t ]t to| ot
T 1
( Qutput ) [ Number of input pulses J T?}ﬁi?ﬁéﬁ generator
Velocity (V1) msec magnification setting
Travel Travel Number Manuai pulse generator
[ distance (L) ] = | distance |* | of input [ =] 1 pulse input
per pulse pulses magnification setting

1) The amount of movement per pulse of a manual pulse generator is as follows:

* Setting unit ——__mm :0.1um
inch 2 0.00001 inch
i degree :0.00001 degree
L _pulse :1 pulse

2) Smoothing constant: 56.8 to 3408 msec.

4.4.10 Real mode/virtual mode switching error information {(D9195) ...... Data from PCPU to SCPU

(1) Error information (error code) is stored during mode switching {from real
mode to virtual mode or vice versa).
Saction 10.6 gives details of error code to be stored.
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5. MECHANICAL SYSTEM PROGRAM

This section describes a mechanical system program used for control in virtual

mode. -

A mechanical system program is comprised of a mechanical module connec-

tion diagram and mechanical module parameters.

* A mechanical module connection diagram is a representation of a virtual
mechanical system in which virtual mechanical modules are connected.

s Mechanical module parameters are used to control mechanical modules
which appear in the mechanical module connection diagram.

The mechanical module parameter lists in Sections 6 to 8 give details of

mechanical module parameters.

5.1 Mechanical Module Connection Diagram

A mechanical module connection diagram represents a virtual mechanical
system in which virtual mechanical modules are connected.
Fig. 5.1 shows a structure of a mechanical module connection diagram.

Ratating direction - -

Virtual main
s

'| . i i I
Virtual 1 ]
i servo |:::+ : ——
‘ motor Iy | I ‘ Cannaeling
1 . ,"_: 1 1 l i
I przocaao- - ] ]Virtual auxiliary I :
« 1| Synchro-]» 4 1 INput axis ' I
I § nous |EII o U
| iencoder | —— 1 gl [oifferen-
I »| tial gear
i :
. e St |
l Vi sugasszlsneesamsneannsnse
irtu ———- ¥ —_- -——-
[ servo 2l | _I
| motor | -
h I Cam
| ' £
_________ a ———4——F 3
: P
] : Synchro- |1 lg!— res=—=cs D e N et ——! %
i nous '--| : : | Boll | .m,,.l 5
i iL.encoder |§.1 i|Foller lscrewi taote A
__________ |=] 1| J I T
10 b
L | R ———
g
1 block
“ I s
1 system N

_Fig 5.1 Structure of a Mechanical Module Connecticn Diagram

POINTS |

(1) Either a virtual servo motor or a syhchronous encoder can be
connected o a drive module.

(2) Either a cam, rolier, ball screw, or rotary table can be connected to
an output module,
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(1)

{2)

3)

MELSEC-A

Block :

A block is a continued section from a virtual transmission module (gear)
connected to a virtual main shaft to an ouiput module.

Table 5.1 gives the number of mechanical modules which can be con-
nected to one block.

System

A system is a collective body of blocks connected to one virtual main
shaft.

Up to 8 blocks can be connected to one system.

Connection of transmission modules

Transmission moduies can be connected in the following 3 patterns:

+ Pattern 1: Differential gear: Not used

¢ Pattern 2: Change gear on the differential gear output side: Not used
» Pattern 3: Change gear on the differential gear output side: Used

Pattern 1 Pattern 2 Pattern 3
:‘Err _-: Gear t::
A A C
l ! 1
Gear Ditferen- Gear Differen-
Output tial gear tial gear
module |
B B Change
gear
I i |
Drive Cutput Drive Cutput
module module -module | . module

(a) Transmission modules which can be connected to A and B

1} A clutch, change gear, or a pair comprising of a clutch and change
gear can be connected to A and B.

2) When a pair comprising of a cluich and change gear is connected,
either one can be connected first.

l ] ! |

Change Change
Clutch gear Clutch gear

1 i

Change
gear Clutch

| I

(b) Transmission modules which can be connected to C
Only a clutch can be connected to C.
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5.2 Mechanical Module List

Table 5.1 gives general description of mechanical modules used in the me-
chanical module connection diagram for virtual mode.
Sections 6 to 8 give details of each mechanical module.

Table 5.1 Mechanical Module List

Mechanical Module Number of modules usable
Mechanical ' Number of modules - Refarance
Number of HNumber of Functions
Catagory Mames Appearance | modules per | modules per per one block Sacllunsr
. one A373CPU | one system |Gonnscting | Aux. input
ax]s side nxale olda
Virtuat .i;] + Used to drive a virtual axis of a me-
serva i | oo 8 8 —_ — chanical system program by a servo 6.1
Drive raotor Total Total program or jog start.
module Synchro- 1 " « Used to drive a virtual axis by input
nous 3 3 — _ pulses from an external synchronous 8.2
encoder ‘ encoder.
Virtual + A virtual connecting axis.
main shaft — 8 ) 1 — — |+ This transmits the drive module's ro- —
tation to the ransmission module.
Virtual axis T?éal « An aux, input axis for the differential
Virtual . gear of a transmission module,
auxiliary — 8 8 —_ —— |+ This is avtomatically displayed when —
input axis a differential gear is connected 1o a
gear.

This transmits the drive module’s ro-
tation to the output axis.

The amount of movement (pulses)
16 16 1 1 input from a drive module is multi- 74
plied by set gear ratio and transmit-
ted to the output axis in set rotating
direction.

Gear =€

all

+ Used to transmit/disconnect the drive
module's rotation toffrom an output
module.
A direct clutch is used to transmit ro-
tation directly at cluich ON/OFF

i 16 i6 1 1 switching. A smoothing clutch is 7.2
Transmis- used to transmit rotation while exe- b

sion module ” ‘ cuting acceleration/deceleration pro-

Direct
clutch

-

i cessing according to setting of the
am%?&?ch smeoothing constant.
9 +» ON/OFF mode, address mode, and
external input mede can be selected.

« Usead to change the cutput module
{roller) speed.

GS:rnge 18 16 1 1 « The input axis speed is multiplied by 7.3
g set change ratio and then rransmit-

ted to the output axis.’

« Rotatlon of an aux. input axis is sub-

Differen- B8 8 1 tracted from a virtual main shaft,and |- 5
tial gear - the result is transmitted to the output iy

axis,
Roller 8 8 , Used when the final output execules 8.2

velocity control.

+ Used when the final output execuies 8.3
linear positioning. *

gl;tdp:l:a Rotary g |TCB'E g Total 8y 1 1 Used when the final output axis exe- .4
table cutes angular control. y

Ball screw

Used when the final output axis exe-
cutes control other than the above.
Position control is executed accord- 8.5
ing to set cam pattern data. )
Either reciprocating cam mode or
feed cam mode is available.

Cam
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6. DRIVE MODULE

A drive module is the driving source of virtual axes.
The following 2 kinds of drive modules are provided:
» Virtual serve motor ....... See Section 6.1.

» Synchronous encoder ....See Section 6.2.

" 6.1 Virtual Servo Motor

Used for driving a virtual axis by using a servo program or JOG operation.
The following explains the operations of virtual servo motor and parameters.

6.1.1 Operation

{1} Starting method

A virtual servo motor is started by using a servo program or JOG
operation.

(a) Started by using a servo program
A DSFRP instruction of a servo program is used to start a servo
program.
A starnt accept ﬂag (M2001 to M2008) of the started axis is turned
ON.
ACPU Programming Manual (Common instractions) gives details of
DSFRP instruction.

Sequence program Servo program  Mechanical system program
Virtual | [ Virtual servo moto_r|

0
<K100> ! [Virtual axis 1]

| .

! }—”——H—hasmpl mlm)-' ' siat [ ABS-1 i Con- ’
' [

1

request |[ ovic 1 10000 I tral

> Velocity 1000 > !
— — - ‘ _ [=1=
) 1

i) *1: Section 4.2 gives details of start accept flag,
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{b) Starting by JOG operation
Either individual start or simultaneous start can be executed in the
JOG operation,
1) Individual start

Start is executed by turning ON the forward JOG command/re-
verse JOG command’! for each axis.

Virtual axis 1 individual start program example Machanical system program

! ) ) - . | |_Virt1—1al servo motor | ]
' LY 1 .
” | % Ql?z/ Forward JOG '

Reverse JOG

i — G

1 L I |

{ ] |

2} Simultaneous start
Start is executed by setting the axis numbers and directions
(forward/reverse) of the axes of simultaneous start by using a
JOG simultaneous start axis setting register {D1015)"2 and by
turning ON the JOG simultaneous start command flag (M2015)"2.

Virtual axes 1 and 2 simultaneous start program example Mechanical system program

| { Virtual serve motor | _l

| ialsspom
]

}'_” , ‘ ‘JOG operation
_ - —

1} *1: Section 6.3.1 gives details of forward JOG command/reverse JOG command.

2) *2: Section 6.3.2 gives details of JOG simultaneous start register and Section 4.5.2 gives
details of JOG simultaneous start command flag.
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(2} Halfway stop
To stop a virtual servo motor halfway after start, use a sequence program
and turn ON a stop command/rapid stop command.
{External stop factors such as STOP, FLS, and RLS are not provided for
virtual servo motors.} -

{3) Control contents

(a) During positioning control, the backlash compensation amount "0" is
used for controlling a virtual servo motor.

(b} Since a virtual servo motor does not give feedback pulses, "deviation
counter value™ and "actual position data" are not stored.

{(c) Feed position data of a virtual servo motor is backed up, and it is
regenerated when mode is switched from real mode to virtual mode
after the power has been turned ON.

1) When an output module uses an absolute positioning system
{position detection unit/servo amplifier is used) continuous oper-
ation can be executed.

However, when a servo motor of an output module connected to
a virtual servo motor is-operated when the power is OFF, contin-
uous operation cannot be executed even though an absolute
positioning system is used. )
At this time, a virtual mode continuous operation disahie warning
signal "1 is turned ON.

Adjust the position of a virtual servo motor or output module's
servo motor to a position where synchronous operation is possi-
ble.

2) When an output module does not use an absolute positioning
system, switch mode from real mode to virtual mode and correct
feed position data by the position data change function.

{4} . Controi change
_Position data change and velocity change can be enabled for a virtual
servo motor.
These control changes are executed by using a DSFLP instruction.
ACPU Programming Manual (Common instructions} gives details of
DSFLP instruction.

1} *1: Section 6.3.1 gives details of virtual mode continuous operation disable warning signal.



- 6. DRIVE MODULE

6.1.2 Parameter list

Table 6.1 gives parameters for a virtual servo motor, and following items (1)

to (4) give explanations of each item in Table 6.1,

A373CPU (P21/R21) Maintenance Manual gives details of virtual servo motor

parameter setting.

Table 6.1 Parameter List

No. | Setting ltem Default Value Seiting Range
1 [Virtual axis number ] 108
2 |Stroke upper limit 2%'_ 1 pulse 2% t0 297 1 pulse
3 |Stroke lower limit 0 pulse -2 10 2% = 1 pulse
4 |In-position range 100 pulse 1 to 32767 pulse
5 |JOG velacity limit value 20000 pulse/s 1 to 1000000 pulse/s
6 |Parameter block ' 11 110 16

(1) Virtual axis number setting
Virtual axis numbers are set by using a servo program in the virtual mode
operation.
Set virtual servo motor axis numbers connected to a virtual main shaft or
virtual aux. input axis.

{2) Stroke upper/lower limit setting

(a) Stroke upper/lower limit settihg is used to set the upper and lower
limits of the range of virtual axis movement.

(b} A stroke limit range check Is executed when the following positioning
control is started or being started. ‘

Checked/

Start not checked

Remarks

-

Checked whether or not feed position data is within the stroke limit range
when positioning is started. If it is out of the range, an error {error code: 108)
occurs and positioning is not executed.

I an interpolation route exceeds the stroke limit range during arc interpolation
start, an error {error code: 207, 208} accurs and operation is decelerated and
stopped.

Positioning control | Checked

Checked whether or not feed position data is within the stroke limit range
when positioning is started. If it is out of the range, an error (error code: 108)
occurs and positioning is not executed.

Fixed-rate transmis-
sion -control Checked

Velocity switching Checked whether or not.feed position data is within the stroke limit range

control Checked when positioning is started. If it is out of the range, an error (error code: 106}
occurs and positioning is not executed,
Constant velacity » If position data exceeds the stroke limit range during starting, an error {error

Checked

control code: 207) oceurs and operation is decelerated and stopped.

+ Position data becomes "0 and operation continues until a stop com-

Not checked mand/rapid stop command is turned ON,

Velocity control

« Though positien data is within the stroke limit range, operation coentinues until
a JOG signal is turned OFF or a stop command/rapid stop command is turnad
ON.

JOG operation Not checked
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{3} Command in-position range
A command in-position value is a difference between a positioning ad-
dress (command position) and feed position data.
By setting a command in-position value, a command in-position signal is
turned ON when the difference between a command position and feed
position data becomes within the set range [{command position — feed
position data) £ {command in-position range)}.
A command in-position range check is executed always during position-
ing control.
{A command in-position range check is not executed during velocity
control and JOG operation.),

Positioning controf start Command in-position setting value

ON

c din- iti
ommand In-position OFF

Execution of command in-position check

Fig. 6.1 Command In-Position Range

(4) JOG velocity limit value and parameter block settings
The JOG velocity limit value and parameter block settings used for JOG
operation are as follows:

{a) JOG velocity limit value
This sets the maximum velocity of JOG operation of a virtual axis.-
If JOG velocity setting exceeds the JOG velocity limit value, the JOG
velocity limit value (set value} is used as the limit value.

(b} Parameter block setting
This sets the parameter block numbers used in JOG operation,
Among the parameter block data used in JOG. operation are the 4
items of acceleration time, deceleration time, rapid stop deceleration
time, and deceleration processing at STOP input are valid.

v JOG velocity limit value v JOG velocity [imit value

! :\— Set JOG velocity o £ ,.__\_.__. Set JOG velocity

'
1
1
1
1
1
1
1
1
1
1

t > 1

]
Actual accelera-
[ tion time

Set accelara-
._C:_ tion time

/T Actuzal deceleration time T Actual rapid stop time

b

I~ Set rapid stop time

:— Set deceleration time

Fig. 6.2 Relationship Between JOG Velocity Limit Value, Acceleration Time,
Deceleration Time, and Rapid Stop Time
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MELSEC-A

POINT

For JOG operation, the setting unit is fixed to pulses regardless of
parameter block interpolation limit unit setting.
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6.2 Synchronous

6.21 Operation

Input pulse from an external _I

An encoder used for driving a virtual axis by using an external input pulse.
The following explains the operations of synchronous encoder and parame-
ters.

(1) Operation start
The operation start timing of a synchronous encoder axis means the
fetching timing of the input pulse from an external synchronous encoder.
The fetching timing of the input pulse from an external synchronous
encoder can be set at the time of switching from real mode to virtual mode
and at the time of input_of an.external signal (TREN: synchronous
~ encoder input start signal) 2.

(a) To fetch mput puises when real mode is switched to wrtual mode:

1) Input pulses from an external synchronous encoder are fetched
when real mode Is switched to virtual mode.

ON
Real mode/virtual mode”’ _.E'_:__Iz

switching request flag (M2043) ON

. OFF
Real mode/virtual mode’

status flag (M2044) Real mode Virtual mode

| 7a31
synchronous encoder {27-1)

Synchronous encoder axis feed
position data {pulse}

. . 31
Operation start of synchronous encoder axis (-277

*3
ON/OFF mode and address mode. This operation can be used

2) This is the opération when the clutch control mode * is in the

with a synchronous encoder of increment type and absolute type.

3) Whether synchronous encoder operation is transmitted or not
transmitted to an output module depends on the state of con-
nected ciutch. '

¢ When clotch is ON........... Transmitted to an output module.
» When clutch is OFF.........Not transmitted to an output module.

POINT I

To switch real mode to virtual mode with the clutch set in the ON state,
use a smoothing clutch. -

When a direct clutch is used when real mode is switched to virtual mode
with the clutch set in the ON state, the output module axis makes
extreme acceleration. This may cause a servo error or give shocks 1o
mechanical equipment. ‘
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{(b) To fetch input pulses from a synchronous encoder by using an
externai signal;

1) Input pulses from an external synchronous encoder are fetched
when the clutch is set to the ON state.

ON

Real modefvirtual mode ™ ﬂ*
switching request flag (M2043) 8‘ ON
OFF

Real mode/virtual mode "' —" 3 '
status flag (M2044) Real mode 1 Virtual mode .

:

' . 1

Input pulse from external syn- _I !
chrenous encoder j
:

i

1

OFF
Clutech ON/OFF command device ——'—*

]
t
i
[} I I
External signal (TREN) OFF : !
: ;
: |
Synchronous encoder axis feed [ I
position data (pulse) H h Synchranous encoder
! i axis operation stop
Synchronous encoder axis operation start (281

2) This is the operation when the clutch control mode ° is in the
external input mode. The synchronous encoder operation corre-
sponds with clutch operation.

{2} Operation completion

(a) The synchronous encoder axis operation is completed when a virtual
mode to real mode switching request (M2043 ON to OFF) is executed
and mode is switched to real mode.

(b} Follow the procedure below to complete the synchronous encoder
operation.

1} Stop the output module.
Stop external synchronous encoders.
[ Set connecting clutches to the OFF state.

2} Switch virtual mode to real mode.

{c) When virtual mode is switched to real modé when a connecting
output module is operating and the synchronous encoder axis is
operating, the output module makes an immediate stop. This may
cause a servo error or give shocks to mechanical equipment.

1) *1: Section 4.2 gives details of real mode/virtual mode swilching request flag and real
mode/virtual mode switching status flag.

2) Section 9 gives details of switching between real mode and virtual mode.
3) *2: A synchronous encoder input start signal is input to the TREN terminal of the A336PX,

4) *3: Section 7.2.1 gives details of control mode of clutch.
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{3) Stopping method
To stop a synchronous encoder after start, stop an external synchronous
encoder. {External inputs such as FLS, RLS, and STOP, as well as
sequence program stop command and rapid stop command are not
provided for synchronous encoder.)

{4} Control contents

(a} Since a synchronous encoder does not give feedback pulses, "devi-
ation counter value" and "actual position data” are not stored.

{b} Position data of a synchronous encoder is backed up, and it is
regenerated when mode is switched from real mode to virtual mode
after the power has been turned ON,

1) When an output module uses an absolute positioning system
{position detection unit/servo amplifier is used), continuous oper-
ation can be executed.

However, when a servo motor of an output module connected to
a synchronous encoder is operated when the power is OFF,
continuous operation cannot be executed even though an abso-
lute positioning system is used.

At this time, a virtual mode continuous operation dlsab[e warning
signal "is turned ON. Adjust the position of an output module’s
servo motor (o a position where synchronous operation is possi-
ble.

2) When an ouiput module does not use -an absolute positioning
system, switch mode from real mode to virtual mode and correct
feed position data by the position data change function.

{5) Control change _
Position data change and velocity change are enabled for a virtual servo
motor.
These control changes are executed by using a DSFLP instruction.
ACPU Programming Manual (Common instructions) gives details of
DSFLP instruction.
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POINT l

When the OS makes stop processing with only one axis during synchro-
nous operation using drive modules (virtual servo motors/synchronous
encoders) in virtual mode, there is sometimes a problem in the control
of the whole system. To avoid this, error processing is executed when
an external upper limit switch (FLS) or lower limit switch {RLS) signal
is turned OFF or a STOP input is turned ON. However, stop processing
for corresponding output module axis is not executed. (Corresponding
output medule continues operation.)

MELSEC-A

« Error processing: Error detection signal {Xn7) is ON.
Error code is stored to a high error code storage
area.
The FLS, RLS, and STOP input states can be checked by the input
signals {XnA, XnB, XnC} of the output module. Use a sequence pro-
gram to continue/stop the operation of the output module/system by the
above external signals.

» Stop processing: Output module stop....... Clutch OFF,
System stop...... drive module stop

[Program example}

XA i rtmmcammm——mmmm——mm———————

{ Output module/syslem operation stop processing program ---—

B ey

| Output module/system operation stop processing program .---—

AnC e ——— ey
] |-—-—-----—« Oulput madule/system oparation stop processing program .——
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6.2.2 Parameter list

Table 6.2 gives the symchronous encoder parameter for a virtual servo motor,
and following item (1) gives an explanation of Table 6.2. _ .
A373CPU (P21/R21) Maintenance Manual gives details of virtual servo motor
parameter setting. '

Table 6.2 Synchronous Encoder Parameter List

No. Setting ltem Default Value Setting Range
1 Encoder number O ' 1t03

(1) Encoder number
(a) Encoder number

1} Set the synchronous encoder number connected to the servo

input unit.
Setve input unit connecling position Encoder number
' Pi _ ' 1
P2 2
P3 3

6-11
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6.3 Common Devices (I/O, data register)

6.3.1

70

* Input (XEO to XE2, XF8 to XFA, X100 to X17F)
An input is data to be set in the PCPU. These can be used to check the
control status of each axis with a sequence program and to instruct the next

positioning.

- Output {YEO to YE2, Y100 to Y17F)

The following explains the I/Os and data registers used with drive modules.

Drive ‘module uses X/YEQ to X/YE2, XF8 to XFA, and X/Y100 to X/Y17F of
A373CPU’'s I/O points.

These are used to set an output with a sequence program and output
positioning commands to the PCPU.

Table 6.3 1/O List

Device

Synchronous
Encoder

Virtual Serve Motor

P1

P2

P3

Axis

Axis | Axis | Axis | Axis
2 3 4 5

Axis
6

Axis

Axis

Signal

Yirtual
Servo Motor

Synchronous
Encoder

XEOQ

XE1

XE2

Error detection

XF8

XF9

XFA

XFo

XF1 | XF2 | XE3 | xFa

XFs

XF6

XF7

'Virtual mode continuous

operation disabie warning

o]

o

Input

X100

X110 | X120 | X130 | X140

X150

X180

X170

'Positioning start completed

X101

X111 § X121 | X131 | X141

X161

X181

X171

Positioning completed

X102

X112 | X122 | X132 | X142

X152

X162

X172

Unusable

1 X103

X113 | X123 | X133 | X143

X153

X163

X173

In-position

X104

X114 | X124 | X134 | X144

X154

X164

X174

Velocity controlling

X108

X116 | X125 | X135 | X145

X155

X165

X175

X106

X116 | X126 | X136 | X146

X156

X166

X176

Unusable

X107

X117 | X127 | X187 | X147

X157

X167

X177

Error detaection

X108
to
X10F

X118 | X128
to to
X11F | X12F

X138
to
X13F

X148
to
X14F

X158
to
X15F

X168
to
X16F

X178
to
X17F

Unusable

YEO

YEOQ

YE2

Error reset

Output

Y100

Y110 | Y120 | Y130 | Y140

Y150

Y160

Y170

Stop command

Y101

Y111 [ Y121 | Y131 | Y141

Y151

Y161

Y171

Rapid stop command

Y102

Y112 | Y122 | Y132 | Y142

Y152

Y162

Yi72

Forward JOG operation

Y103

Y113 | Y123 | Y133 | Y143

Y153

Y163

Y173

Reverse JOG operation

Y104

Y114 | Y124 | Y134 | Y144

Y154

Y164

Y174

End signal OFF command

Y105

Y115 [ Y125 | Y135 | Y145

Y155

Y165

Y175

Y106

Y116 | Y126 | Y136 | Y146

Y156

Y166

Y176

Unusable

Y107

Y117 | Y127 | Y137 | Y147

Y157

Y167

Y177

Error reset

Y108

Y118 | Y128 | Y138 | Y148

Y168

Y168

Y178

Unusable

Y109

Y119 | Y129 | Y139 | 149

¥159

Y169

Y179

STOP input valid/invalid

Y10A
to

Y10F

Y11A [ Y12A
to to
Y11F | Y12F

Y13A | Y14A
to to
Y13F | Y14F

Y15A
to
Y15F

Y18A
to
Yi6F

Y17A
to

Y17F

Unusable

O:Used —: Not used
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(1) Error detection signal (XEO, XE1, XE2, X1n7)""

(a) An error detection signal is turned ON when a high error or low error
in a drive-module or in an output module connected to a drive module
is found. o
Existence of an error can be identified by the ON/OFF of an error
detection signal.

(b} When an error detection signal is turned ON, corresponding error
code is stored to the error code storage area.

1) Low error code 2 .... Stored to low error code storage area. °

2) High error code? .... Stored to high error code storage area. >

Source (drive module/output module) of a detected error can be
identified by error code information or by the ON/OFF of an error
detection signal of an output moduie.

(c) When an error reset command (Y'in?)'1 is turned ON when a drive
module or an output module connected to the drive module is in the
normal state, the error detection signal is turned QFF.

(2) Virtual mode continuous operatian disable warning signal {(XF0 to XFA)

(a) This signal is turned ON when there is a discrepancy between the
position data fetched when the power is ON and the position data
memorized when the power is OFF such as when the output module’s
servo motor s operated when the power is OFF.

This signal is used to check feasibility of continuous operation in
virtual mode when the power is ON or the A373CPU is reset.

(b) This is checked only when a synchronous encoder is connected to
an absolute positioning serveo input unit (A336EX).

1) “1: "n" of X/¥Y1n7 represents the numerical value (0 to 7} that corresponds 1o the virtual axis
number. :

n 0 1 2 3 4
Virtual axis No. 1 2 3 4 5 3] 7 8

2) *: Section 10.3 gives details of low/high error code of drive module.
Section 10.5 gives details of low/high error code of cutput module.

3) *4: Section 6.3.2 gives details of low error code storage area and high error code storage
" area.

6-13
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(8) Positioning start-completed signal {(X1n0) !

(a) This signal is turned ON when the position control start is completed
with the axis designated by a DSFRP instruction of a sequence
program,

This is not turned ON during JOG operation or when started by
velocity control.
This is used to read M codes when positioning is started.

(b) A positioning start-completed signal is turned OFF at the leading
edge (OFF to ON) of a completion signal OFF command (Y1n4)™1 or
when positioning is completed. .

1} When a completion signal OFF command (Y1n4) is turned ON (OFF t6 ON}) I
/ . N\, Dwell time
V T e
g f T ull}
i i
DSFRP instruction N 1
Start accept (M200n) OFF*n: ON | S
Positioning start completed OFF
{X1no) N, ON
Completion signal OFF - QOFF
command (Yind)
2) Wh ositioning i leted
) en positioning is complete | Dwell time
Positioning
v f /completed
- .
t f . t
. - !
DSFRP instructl ' :
SFRP instruction ) on :
Start accept (M200n)'2 QFF i ON' P—
Positioning start completed .OFF t_
{(X1n0)

Fig. 6.3 Positioning Stari-Completed Signal ON/OFF Timing

1) *1 :"n" of X1n0/¥1n4 represents the numerical value {0 to 7) that corresponds to the virtual
axis number. :
n o 1 2 3 4 5 6
Virtual axis Ne. 1 2 3 4 5 6 7 8

2) *2 :*n" of M200n represents the virtual axis numbers 1 to 8,
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(4) Positioning-completed signal {(X1n1) R

(a) This signal is turned ON when the position control start is completed
with the axis designated by a DSFRP instruction of a sequence
program.

This is not turned ON during JOG operation, when started by velogity
control or when stopped halfway.

This is not turned ON when operation is stopped halfway durlng
positioning.

This is used 1o read M codes when positioning is completed.

{b} ‘A positioning-completed signal is turned OFF at the leading edge
{OFF to ON) of a completion signal OFF command (Y1n4)"? or when
operation start is completed.

1) When a completion signal OFF command (Y1nr4) is turned ON {OFF to ON) |

] Dwell ﬁme.
v / N\~ / t
DSFRP instruction ON
Start + (M2oony2 221
art accept ( n} : ON

'| Positioning start OFF
completed (X1n1) ON
Completion signal OFF

OFF command (Y1in4)

2) When next positioning control operation start is compieted ]

Positioning completed

. Dwell time Positioning start
v T /—\ l——/
! - 1

DSFRP instruction ij
Start accept (M200n) 2 QfF

Positioning start
completed (X1n1)

Fig. 6.4 Positioning Start-Completed Sighal ON/OFF Timing

=]

ON

1) *1 :"n" of X1n1/Y1n4 represents the numerical value {0 to 7) that corresponds to the virtual
axis number.

n 0 1 2 3 4 5 6
Virtual axis No. 1 2 3 4 5 6 7

2) *2 :*n* of M200n represents the virtual axis numbers 1 to 8.
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(5) Command in-position signal (X1n3) "'

(a) This signal is turned ON when the absolute value of the difference
between a command position and feed position data has become
smaller than the "command in-position range” set with the parame-
ters for a virtual servo motor (Section 6.1.2). This signal is turned
OFF in the following cases:

1) F’ositioning control start
2) Velocity control
3} JOG operation

(b) A command in-position check is executed always during positioning
control.
This check Is not executed during velocity control.

Command in-position setting range
Positioning Ve[gcny
V| control control
start start \

Command in-position
(X1n3) OFF

Execution of command in-position check '

Fig 6.5 Command In-Position Signal ON/OFF Timing

(6) Velocity controliing signal (X1n4) '

(a) This signal is turned ON during velocity control and can be used for
judging whether velocity control or positioning contral is being exe-
cuted.

After turned ON during velocity control, this signal is turned OFF
when the next positioning control is started.

(b) This signal is turned OFF when the power is turned ON or during
positioning control.

Veloclty contro : [ Positioning control |
Pos:tlunmg
Velocity control start / \, start
(ioN :
Velocity controliing signal QFF q——
(X1n4)

Fig 6.6 Velocity Controlling Signal ON/OFF Timing

1} *1 :*n" of X1n3/Y1n4 represents the numerical value (0 to 7} that corresponds to the virtual

axis number.
n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 5] 7 8

6-16
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(7) Error reset command (YEO, YE1, YE2, Y1n7) |

{(a) An error reset command is used to clear the low error code storage
area and the high error code storage area for a drive module of the
axis with which a servo error is found and to reset a servo error
detection signal.

{b) Table 6.4 gives the correspondence between the error reset signals
and error detection signals.

Table 6.4 Error Detection Signals and Error Reset Signals List

Drive Module E"°'s]ij;::f“°n Error Reset Signal

P1 XEO YEO

Synchronous encoder P2 . XE1 YE1
P3 XE2 YE2

Virtual axis 1 X107 Y107

Virtual axis 2 Xi17 Y117

Virtual axis 3 X127 Yi27

Virtual servo motor Virtual axis 4 Xiar Y137
Virtual axis 5 X147 Y147

Virtual axis 6 X157 Y157

Virtual axis 7 X187 Y167

Virtual axis 8 X177 - Y177

(¢} When an error reset command is turned ON, the following processing
is executed.

1) When a drive module and an output module are normal, the low
error code storage area and the high error code storage area are
cleared, and a servo error detection signal is reset.

2) When errors of a drive module and output module have not been
reset, corresponding error codes are again stored to the low error
code storage area and high error code storage area:

At this time, an error detection signal (XEOQ to XEZ, X1n7)
remains ON.

POINT

Do not turn ON an error reset command (YEO to YE2, Y1in7} by using
a PLS instruction.

If it is turned ON by using a PLS instruction, error reset sometimes
cannot be executed. ‘

1} *1 :*n” of X1n7/Y1n7 represents the numerical value {0 1o 7) that corresponds to the virtual

axis number.
n 0 1 2 3 4 5 6 7
Virtual axis No. 1 2 3 4 5 6 7 8

6~17
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(8) Stop command (Y1n0)

{(a) This external signal is used to stop a starting axis and is valid when
it is switched from OFF to ON. (An axis for which a stop command
has been ON cannot be started.)

ON
Stop :
command OFF
Y1ino \ Stop command for a
designated axis
v Control when a
stop command
Set velogity [-----mmgpm————e————— Ao . is OFF

Deceleration processing

Fig. 6.7 Stop Processing by a Stop Command

{b} This command can be used also as a stop command during velocity
command execution.

(c) Table 6.5 gives the contents of stop processing when a stop com-
mand is turned ON. :

Table 6.5 Stop Processing Contents when a Stop Command is Turned ON

Processing when a stop command is ON

Executing control During deceleration stop pro-

During control execution cessing

Positioning control
Velocity control

Operation decelerates and stops
in a decejeration time set with a
parameter blocK or servo pro-
gram.

Stop command is ignored and de-
celeration stop processing is con-
tinued.

JOG operation

1) *1 :"n" of X1n0 represents the numerical value (0 to 7) that corresponds to the virtuat axis
number. '

n

Virtual axis No.

6-18
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(9} Rapid stop command (Yin1)

(a} This externalsignal is used to rapidly stop a starting axis and is valid
when it is switched from OFF to ON. (An axis for which a rapid stop
command has been ON cannoct be started.)

ON
Rapid stop
command OFF .
Yini Rapld_ stop comr_nand for
: a designated axis
Controt when a
. rapid stop
Set velocity t----

""""""""" =~ gommand is OFF

[\
/

Deceleration processing

Fig. 6.8 Rapid Stop Processing by a Rapid Stop Command

{b) Table 6.6 gives the contents of stop processing when a rapid stop
command is turned ON

Table 6.6 Stop Processing Contents when a Rapid Stop Command is
Turned ON

Processing when a rapid stop command is ON

During deceleration step pro-

Executing control

During control execution

cessing

_Paositioning control

Velocity control

JOG operation

Operation decelerates-and stops '
in a rapid stop deceleration time
set with a parameter block or
servo program.

Deceleration processing is
stopped and rapid stop process-
ing is executed,

1) *1 :*n" of X1n1 represents the numerical value (0 to 7) that corresponds to the virtual axis

number.

n

Virtual axis No.

6-19
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(10) Forward JOG start command (Y1n2) 1/reverse JOG start command
(Y1n3)"

{a) When Y1n2 is turned ON by a sequence program, JOG operation is
executed in an address-increasing direction.
When Y1n2 is turned OFF, deceleration stop is executed in a decel-
eration time set with a parameter block.

(b) When Y1n3 is turned ON by a sequence program, JOG operation is
executed in an address-decreasing direction.
When Y1n3 is turned OFF, deceleration stop is executed in a decei-
eration time set with a parameter block.

.POINT l

Provide an interlock by a sequence program so a forward JOG start
(Y1n2) and a reverse JOG start (Y1n3) are not turned ON simulta-
neously.

(11) Completion signal OFF command (Y1n4) '

{a} This command is used to turn OFF a positioning start-completed
signal (X1n0}'! and a positioning-completed signal (X1n1)'1 by a

sequence program.
Dwell time Dwell time \< S SSS
- - t

' ON

Positioning start OFF |
completed (X1n0)

Paositioning completed OFF ﬂ
{(X1n1) ' YoN :
Completion signal OFF

OFF command (Y1n4)

-

b

POINT |

Do not turn ON a completion signal OFF command by using a PLS
instruction.

If it is turned ON by using a PLS instruction, positioning start-completed
signal (X1n0) and positioning-completed signal (X1n1) cannot be
turned OFF.
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{12) External STOP input invalidate command (Y1n9) "
This command is used for valid/invalid setting of an external STOP input.

1) ON: External STOP input is set to invalid. An axis for which a
STOP input is turned ON can be started.

2) OFF: External STOP input is set to valid. An axis for which a
STOP input is turned ON cannot be started.

POINT |

To stop an axis by an external STOP input after it is started by turning
ON Y1n9, turn the STOP input from OFF to CN (from ON to OFF to ON
when the STOP input is ON when started).

1} *1 :™n" of X1n0. X1n1, Yn13, Y1n4, and Y1n9 represents the numerical value {0 to 7) that
corresponds to the virtual axis number. '

n 0 1 2 3 4 5 6
Virtual axis No. 1 2 3 4
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6.3.2 Dataregisters

For drive modules, data registers D700 to D759 and D960 to D1007 of an
A373CPU are used. '

Table 6.7 Data Registers List

Device

B po 3 Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis Data Register

Virtual
Servo Motor
Encoder

Synchronous

Feed position data

D702 | D708 | D714 | D720 | D726 | D732 | D738 | D744 |Low error code
D703 | D709 | D715 | D721 | D727 | D733 | D738 | D745 |High error code

Execution program
number

. D705 | D711 | D717 | D723 | D729 | D735 | D741 | D747 (M code
D748 | D752 | D756 - — — — — — — —
D749 | D753 | D757 —_ — —_ — — — — —
D750 | D754 | D758 _ —_ —_ — —_ — — — | Low error-code-
D751 | D755 | D758 | — — | — — — —_ — — |High error code

Position data

Puosition data change

A - - Veloclty change 0 -

JOG valocity setting

'Manual pulse gener-
ator shaft setting

' JOG operation simuf-
J— — — Di015 taneous start shaft o
setting

Manual pulse gener-
— — — |D1016|D1017 D018 |D1019 (D1020 |D1021 |D1022 [D1023 |ator 1 pulse input
magnification setting

D1012 (D1013 | D014} — — — —_ - —_ — —_

O :used — :unused
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(1) Feed position data storage register .... Data from PCPU to SCPU

{a} The target addresses output to virtual servo motors are stored to
these registers according to the positioning addresses and move-
ment amount designated by a servo program.

{b) A stroke range check is executed by using this feed position data.
(c) Ring addresses of ~2*! pulse to (2%'-1) pulse are used.

{d} Data in the feed position data‘storage registers is backed up when
the power is turned OFF or the A373CPU is reset.

{2} Low error code storage register ..... Data from PCPU to SCPU

(a) When a low error is generated in a virtual servo motor, synchronous
encoder, or output module, corresponding error code {Section 10.3)
is stored.

When another low error is generated after an error code is stored, a
new error code is written over the old one.

(b) Use an error reset command ' for a drive module to clear a low error
code which was generated in a virtual serve motor or synchrenous
encoder. .

Use an error reset command 2 for an output module to clear a low
error code which was generated in an output medule.

(3} High error code storage register ..... Data from FCPU to SCPU

{a) When a high error is generated in a virtual servo motor, synchronous
encoder, or output module, corresponding error code (Section 10.3)
is stored.

When another high error is generated after an error code is stored,
a new error code Is written over the old one.

{b) Use an errorreset command ! for a drive module to clear a high error
code which was generated in a virtual servo motor or synchronous
encoder.

Use an error reset command*? for an output module to clear a high
error code which was generated in an output module.
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(4) Execution servo program number storage register
..... Data from PCPU to SCPU

{a) A program No. being started is stored when a DSFRP instruction is
executed.

(b) The following values are stored in cases other than a DSFRP instruc-
tion execution.

1)} JOG operation ..... FFFFH
2) When power supply is turned ON ..... FFOOH
3} When real mode is switched to virtual mode ..... FFOOH

1) *1 :Section 6.3.1 gives details of error reset command of drive module.

2) "2 :Section 8.6.1 gives details of error reset command of output module.

(5) M code storage register ..... Data from PCPU to SCPU

(a) The M codes set in an execution servo program are stored when
positioning is started.
If no M code has been set in a servo program, "0" is stored.

{b) This register state does not change in cases other than the position-
ing start by a servo program.

(c} When a PC READY (M2000) is turned ON or when real mode is
swifched to virtual mode, "0" is stored.

{6) Position data storage register ..... Data from PCPU to SCPU

{a) Position data of a synchronous encoder of a virtual drive module is
stored.

(b) Ring addresses of ~2147483648 (- —2%1) pulse to 2147483647 (231-1)
pulse are used.

(c} Data in the position data storage registers is backed up when the
power is turned OFF or the A373CPU is reset,.

(7) Position data change register ..... Data from SCPU to PCPU

{a) Feed position data after change when such change is made when an
axis is at a stop is stored to these registers.

(b} Settmg range for the position data change register is —2147483648
(- 28 ) pulse to 2147483647 (2 —1} pulse.

{c} When a positioning control change instruction (DSFLP)' is exe-
cuted, data set to the position data change register becomes feed
position data.
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{8} Velocity change register ..... Data from SCPU to PCPU

{a) Velocity after change when such change is made when an axis is
starting is stored to these registers.

(b) Setting range for the velocity change register is 1 to 1000000
pulse/s.

(c) When a positioning control change instruction (DSFLP)'1 is exe-
cuted, data set to the velocity change register becomes positioning
velocity.

1} *1 : ACPU Programming Manual (Common instructions) gives details of positioning control
change instruction.

(9) JOG velocity setting register ..... Data from SCPU to PCPU
(a) JOG velocity at JOG operation is stored to these registers.
{b) Setting range for the JOG velocity is 1 to 1000000 puise/s.

(c) When a JOG start signal is switched from OFF to ON, JOG velocity
becomes JOG velocity stored in the JOG velocity setting register.
JOG velocity cannct be changed by changing data during JOG
operation. .

{10) Manual pulse generator setting register ..... Data from SCPU to PCPU

(a) These are the registers to store axis numbers to be controlled by the
P1 to P3 manual pulse generators.

{11) JOG operation simultaneous start axis setting register
..... Data from SCPU to PCPU - '

{a) This is a register to set the axis number by which simultaneous start
of the JOG operation is executed and directed.

bi5 b14 bi3 bi2 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bt bO
D1015 Axisalnxis‘r|M=6[MI=5[M5‘IM:3IAxiaZleisl Axisa|Axis7|m-5|m;s|m:41m=a|Axis2|Axis'1

Reverse JOG start axis Forward JOG start axis

* Set the JOG operation simultaneous
start axis to 1/0.

1: Simultaneous start execution

0: Simultaneous start non-execution
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{12) Manual pulse generator 1 pulse input magnification setting register
..... Data from SCPU to PCPU

(a) These are the registers to set the magniﬁcétion {1 to 100) per pulse
of the input number of pulses from the manual pulse generator during
manual pulse generator operations.
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7. TRANSMISSION MODULE

The following 4 kinds of transmission moduies are provided:

+Gear ..., Section 7.1
“Clutch ............... Section 7.2
+ Velocity change gear .. Section 7.3
» Differential gear ...... Section 7.4

7.1 Gear
The following explains the operations of gear and parameters.
7.1.1 Operation

The following explains the operation of the gear.

(1) Thetravel distance (the number of pulses} of a drive module (virtual servo
motor and synchronous encoder) is multiplied by the gear ratio set in the
parameter. The gear transfers the number of pulses required resulting
from this calculation to the output axis.

[Number of pulses on the output axis] = _
[Number of pulses on the input axis] x [Gear ratio] (Unit: puise)

(2) The rotating direction of an output axis is set in the gear parameter,

Input axis

/ ! Gear |
{‘EA/'- (gear ratio) |

Drive module

Qutput module

1) Section 7.1.2 gives details of the gear parameter.
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7.1.2 Parameter

The gear parameter is shown in Table 7.1, Each item of Table 7.1 is explained
in (1) and (2). :

Table 7.1 Parameter List

No. Setting ltem Default Value Setting Range
., Number of gear teath on the input axis (G1} 1 1 to 65535
1 Gear ratio -
Number of gear teeth on the output axis (Go} i 1 to 65535
2 [Output axis rotating dirsction (Gs) Forward Forward
reverse

(1) Gear ratio

{a) This is the number of pulses that is transferred to an output axis
under 1 pulse from the drive module.

{b) The gear ratio is determined by the number of gear teeth on the input
axis (Gt} and the number of gear teeth on the output axis (Go).

Number of gear teeth on the output axis {Go)

Gear ratio =

Number of gear teeth on the input axis {Gr)

{2) Output axis rotating direction

' {a) This is the rotating direction of the output axis for the rotating
direction of the input axis.

(b} The rotating directions of the output axis are forward and reverse,

1} Forward
When the input axis turns in the address increase direction, the
- output axis also turns in the address increase direction.

e m— e ——— . Gear
P 1 ' ﬂ
E Drive module —=—mt
R Y
Input axis

Turns in the address

increase direction. Qutput axis

Turns in the address
increase direction.

2) Reverse ‘
When the input axis turns in the address increase direction, the
output axis turns in the address decrease direction.

pummmm oo 1 Gear

Input axis
Turns in the address
increase diraction.

Output axis
Turns in the address
decrease direction.
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7.2 Clutch

These are two types of clutches: smoothing clutch and direct cluich. Both the
smoothing clutch and the direct clutch operate in the same way. With the
smoothing clutch, the velocity adjustment processing is executed. With the
direct clutch, it is not executed in this way.

{1) Smoothing clutch and direct clutch

{a) Smoothing clutch
When the clutch is turned ON/OFF, velocity adjustment processing
(smoothing processing) by the smoothing constant set in the clutch
parameter is executed, and pulse is output to the output axis.

(b} Direct clutch .
When a clutch is turned ON/OFF, velocity adjustment processing is
not executed, and pulse is output to the output axis.

v

4

i
Input to clutch :
|

I
| ™~ Clutch ON

v Acceieration by the

. smoeothing processing
Qutput to the output axis !

by the smoothing clutch :2

™ Clutch OFF

Deceleration by the
smoothing processing

.

A B

Cutput to the output
axis by the direct clutch

Fig. 7.1 ‘Output to the Qutput Axis with the Smoothing and Direct Clutches

1) Clutch ON/OFF state

- Cluteh ON state---------- Pulse input to the clutch is output to the output axis.
- Clutch OFF statg e Pulse input to the clutch Is not output to the output axis.

[=i=] :
= Input to the clutch (input axis)
I~ gg - | e Clutsh '
. 1
L i _
Qutput axis

2) * oo t :Smoothing constant

%X 100=863%
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7.2.1  Operation

The following 3 kinds of clutch operation modes are provided:
+ ON/OFF maode

+ Address mode

+ External input mode

The clutch modes are explained below.
(1} ON/OFF mode

(a) ON/OFF mode is used to turn ON/OFF a clutch by turning ON/OFF
the clutch ON/OFF command device.

1) The clutch goes into the ON state when the clutch ON/OFF
command device turns ON.

. 2) The clutch goes into the OFF state when the clutch ON/OFF
command device turns OFF,

{b) In ON/OFF mode, afterthe clutch ON/OF¥ command device is turned
ON/OFF, the clutch goes into the ON/OFF state in max. 28.8 msec.
If precision is needed, use the address mode.

{c) The ciutch ON/OFF state can be checked by using the clutch status

device.
Clutch state Clutch status device
ON ON
OFF . OFF

(d) The clutch status device is turned ON/OFF during the END process-
ing of the scan in which the clutch state changed to ON/OFF.
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END processing
Sequence program operation
ENG/O, END O " END 0 END 0
1 i — 1 ] =
| |
ON | |
1 |
Clutch onorr OFF 4 i
command device : | : | :
| |
| ] ON ' | |
] ¥ |
Clutch status device OFF : : i : \.__i__
' 1 | i | 1
Max. I Max. i o Max, ! ,
28.8 msec l' : 28.8 msec 1 ] 2B.8msec; |
| i S
| [ I
1 I
1 i
] i
. ] 1
Position data of input axis " Operation is contin- :
uved from the posi- L

{ Operation is continued
! from the position data

E -
Clutch OFF statug when clutch is OFF.

: tion data when
i clutchis OFF,
Position data of output axis :/

Clutch ON status

I
I
I
I
]
] N
i
[
[
[
]
I

Fig. 7.2 Operation Timing in ON/OFF Mode

(2) Address mode

{a) Address mode is used to turn ON/OFF a clutch by the clutch ON/OFF
command device and the position data of virtual axis. (When the
mode setting device value is 1.) '

1) When the position data value is the designated clutch ON address
when a clutch ON/OFF command is ON, the clutch changes to
ON.

2) When the position daia value is the designated clutch OFF ad-
dress when a clutch ON/JOFF command is OFF, the clutch
changes to OFF. '

(k) Turn QN/OFF the clutch ON/OFF command device so that a ciutch
ON/OFF address can be accepted before the position data of a
virtual axis is a clutch ON/OFF address. In address mode, after the .
clutch ON/OFF command device is turned ON/OFF, the clutch
ON/QOFF address can be accepted in max. 28.8 msec.

1} When the clutch ON/OFF device is OFF, the clutch does not go
ON even if the position data value is the clutch ON address.

2) When the clutch ON/OFF device is ON, the clutch does not go
OFF even if the position data value is the clutch OFF address.
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(¢} The clutch ON/OFF state can be checked by using fhe clutch status

device.

" Clutch state
ON
OFF

Clutch siatus device
~ ON
OFF

{d) The clutch status device is turned ON/OFF during the END process-

ing of the scan in which the clutch state changed to ON/OFFE. (The
clutch status device does not turn ON/OFF when the ciutch ON/OFF

command deviceé turns ON/OFF.)

Sequence program operation
END processing

END/6  END O END 0© END o
ON/OFF mode , i Address mode E
Mode setting device value 0 X ; i
ON i OFF !
Clutch ON/OFF OFF r\om i | o :
command device Min. 28.8 msec : IMin., 28.8 msec ; E
is required. : iis required. E i
! : 1 > :
i ON i

Clutch status device OFF

Position data of
drive module

Operation is continued

Clutch OFF address

from the position data
when clutch is OFF.

Positien data of
output axis

Clutch OFF status Clutch ON status

Clutech OFF status

Fig. 7.3 Operation Timing in Address Mode

POINTS

setting.

always valid.

{1) When the mode setting device is set to a value other than 0 and 1,
an error occurs, and operation is controlled according to the last

(2) The value of the clutch ON/OFF address setting device is fetched
by the END processing of a sequence program.

{3) Change of the control mode (mode setting device value: 0 < 1} is
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(3) External input mode
(a) External input mode is used to turn ON/OFF a clutch by the clutch

(b)

{c)

(d)

ON/OFF command bit device and an external input (synchronous
TREN signal: encoder start signal).

The input pulse from the synchronous encoder is counted by the
leading edge of an external input.

Therefore, the clutch responds at a high speed and is highly precise.

1) After'the clutch ON/OFF command bit device turns ON, the clutch
is put into ON state by the leading edge {OFF - ON) of an external
input. : :

2) When the clutch ON/OFF command bit device turns QFF, the
clutch goes into the OFF state in max. 28.8 msec.

Turn ON the clutch ON/OFF command device so that an external
input can be accepted before the external input (TREN signal) is
turned ON. In external input mode, after the clutch ON/OFF com-
mand device is turned ON, the external input can be accepted in
max. 28.8 msec.

- 1) When the clutch ON/OFF device is OFF, the clutch does not go

ON even if the position data value is the clutch ON address.

2) When an external input is ON, the cluich does not go ON even if
the clutch ON/OFF device goes ON.

3) Even if an external input turns OFF after the clutch goes ON, the
clutch remains ON,

The clutch status device is turned ON/OFF during the END process-
ing of the scan in which the clutch state changed to ON/OFF by the
clutch ON/OFF command device.

Clutch ON/OFF
command device

ON ON
OFF OFF

Clutch status device

The position data of an input axis (virtual axis) is changed only when
the clutch is ON. '
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Input pulse from

synchronous encoder

Clutch ON/OFF
command device

Clutch status device

External input
{TREN signal)

Clutch status device

Position data of
output axis

A" -

Sequence program operation
| /END./0— ENDprocessngND o  END 0

OFF N I~
OFF LN 1

oN |

OFF i1

Min. 28.8 msec

is required. Max. 28.8 msec ‘[

1
]
1
]
]
1
'
1
1
1
1
1
I
1
r
]
I
t
'
]
1
)
)
.

Operation is continued
from the position data
when clutch is OFF.

Clutch OFF status

Clutch ON status

Clutch OFF status

Fig. 7.4 Operation Timing in External Input Mode

{(e) External input mode can be used only for an axis which has an

0

increment type synchronous encoder {A336PX) set as its drive mod-
ule. When a drive module is an absolute type synchronous encoder
(A336EX), external input mode cannot be used.

Synchronous encoder, external input and external input mode clutch
can be set in one to one combination. The relationship between the
synchronous encoder and the external input is shown in the table
below.

Synchronous Encoder E;:;Er:‘a;ig’:;;
Pi TREN 1
p2 TREN 2
P3 . TREN 3
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{g) When a clutch connected to an encoder is used in external input
mode, set all clutches connected to the same encoder No. for
external input mode.

However, the type of the clutch status storage device, direct clutch
and smoothing cluich may be different.

Example 1 When a synchronous encoder is connected to a drive axis

When the clutch which'is set for external input mode is used,
set all clutches. connected to the encoder for external input
mode.

Synchronous encoder

A A 0
el |
!-— % % % _!‘ﬁ Set these for external |

i - __ -

] input mode of the [

same sett]
- L samesetting _ _

Example 2 When the same synchronous encoder is connected to an .
auxiliary input axis

Set all clutches connected to the same encoder No. for exter-
nal input mode.

il

B 41 4
\isrnaesrs

=%
T

:_Set these for external input —i
mode of the same satting.

Synchronous encoder No.1 Synchrenous encoder No.1
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Example 3| When the same synchronous encoder is connected to a drive
axis and an auxiliary input axis

Set all connected clutches for external input mode. (See ex-
amples 1 and 2.)

Synchronous encoder No.1
@ i : Gi i
S B
EE S

Set these for external input -
| mode of the same setting. [ L —
b J

Synchronous encoder No.1
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7.2.2 Parameter

The clutch parameter is shown in Table 7.2. Each item of Table 7.2 Is
explained in (1) to (6). ‘

Tahle 7.2 Parameter List

No, Setting Item Default Value Setling Range Set Enable/Disabie
| ON/OFF mode External Direct Smaoothing
1 [Control mode ON/OFF mode { ON/OFF mode Addross moda Ysnare input mode olutch clutch
2 |Mode setting device —_ — Word device —_ o] o}
Clutch ON/OFF command . .
3 device — Bit davice O o]
4 Qlutch O_N address set-
fing device — — Word device —_ O 0
5 Clutch OFF address
setting device
Clutch status storage : .
6 device - - / Bit device o
7 |Smeothing constant 0 0 to 65535 msec —_

{1)

Control mode

(a) This is the mode that is used to turn ON/OFF a clutch.

The following 3 kinds of modes can be set.

+ ON/OFF mode
» ON/OFF mode, address mode shared

= External input mode

See Section 7.2.1 for details of control modes.

(b)

When a synchronous encoder is used for a drive moduie, the control

mode that can be set is different according to the model name of the
servo input module to be used.

Servo input Module

Clutch Control Mode

ON/OFF Mode

Address Mode

External Input Mode

{absolute position type)

A336PX
{increment type) o © o
A336EX o _ o x 1

o: setting enabled

1) *1:A336EX does not have the TREN input for an external mput Therefore,external input
made cannot be used.

x: setting disabled
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(2) Mode setting device (can be set only when ON/OFF-mode and address
mode are shared.}

(3)

(4)

(5)

1)

This is a device to switch ON/OFF mode and address mods.

The mode setting device is as follows:

« 0: ON/OFF mode

» 1: Address mode

When a value other than 0 and 1 is set, an error occurs, and the
mode remains at the last setting.

The following devices can be used as mode devices.

» Data register: DO to D799(When a cam is used for an output mod-
ule, it is impossible to set an area used for a cam.)

» Link register : W0 to W3FF

Clutch ON/OFF command device

1)
2}

This is a device that is used to do a clutch ON/OFF command.

The following devices can be used as clutch ON/OFF command
devices:

» Input : X180 to X7FF

» Qutput : Y180 to Y7FF

- internal relay/iatch relay - : M/LO to M/L1999

» Timer : TCO to TC255 (timer coil)
TTO to TT225 (timer contact)

» Counter : CCO to CC255 (counter coil)
CTO to CT255 (counter contact)

« Link relay : B0 to B3FF ‘

« Annunciator : FO to F255

Cilutch ON/OFF address setting device {can be set only when ON/OFF
mode and address mode are shared.)

1)
2)

3)

This is a device to switch a clutch ON/OFF in address mode.

The foliowing devices can be used as clutch ON/OFF address setting
devices.
+ Data register: DO to D799(When a cam is used for an output mod-
ule, it is impossible to use a device used for a cam.
: See Section 8.6.2.)
 Link register : W0 to W3FF

A clutch ON/OFF address can be set in the range of -2147483648(-
231y to 2147483647(2%1-1) pulses.

Cluteh status

1)

This is a device to check a clutch ON/OFF state. The clutch status
device is turned ON/OFF by the END processing of a scan during
which the clutch state changed to ON/OFF. (See Section 7.2.1 (1).}

7-12
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2) The following devices can be used as clutch status devices.

« Internal relay/latch relay
* Timer
-« Counter
» Link relay
= Annunciator

(6) Smoothing constant

: M/LO to M/L1999

: TTO to TT225 (timer contact)

: CTO to CT255 (counter contact)
: B0 to B3FF

: FO to F255

This is time required for position data to reach 63 % of the output axis

velocity.
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7.3 Velocity Change Gear

The following explains the operations of velocity change gear and parameters.

7.3.1 Operation

The following explains the operation of the velocity change gear.

(1) The input axis velocity is multiplied by the velocity changing ratio set in
the velocity changing ratio setting device.
The velocity required by this calculation is transferred to the output axis.

Velocity changing ratio .
[Output axis velocity] = [Input axis velacity] x [ y100.0(? 9 ] {unit: pulse/s)

(velocity changing!
ratio)

Output axis

(2) When the velocity changing ratio changes, velocity adjustment process-
ing is executed according to the smoothing constant (t) set in the change
gear parameter.

v
Input axis
1 t
; _
Velocity changing : - 8000
v 10000 )( 2500 _X
| i |28.8msec | | 28.8 msec
Vi e —t—
' : :
H . ] !
; ¢ o| !
: —
H )
Qutput axis i A B el e
: =
ot t t

E

1) %x100=%x100=;x100=63%

7-14
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POINT i

The change gear is used to change the velocity of the roller of an output
module. Do not use a change gear in other output modules.

MELSEC-A

7-15
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7.3.2 Parameter list

The velogity change gear parameter is shown in Table 7.3. Each item ¢of Table
7.3 is explained in {1} to {3}.

Table 7.3 Velocity Change Gear Parameter List

No. Setting ltem Default Value Setting Range

Velocity changing ratio

1 upper limit 10000 . 1 to 10000
Velocity changing ratio

2 lower limit 1 110 10000

g |Velocity changing ratio - DO to D799
setting device WO to W3FF

4 |Smoothing constant 0 0 to 65535 (msec)

(1) Velocity changing ratio upper limit/lower limit

{(a) This is the effective range {0.01% to 100%) of the velociity changing
ratio set in the velocity changing ratio setting device.

{b) When the value of the velocity changing ratio setting device exceeds
the velocity changing ratio upper limit, an operation is processed at
the velocity changing ratio upper limit.

Velocity changing ratio

10000
Velocity changing —-
ratio upper limit

Clamped at velocity changing ratio upper limit

¢ Gontrolled at the velocity changing ratio /
. Velocity changing - I
ratio lower limit Clamped at velocity changing ratio lower limit
1

(c) Set the velocity changing ratio upper limit/lower limit to a value from
1 to 10000 by multiplying 0.01 % to 100% by 100,

(d) Set the velocity changing ratio upper limit/lowe