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1. GENERAL  DESCRIPTION 

1. .GEWERAC DESCRIPTION . .  

The  A1  71  SCPU/A273UHCPU  (hereafter referred to as 'servo  system  CPU")  features 
two  operating  modes  (REAL  and  VIRTUAL)  at  motion  contto#ers where the operating 
systems (OS) shown  below  have  been  installed: 

SW2SRX-SV22L 
S W ~ S R X - S V ~ ~ J  . . . . . . . c d l e c t i u d y  abbreviated to ' S V W  
sw2sRX-sv22u 1 

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

Motion  Controller  (SV13/22) 
Programming  Manual  (REAL  Mode) . . . . . . . . . . 18-67265 

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

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

Names I Abbreviation I 
IBM PC/AT in which PCDOS V5.0 or later  version is installed 

MR-[ 1-B MR-H-B/MR-J-BIMRJP-B type servo  amplifer 
ADU AC  motor  drive  module 

IBM PC 

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

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

Printed  circuit  boards  have  components  susceptible  to  the  effects  of  static  electricity  mounted  on 
them:  ground  your  body  or  the  work  bench  before  handling  them.  Do  not  directly  touch  conductive  or 
electrical  parts of the  product. 

Set  parameters  within  the  ranges  indicated in this  manual. 

B Use  the  program  instructions  in  accordance  with  the  conditions  stipulated  in this manual. 

Some  of the  devices  used in programs  have  fixed  applications:  use  them in accordance  with  the  condi- 
tions  stipulated  in this manual. 
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1 GENERAL  DESCRIPTION 

[Conventions Used  In This Manuat! 

Where  positioning  signals  appear in this manual,  they  are  shown in the “AI 71  SCPU + 

A273UHCPU 8-axis specification - A273UHCPU  32-axis  specification”  order. If only 
one  positioning  signal is shown, it  applies to all  the  CPUs. 

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

A273UHCPU (8-axis specification) 

(Saxis specification) 
I 

4. SERVO SYSEM’CPU D E W  

a.2.3 AlCAxe; servo START accept flag {#A2 .... S b n d  m t  trom p c p ~  to SCPu 

The  all-axes  servo START  Hag indbles that  servo operation is possible. 

ON , , . , , , , Servo is operalive. - OFF . . , , , . Servo IS inoperative 

servo ON 

4.2.4 Hanuol pu lw genunlor mabled nag (MZOl21M2012.  MM14rmZO51 - H2053) .............. Signal rant from SCPU lo PCPU 

The manual pulw,  generator Rag designates the snableddrsabled slalw for pesitioning 
axecured by prrlbe i n p u t s  lrom manual pulse generatat mnnecled to the A171SENC 
PULSER ‘I/A273EX P1 - P3‘2. 

ON , . , , , . . Posilionlng control by manual pulse generalor irputs is enabbd. 

* OFF . . . .  Pasiliming  control by manual  pulse generalor inplns Is dlsabled 
(inpub are ignored). 

42.5 JOG slmultmwur STARlcommnd (M20151Y201sM2U48) .............. Slgnal sent from SCPU to PCPU 

(1) When  M2015 swilches ON. a JOG SJmuHaneous START will o c c u r  al lhe JOG 
execution axis (axes 1 . 4laxes 1 . Waxes 1 . 32)  designated a1 the JOG Slmulla. 
neow STARTAxis  Area~(OlO15;. 

(2) When M2015 witches OFF, lhe JOG axis motion will deceierale  and slop. 

4 -  19 

Applies to A273UHCPU 
(8-axis speckation) 
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1. GENERAL  DESCRIPTION 4% 
1.1 Summary of REAL and VIRTUAL Modes 

(1) REAL mode 

(a)  The REAL mode  is  used  to  execute  direct  control  by  the  servo  program  at  sys- 
tems  using  servomotors. 

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

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

1) A  REAL mode  servo  program  "start  request"  is  issued  with  a DSFRP 
[A171  SCPU & A273UHCPU &axis  specificationYSVST  instruction  in  the 
positioning  sequence  program. 

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

3) Servomotor  control is executed. 

Servo  System  CPU 

SCPU  Control  Range  PCPU  Control  Range 

! 
! ! ! ! 

~ _ . _  
I 

! Sequence  program I ! ! Servo  program 
! 

I 

(A171SCPU & A273UHCPU 
8-axis  specification)  Axis  1, loo000 

Servo  program 
"start requesr Speed , lo00 I 

! 
! 
! 

i L  
! 
! 
! 
! 

! 
! 

! 
! 
! 
! 

! 
! 

! 
! 
! 
! 
! 
I 

Positioning  parameters I 
I System  setting 1 
I Fixed  parameters I 
I Servo  parameters I 
I Parameter  block I 

Limit  switch 

I 

.- 
I 

Q .I 
1 

! 

I 

t 
1) 

Amplifier  module/ 
servo  amplifier 

)o 

t 
L I 

f 

. 

1 - 3  



1. GENERAL  DESCRIPTION 

(2) VIRTUAL  mode 

(a)  The  VIRTUAL  mode is used to execute  synchronous  processing  (with soft- 
ware)  using  a  mechanical  system  program  comprised  of  a  virtual  main  shaft 
and  mechanical  module.  This  mode  permits the synchronous  control  for  con- 
ventional  positioning by  main  shaft,  gear,  and &, etc., to be  replaced  by  a 
servomotor  positioning  control  format. 

(b) In  addition to the  positioning  parameter  settings,  servo  program,  and  position- 
ing  sequence  program  used  in  the REAL mode,  the  VIRTUAL  mode  also  re- 
quires  a  "mechanical s y s t m  program". 

(c)  The  procedure  for  VIRTUAL  mode  positioning  control is as  follows: 

1) A VIRTUAL  mode setvo program "start request" is issued  with  a  DSFRP 
[A1  71  SCPU & A273UHCPU  8-axis  specification]/SVST  instruction  in  the 
positioning  sequence  program. 

2) The  mechanical  svstem mwram's virtual  servomotor is started. 

3) The  calculation  result  from  the  transmission  module is output to the  ampli- 
fier  module/servo  amplifier  designated  for  the output module. 

4)  Servomotor control is executed. 

Servo System  CPU 
SCPU  Control  Range  PCPU  Control Range 

(At A1  71 SCPU 8 
A273UHCPU 8-axis 
specification) Servo program 

'start request" 

or 1) 
! 
! I sequence program I 

! 

! 
! 1 Servo  program 

ABS-1 
Axis 1OOOOO 

-1  

! 
I SVST  J1 K2OOO 4 
I 

System  settings 
Fixed  parameters 
Servo  parameters 
Parameter block 
Limit switch output 

1 - . - . -. - . - . - . - . -. -. - .- . - . -. - . - . - . - . - . - 
! data I 

i 
.J 

! 
! _ ' '  . 

/ Drive module 
! (virtual servomotor) ! 

I '  . . 
! --- 
! / 

Home position return data is not  used  in the VIRTUAL  mode  because a home position return 
operation is impossible. 
(Home position returns  occur in the REAL mode.)  module/ 

at the drive module paremeters. 
VIRTUAL mode JOG operations occur in accordance with the JOG operation data designuted 

1 - 4  
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1. GENERAL  DESCRIPTION 

1.2 Upgraded Functions 

,The following  functions  have been add&  ovin?proved  compared to the  original  version. I 

!he the programming manual for-de4aib  about these functions. i 
(1) Added  function ts ,change the cam  shaft  present  value  in  one  revolution in the 1 

VIRTUAL  mode 4 

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

, 
(2) Med indirect  designation of gear ratios in a  mechanical  system  program 

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

(3j Added high-speed read  function 

Using  a  signal fimn an  input  unit  mounted in the motion  base  unit  as  a  trigger,  this 
added  function  allows  up  to 11 data  items  from 16 data types, including  the  feed 
present  value  or  deviation  counter  value, to be simultaneously  read to designated 
devices. 

(4)  Added  cancel  and  start  functions  for  an  executing  servoprogram 

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

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

(5) Upgraded  constant-speed control instructions 

The  following three functions  have  been  added. 

(a)  Skip  function 

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

, (b) FIN signal  wait  function 

Designate the FW signal waitfmdion  andset an: M code ert each @ss pint ,  
to synchronize  the FIN signal  turning ON with the'end of each  pass  point. 

(c)  Circular  interpolation  function  with  CPSTART3,  CPSTART4 

Circular  interpolation  is  now  possible  with 2 axes. 

t - 5  
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1. GENERAL DESCRIPTION . . .  . .  

(6) Compatible  with  MR-J2-B  servo amplifiers. 

(7) Manetgef-nmtof the\present value when  using.an absdute encoder  has  been im- 
proved  (for  details, see section 1.2.1). 

The  following  positioning OS and  positioning software package  are  required to use  the 
functions (1) to (7), described  above. 

For A1 71 SCPU 
. .  

i ,' 

CPU  Version 

'.; Use  a A l . 7 f S W  unit marked with software  version D, or  above, on the  front  panel. 
. .  

' Db'not  use  version C, or  earlier. 
,-c. . . 

Positioning OS 

pi p ,  
' d  './ 

Software  version: D, or above 
Hardware version 

Model  Name OS Version 

SWOSRX-SV22L U,  or  above 

Positioning  software  package 

I Model  Name OS Version I 
SW2SRX-GSV22PE P, or  above I 

For  A273UHCPU 

Positioning OS 

Model  Name OS Version 
I 

SW2SRX-SV22J 1 SW2SRX-SV22U U,  or  above 

Positioning  software  package 

I Model  Name OS Version I 
SW2SRX-GSV22PE P, or  above 

1 - 6  
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1, GENERAL  DESCRIPTION 

1.2.1 Improved present  value  management 

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

(1) Added  functions 

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

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

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

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

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

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

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

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

1 - 7  



1. GENERAL  DESCRIPTION 

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

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

v or later 

U or e a r l i e r  

There are no reshidions. 
(When a new versiar positiiing OS is installed 
in place of an old version, it is essential to exe- 
cute a home position return.) 

R o r M e r * 1  

- Present  value  history mitor and be used. 
- Since  the allowable travel while the power is 

OFF cannot be set, a minor  error  (error code: 
901 or golo) wrs when the servo amplifier 

I power is turned on. (when a new version posi- 1 tioningosisinstdkdinpbceofan~vers~. 
it is essmtkd to exBcute a home pitii return.) 

None of the function upgrades can be used. 
Qorearlier? I 

*1:  Allowable  travel  while  the  power is OFF can be set. 

‘2: Allowable  travel  while  the power is OFF cannot be set. 

*3:  Since  the allowable travel  while  the  power is OFF cannot be set when using an d d  version p i -  
tioning software package a minor error is displayed, but this p e s  no problem to operation. 

(3) Restrictions due to servo  amplifier 

The  following  restrictions appty  depending  on the combination  of  servo  amplifier 
and  positioning  software  package  used  when  using  positioning OS version V or lat- 
er. 

I BCD-B13W000-B2 R or later 
MR-H-8: There are no r e s t r i d i o m .  

or later 
MRJP-B: Only  the functii upgrade described in item (a) 

BCD-B20W200-A1 
or later 

applies. Q or earlier 

MR-H-B: 
spplies.  (However,  with respect to item (b), BCD-Bl3WM)O-Bl 
Only  the  function  upgrade described in item (c) 

or  earlier R or later monitoring is possible with the exceptton of the 
MRJP-B: encoder present value.) 

BCD-B20W200-AO 
or earlier I I 

MR-J-B:  All models I I Q or  earlier 
None of the func t i i  upgrades can be used. 

ADU: All model+ 

1 - 8  
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1. GENERAL  DESCRIPTION L PC 6 

(4) Restrictions  on  the servo system CPU 

[When  using A1 71 SCPU] 

CPU  version 
I 

b- 

Use an A171$WU, f~r  w&hthe hardyyxe version  indicated  on  the  front of the 
module  is "K t . m d . a @ S a f R v a r e  version kdicatedis "D" or later. 

(A1 71 SCPUs whose hardware  version  is "J" or  earlier,  or  whose  software  version 
is "C" or  earlier,  cannot be used.) b 

Version label 

Software version: 'D' or later 
Hardware  version: 'K" or later 

[When  using A273UHCPM 

There  are no  restrictions  due  to  the  hardware. 

f 

\ r 
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1.3 Reference Materiab 

The  manuals  shown below should  berederred to when using the  motion  controller. 

For  System  Construction 
I ,  
~, I 
'./ 

Motion  Controller  [A1 71 SCPU] User's  Manual  18-67276 t Motion  Controller  [A273UHCPU]  User's  Manual 
18-67262 

--I For  REAL & VIRTUAL  Mode  Positioning  Control I 
- Motion  Controller  (SVl3/22)  Programming Manual 

(REAL  Mode)  18-67265 

- Motion  Controller  (SV22)  Programming Manual 
(VIRTUAL  Mode) I 8-67263 

- SW2SRX-GSV22PE/SWOIX-CAMPE Operating  Manual 
18-67264 

For  Sequence  Program  Creation 

- ACPU  Programming  Manual  (Fundamentals) 

- ACPU  Programming  Manual  (Common  Instructions) 
18-66249 

. .  
. _  

18-66250 
- AnACPU/AnUCPU  Programming  Manual  (Dedicated  Instructions) 

18-6625  1 
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2. PROCEDURE FOR  VIRTUAL MODE POSITIONIIYOC,hn#'ROL 

2. PROCEDURE FOR VIRTUAL  MODE  POSITIONING  CONTROL 

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

2.1 System Start-up 

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

Reference  Reference  Manual 
Section 

Motion  Controller 

Operating  Manual Programming  Manual 
SWOIX-CAMPE (SV13/22) 
SW2SRX-GSV22PEI 

(REAL  Mode) I 
Register  SW2SRX-GSV22PE/ 
SWOIX-CAMPE 

1 
Start  SW2SRX-QSVZ2PE 

J 

J. 
Designate  system  settings 

Designate  the  following 
positioning  parameter  settings: 

Fixed  parameters 
Servo parameters 
Parameter  Mock 

I 

J 
Conduct  a  relative  check  and 
correct  setting  errors 

1 

. . . Section 2.3 

Will cam be used? 

Setting by 
peripheral 

I Start SWOIX-CAMPE I 
t 
I1 

2 - 1  

Chapter 4 
I 

Chapter 4 

Section  6.1 

Chapter 7 

Chapter 4 
I Chapter 8 

I 
Section 8.4 

I 

Section  6.2 

Section  21.1 

I 



2. PROCEDURE FOR VIRTUAL MODE~POSiTIWINGCONTROL 

, .-. 

I Designate  cam  data  settings I 
I . .  

1 
Write  setting  data to hard  disk 
or floppy  disk,  then  end 
SWOIX-CAMPE  operation 

1 Start  SW2SRX-GSV22PE 

Reference  Reference  Manual 

Programming  Manual 
(REAL Mode) 

Section  8.4 

Motion  Controller 
(SV13122) 

I Create  the  mechanical  system 1 1 program I * * * Chapter = I 

SW2SRX-GSV22PEI 
SWOIX-CAMPE 
Operating  Manual 
Chapter  22 

Section  21.2 

Section  6.1 

Check  mechanical  system 
program  and  correct  setting 
errors 

J 
Create  the  servo  program . . . Section  2.3 

Switch  the  power  supply 
module ON 

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

System  setting  data 
Positioning  data 
Servo  program 
Mechanical  device  program 
Cam  data 
Sequence  program 

Turn  the  "PC READY" signal 
(M2000) ON 1 .  . . Section  4.2 

1 
Execute  an  "all-axes  servo 
START  request"  (switch  M2042 
ON) 

. . . Section  4.2 

2 - 2  

Chapter  10 

I Section 10.2.5 

Section6 1 
Section 7 ' 

Chapter  11 



Reference Reference  Manual 
section 

(2) 
Motion  Controller 

SWOIX-CAMPE (SV13/22) 
SW2SRX-GSV22PEI 

i 7 - 7  Start-up servo by peripheral 

Programming  Man,ual I Operating  Manual 
(REAL Mode) Wi 12.2 i i 

4 

I I + I 
Sections 7.19' Sections  12.4  to 
to  7.21 12.6 

Executd'home  position  return 
test by JOG/manual  pulse 
generator  operation 

I $. I 
REAL Adjust  cam  setting  axis  (bottom 
Mode dead  center,  stroke  amount 

I adjustments,  etc.) 

1 
VIRTUAL  mode  operation 
START position  alignment . . . Section 8.5 

l 

I 9  I 
I 

l l  Designate  data  settings at 
parameter  setting  device I . .  . Section 6 t 0 8  

t t  I I /  Switch  from  REAL  mode to 
VIRTUAL  mode . . . Section 9 

I L 

J 
J I 

Designate  operation START 
address by present  value 
change  procedure 

. . . Appendix  4 

I 
J 
I 

t 
n; 
L 

mode  owrationlmotion . . . Chapter 6 

I I '  
1 

I I 
I 
Chapter  13 
Chapter  14 

V 

I 

Check  operation  status at servo 
monitor & mechanical  device 
monitor 

J 
Execute  clutch ONIOFF 
switching to check  operation . . . Section  7.2 

I 

I 
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2. PROC%DURE.FOR WR7UAL MODE POSITIONIN6 GOCJTROL 

2.2 Operation 

! The preparation procedure for VIRTUAL  mode  operation is shown below. 

2.2.1 Opemtfon with intmmentd system 

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

Switch  power  supply unlt ON 

REAL 
Mode 

Turn  the  "PC  READY"  signal 
(M2000) ON 

Reference  Section 

, . Section  4.2 

Execute  an  "all-axes  servo 

Execute  a  home  position  return 

VIRTUAL  mode  operation 
START position  alignment . . . Section 8.5 

1 

I Designate  data settings at 
parameter  setting  device . . . Chapter 6 to 8 

Switch  from  REAL  mode to 
VIRTUAL  mode . . . Chapter 9 

t + 
Designate  operation  START 
address  by  present  value 
change  procedure 

. . . Appendix 3 

VIRTUAL 
mode 1 

Execute  VIRTUAL  mode 
operation 

Reference  Manual 

Motion  Controller 
(SV 1 3/22) 
Progrwrning Manual 
(REAL Mode) 

Section  7.21 

section 8.8 

4 
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2.2.2 Operation with an  absolute  (absolute position) system 

The  operation  procedure  when an a b s o l u t e  system is used is shown  below. 

Reference seotion Reference Manual 

I g p h  the power  supply  unit 

1 

REAL 
Mode 

Turn the "PC READY" signal 
(M2000) ON . . . . . . . . . . . . . . . . . . .  Section 4.2 

1 I 
Execute  a  home  position  return 

* 
v 

VIRTUAL  mode  operation 
START position  alignment 

NO 
. . . . . . . . . . . . . . . . . . .  Section 8.5 

I I I I I 1 
Designate  data  settings  at 
parameter  setting  device . . . . . . . . . . .  

I I I a 
I J. 
I I 1 

Switch from REAL  mode  to 
VIRTUAL  mode . . . . . . . . . . . . .  

. . . . . . . .  Chapter 6 to 8 

. . . .  Chapter 9 + I 

r------ 1 

I Designate  operation START I 

I change  procedure I 
I address by present  value I .  . . . . . . . . . . . . . . . . . .  Appendix 4 i - - - - - - - - - - - - i 

Execute  VIRTUAL  mode 
operation 

.1 I I 

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

Section 3.1 
d 

Section 7.21 

i 
'lu 
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2.3 Differences  Between The REAL and  VIRTUAL Modes 

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

/ 2.3.1 Positioning  data 

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

Table 2.1 Positioning  Data List 

item Remark8 VIRTUAL Mode REAL  Mode 

system m s  0 0 
Systemof-units varies 

used 
Fixed parameters according to the  output module A 0 

Servo parameters I 0 I 0 I I 
Parameter block I 0 I A I Use of bulse" only I 
Home Dosition  return  data I 0 I - I I 
JOG operation  data I 0 I - I I 
Limit switch outwt data 0 

~ 

A 1 1 
[O]: Used [A]: Conditional  use [-I: Not used 

2.3.2  Positioning device 

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

(1) When A171SCPU is used 

Tabk 2.2  Operating  Range of Positioning  Devices 

Special relays M9073 - M9079 
Data  registers D800 - D l  023  C670 - D l  023 

~~ 

D9180 - D9199 

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

Table  2.3  Operating Range of Positioning  Devices 

Devlcs Name VIRTUAL M& REAL Mode 
hpuffoutput W Y O  - 17F W Y O  - 17F" 
Internal relays 

MQO73 - M9079 Special relays 

M1984 - M2047 

09180 - D9199 Special registers 
D670 - D l  023 D800 - Dl023 Data  registers 

2 - 6  



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

Tabde 2.4 Operating Rmgo of Rositioaing Device 

Device Na-ye VIRTUAL Mode R E ~ L  M- 
Internal  relays 

D800 - D l  559 DO - D799 Data reaisters 
MW73 - MW79 Special  relays 

M3840 - M5487 M m  - M3839 

Special  registers D9180 - D9199 I 
2.3.3 Servo program 

(1) Servo  program  area 

(a)  The  same  servo  program No. cannot be W . i n  both the  REAL  and  VIRTUAL 
modes.  For  VtRTUAL  mode  operations,  the  servo  program’s  range  must  be 
designated  in  advance.  (The  range setting is exewted at  an IBM PC  running 
the  SW2SRX-GSV22PE  software.) 

(2) Servo  instructions 

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

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

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

Table 2.5 Servo lnettuction LkttOr REAL 81 VIRTUAL  Modes 

ttem REAL VIRTUAL 
lyocR Mode Remarks 1 

Servo 
instruction 

Positioning 
M a  

I I 
control L 

Home Switch to VIRTUAL  mode  after 
position p E E 5 - 1  0 X home  position  return has been 
return  executed  in the REAL mode 

Control sys- 
parmeter termof-units 
Mock Torque  limit 

0 - Fixed as “pulse” 

0 Designated  at drive module’s 
parameter  setting value - 

3 : .  Used ’ [x ] :  Unusable [-I: Not used 
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I 2. PROCEDURE FOR VIRTUAL  MODE  POSITIONING CONTROL. .- 

2.3.4 Control  change  (present  value  change 81 speed change) 

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

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

Table 2.6 Control Changes in the REAL & VlRTUAL Modes 

Servo Motor 

Present 
V d U e  
change 

0 0 

VlRTUAL Mode 

Rem REAL Remarks Output Module Drive Module 
Mode VIRTUAL Roller Synchronous 

Encoder 
B a l l  Cam Screw Table 

The programming 
method  for a 

A ‘present vdue A X X X 
synchronousencoder 

change”  is  different. 
( S e e  Appendix 3.2.) 

I I 

X I  

(1) The [GI, @I, [ x ]  symbols used in Table 2.6 indicate the following: 
[O]: Setting/execution  possible 
@I: Execution possible, but programming  method is different 
[x ] :  Setting/execution  impossible 

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

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

. 
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3. PERFORMANCE  SPECIFICATIONS 

3. PERFORMANCE  SPECIFICATIONS 

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

(1)  When  A171SCPU is used 

Table  3.1  PCPU  Performance  Specifications (for A171SCPU) 

PCPU Perlormance/Speclficatione 
4 axes  (simuhaneous  control  of 2 4  axes;  individual  control of 4 axes) 
Linear interpdation (2, 3, 4 axes); Circular interpdation (2 axes) 

Rem 
Uurnber  of controlled  axes 
lnterpdation functions 

Sontrol  format PTP (Point-To-Point), speed cont ro l ,  fixed pitch f e d ,  constant  speed  control,  follow-up  control, 
synchronous  control I 

Virtual  servomotor 

encoder 
Roller 
Ball screw 
Rotary  table Fixed as "degrees" 
CaJll mm. inch,  pulse 

Drive  module Pulse Synchronous 

mm, inch 
Output  module 

- 

Sontrol  units 

~~~ ~~~~ 

Dedicated  instructions (swuence prowam, SFC,  servo  program,  mechanical  system Pogreun) I ~~~~ 

Language 
capacity 13k steps (1  331 2 steps) I 

Program  Number of 
positioning  points 

Approx. 800 points per axis (varies  according to program). 
Indirect  designatian of positioning data is also  possible 
Settings  designated at IBM PC  where SW2SWGSV22PE is started  up. 

Mechanical  device  module per  servo  system 

Virtual  servomotor 4 
Synchronous  encoder 2 

Number of modules Number  of modules per  block 

CPU At  auxiliary  input  shaft At  connected  shaft 

Total  of 6 - - I Drive  modules 

Virtual  main  shaft 
Virtual  auxiliary  input  shaft 1 4 

4 
Total of 8 

Gear I 8  I 1 I 1 I 
Clutch 

1 4 Differential gear 

1 1 8 Speed  change  gear 

1 1 8 

- 
Differential gear  (for 
connection  to  virtual  main 4 per  system 
shaft) 1 

Number  of  modules 
- 

Mechanical 
System 
Program Transmission 

modules 

'-1 Roller  Ball  screw  Total of 4 

Rotary  table 

1 Output modules 

Max. of 64 I 
I Resolution per cycle 256,  512, 1024,2048 I 

Approx.  32k  bytes I 
32767 resolution 

I Control modes Two-way  cam,  feed  cam 
PTP . . . . . . . . . . . . . . . . . . . .  Selection of absolute  data  method or incremental  method 
Fixed-pitch  feed . . . . . . . . . .  Incremental  method 
Constant  speed  control , , , . Absolute  data  method and incremental  method can  be used  together 
Position  follow-up  control . . Absolute  data  method 1 Positioning Method 
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3. PERFORMANCE  SPECIFICATIONS . .  

Table 3.1 PCPU Performance  Specificatfons ffor A171SCPU) (Contbrued) 

Positioning 

Corn 
pensation 

Item 

Position  commands 

Speed  command 
(command  unit) 

AcceMorVdeceler 
ation  processing 

Backlash 
compensation 
Electronic  gear 

Home  position  return  function 

JOG operation  function 
Manual  pulse  generator  operation 
function 

M function 

Limit  switch  output  function 

Absolute  position  system 

PCPU Performance/Speclflcatlons 
Setting  range -2147483648 - 2147483647 (pulse) 
Max.  setting  value 4294967296 (pulse) 

1 - 1OOOOOO (pulseh) 

Automatic trapezoidal acceleratkddedmatiorddeceleration 
Acceleration  time . . . . . . . . . .  1 - 65535 (mS) 
Deceleration time ......... 1 - 65535 (ms) 

S curve ratio . . . . . . . . . . . . . .  0 - 10W0 
S curve accelerationldeceleratiation 

(0 - 65535) x position  command  units  (units  converted to pulses -. 0 - 65535 pulses) 
~~ 

ComDensation  function  for  error  in  actual travel value  with respect to  command Mtue 
~~ 

When not using the absolute  position  system,  the  "near-zero  point  dog"  or 'counr formats  can be 
selected. 
When  using  the  absolute  position  system,  the "data set", "near-zero  point  dog", or 'counr formats 
can be selected. 
Provided 

1 unit  can be connected 

M code output  function  provided 
Number  of  output  points: 8 output  points per axis (up to 10 OWOFF setting points per  axis  are 
possible) 
PossiMe with a motor equipped wlth an absdute position detector. 
(Possible  to  select  the  absolute data method or incremental method for each axis) 

3-2 
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3. PERFORMANCE  SPECIFICATIONS 

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

Table  3.2 Performance Specifications (for A273UHCPU &axis Specification) 

PCPU PerformancelSpedfications 
9 axes  (simultaneous  control of 2 4  a x e s ;  individual  control of 8 axes) 
Linear interpolation (2, 3, 4 axes); Circular  interpolation (2 axes) 
PTP (Point-To-Point), speed contrd, fixed pitch feed, constant  speed  control, fdlow-up Control, 
synchronous  control 

Rem 
lumber of controlled axes 

Iterpolation functions 

bntrol forma! 

1 Drive  module Pulse 

Roller 
Ball screw 

mrn, inch 

Rntarv tabJ0 Fixed as "dearees" 

mol units 

Output  module 

I mm, inch,  pulse 
Dedicated instructions (servo  program,  mechanical system program) 
13k steps (13312 s t e p s )  
Approx. 800 points per  axis  (varies  according  to  program). 
Indirect  designation of positioning  data is also possible 
Wngs desigmbd at IBM PC  where SW2SRXfGSV22PE is started  up. 

Mechanical  device  module per servo  system 
Number of modules Number of modules  per block 

CPU  At connected  shaft At auxiliary  input  shaft 

'rogram 
~ 

Number  of 
positioning  points 

Setting method 

- 
Virtual  servomotor 8 
Synchronous  encoder 3 

% Total  of  11 - - Drive  modules 

Virtual  axes 

- 
Wrtual  main  shaft 8 
Virtual  auxiliary  input  shaft 8 

Total Of 16 - - 

Gear 16  1  1 
Clutch 16  1  1 

Speed  change gear 16  1 1 

Differential oear 8 1 - 
System 
%gram Transmission 

modules t 

shaft)  1 

cam 8 
I 

-1 1 Totalof8 
Ball  screw 

1 3utput  modules 

Rotary  table ( 8 1  
Max. of 64 
256,512,  1024,2048 
32k bytes  (stored in block No.10 of  memory  cassette's  extension file register  area)* 

32767 

. qesolution per cycle 
Hemory  capacity 
Stroke mount 
wolution 
2ontrol  modes 

:am 

- 
Two-way  cam,  feed cam 
PTP , . . , . . , , , . . . . . . . . . . Selection of absolute  data  method or incremental  method 
Fixed-pitch  feed . . . . , . . . . Incremental method 
Constant  speed conftd . . . Absolute data method end incremental  method  can be used  together 
Position  follow-up mnbol . Absolute data rrtethod 
Setting  range -21 47483848 - 21 47483647  (pulse) 
Max. setting  value  4294967296 (pulse) 

1 - 100000 @ulse/s) 

Method 

'ositioning 
Position  commands 
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I 
3. PERFORMANCE  SPECIFICATIONS 

Table 3.2 PCPU Performance  Specifications (for A273UtlCPU &axis Speclflcation)  (Continued) 

Item 

Positioning ation  processing 
Acceleratioddeceler 

Backlash 

pensation 

Home posltion return function 

~ ~~~~ 

JOG omration function 
Manual  pulse  generator  operation 
function 

M function 

Limit  switch  output  function 
~~ 

Absolute  position  system 

PCPU PerformancdSpeclflcatlonr 
Automatic  trapezoidal acceleratioddeceleration 

Acceleration time . . . . . . . . . .  1 - 65535 (ms) 
Deceleration time . . . . . . . . .  1 - 65535 ( m s )  

S curve ratio . . . . . . . . . . . . . .  0 - 100% 
S curve aoceleration/deceleraUon 

(0 - 65535) x position  command  units  (units  converted to pulses - 0 - 65535 pulses) 

Compensation  function  for  error  in  actual  travel  value  with  respect to command  value 
When  not  using  the  absolute  position  system,  the  "near-zero  point  dog"  or "counr formats  can  be 
selected. 
When using the absolute  positlon  system,  the  "data ser, "near-zero  point  dog", or 'counr formats 
can be selected. 
Provided 

3 units  can be connected 

M code  output  function  provided 
Number  of  output  points: 8 output  points p e r  axis  (up to 10 ON/OFF setting  points  per axis are 
possible) 
Possible whh a  motor  equipped with an  absolute  position  detector. 
(Possible to select the absolute  data method or incremental  method  for  each  axis) 

POINTS I 
(1) *: When  the  cam is used  in  the  VIRTUAL  mode,  only  the  memory 

cassettes  shown  below  can  be  used. 
For A273UHCPU (8/32-axis  specification) 
A3NMCA16  (128k  bytes) 
A3NMCA24  (192k  bytes) 
A3NMCA40  (320k  bytes) 
A3NMCA56  (448k  bytes) 
A3NMCA96  (768k  bytes) 

(2) If a cam shaft "1 -revolution  mode"  limit  switch output is executed  in  the 
SV22's VIRTUAL  mode,  the  A3NMCA16  memory  cassette  cannot  be 
used.  (A3NMCA24 or  higher  is  required.) 

3 - 4  
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3. PERFORMANCE  SPECIFICATIONS 

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

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

PCPU Pertonnance/Speclficatlons 
32 axes  (simultaneous  control of 2 4  axes;  individual  control of 32 axes) 
Linear  interpolation (2, 3, 4 axes);  Circular interpdation (2 axes) 
PTP  (Point-To-Point), speed control,  fixed pitch feed,  constant  speed  control, fdlow-up control, 
synchronous  control 

rlumber of controlled  axes 
nterpolation  functions 

2ontrol  format 

virtual servomotor 
Drive  module  Synchronous 

encoder 

Xntrol units Roller 
Ball  screw 
Rotary  table 

mm,  inch,  pulse Cam 
Fixed as ‘degrees’ 

- mm, inch 
Output  module 

Dedicated  instructions  (servo  program,  mechanical  system  program) 
14k steps (14334 steps) 
Approx. 1 0 0  points per  axis  (varies  according  to  program). 
Indirect designation of positioning data is also  possible 
settinas designated at IBM PC  where SWZSWGSV22PE is started up. 

>rogram Number  of 

Number of modules Number of modules  per  block 
Mechanical  device  module per servo  system I CPU At auxiliary  input  shaft At connected  shaft 

1 Drive  modules Total of 44 I - Virtual  servomotor 
Synchronous  encoder 
Virtual  main  shaft 
Virtual  auxiliary  input  shaft 
Gear 

I Virtual  axes 
I I I 

64 1 1 
~~ 

Clutch 1 6 4  1 1 Mechanical 
System 
Program Transmission 

modules 

Speed changegear I 64 I 1 I 1 
Differential gear I 32 I 1 I - 
Differential gear  (for 
connection to virtual  main 

1 shaft) 
per system 32 

Cam 32 

Number of modules 
- 

Roller I 32 
Ball  screw I 32 

I ~o ta lo f32  I 1 Output  modules 

Resolution per cycle 
Memory  capacrty 
Stroke  amount 
resolution 

I 

Rotary  table 

256, 512,  1024,2048 
Max. of 256 

32 

132k bytes  (stored in block No.10 of memory  cassette’s  extension file register  area)* cam 
32767 

I Control  modes Two-way  cam,  feed cam 
PTP . . . . . . . . . . . . . . . . . . .  Selection of absolute data method or incremental  method 
Fixed-pitch feed . . . . . . . . .  Incremental method 
Constant  speed  control . . .  Absolute data method  and  incremental  method  can be used  together 
Position  follow-up  control . Absolute data method 
Setting  range -21 47483648 - 21 47483647 (pulse) 
Max.  setting  value 4294967296 (pulse) 

1 - 1OOOOOO @ulse/s) 

Method 

Positioning 
Position  commands 

~Commsnd wit) 
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Table 3.3 PCPU Performance  Specifications (for A2Y3WCPU 32axlr Specification)  (Continued) 

Rem PCPU PerformancelSpaclflcatlono 
Automatic  trapezoldal acceleratlon/deceleration 

Acceleration time .. . . . . . . . .  1 - 65535 (ms) 
Positioning DeCeleratlon  time . . . . . . . . .  1 - 65535 (ms) ~ $ ~ l ~ ~ ~ ~ ~ n ~ l e r  S curve acceleration/deceleratlon 

S curve ratb . . . . . . . . . . . . . .  0 - 100% 
Backlash 

Com- 

Compensation  function  for error in  actual  travel  value  with  respect to command  value Electronic  gear 
pensation 

(0 - 65535) x position  command  units  (unks  converted to pulses -. 0 - 65535 pulses) compensation 

When  not  using the absolute  position  system,  the hear-zero point  dog" or  'count" formats  can  be 
selected. 

can be selected. 
When using  the  absolute  position  system,  the 'data set", "near-zero  point  dog", or "count"  formats Home position return function 

JOG operation  function 

function 

Provided 

Manual pulse generator  operation can be connected 

M function M code output function  provided 

Limit  switch  output  function 

Absolute  position  system 

Number  of  output  points: 8 output  polnts  per axis (up to 10 OWOFF setting  polnts  per  axis  are 
possible) 

PossiMe with a motor equipped with an absolute position detector. 
(Possible to sebc! the absolute data method or hsreplontrd method for each  axis) 

POINTS] 

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

For  A273UHCPU  (W32-axis  specification) 
A3NMCA16  (128k  bytes) 
A3NMCA24  (1  92k  bytes) 
A3NMCA40  (320k  bytes) 
A3NMCA56  (448k  bytes) 
A3NMCA96  (768k  bytes) 

(2) If a  cam  shaft  "1-revolution  mode"  limit  switch  output is executed in the 
SV22's  VIRTUAL  mode, the A3NMCA16  memory  cassette  cannot  be 
used.  (A3NMCA24  or  higher is required.) 

I 

f 

1 
I 
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4. SERVO SYSTEM CPU  DEVICES 

4. SERVO  SYSTEM  CPU  DEVICES 

The  applications  of  servo  system  CPU  devices  used  for  VIRTUAL  mode  positioning  op- 
eration  are  explained in this  section. 

Section 4.1  discusses  the  memory  maps  of  devices  used  for VIRTUAL mode  position- 
ing.  Subsequent  sections  discuss  the  common  devices  (internal  relay,  data  register, 
special  relay,  special  register). 

Details  on  the  devices  for  mechanical  modules (I/O devices,  data  registers)  are  given 
in Chapter 6 and  Chapter 8. 

Drive  modules:  Section  6.3 

Output  modules:  Section  8.5 

4.1 Device  List 

(1) Axis  input/output (W/M) 

. 
/ 

The  number  of  VIRTUAL  mode  inputloutput  points  varies  according  to  the servo 
system  CPU  which  used, as follows: 

For  the  A1  71  SCPU: 848 points  (M1200 - M2047) 

For  the  A273UHCPU  (8-axis  specification):  384  points ( X N O  - XNl7F) 

For the  A273UHCPU  (32-axis  specification):  3088  points  (M2400 - " 7 )  

Table  4.1 below shows the  axis  inputloutput  signals used for  VIRTUAL  mode  posi- 
tioning  operations. 

Table 4.1 Axis Inputloutput Signal List 

Devlce No. 

Slgnal Name 

M4000 - M4639 XlOO-Xl7F M12W - M1279 Drive module  status signals 
SpecMcation) Specmcatlon) 

A 2 7 3 u m u   A 2 7 m c P u  

Synchronous encoder status sig- M1 360  365 nals 

A171SCPU (-8 

XOEO - XOEA M4640 - M4687 

Signal Mrectlon 

PCPU - SCPU a Section 6.3.1 

I Section 6.3.1 I 
SCPU + PCPU 

I Output modulestatussignals I M1600- M1679 I XOOO-XO7F I M2400- M3039 I PCPU - S W U  I Sectim8.5.1 I 
[Output module  command signals I M1800 - MI879 I XOOO - X07F I M3200 - M3839 I SCPU -+ PCPU I Section 8.5.1 I 
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4. SERVO  SYSTEM  CPU  DEVICES 

(2)  Internal  relay (M) 

The.rmmber of  VIRTUAL mode  internal  relay  points  vanes  according to the sew0 
system  CPU  which used, as fdlows: 

For  the  A1 71 SCPU: 64 points  (M1984 - M2047) 

For  the  A273UHCPU  (8-axis  specification): 64 points  (M1984 - M2047) 

For  the  A273UHCPU  (32-axis  specification):  320  points  (M2000 - M2319) 

Table 4.2 below  shows  the  internal  relays used for  VIRTUAL  mode  positioning op- 
erations. 

Table 4.2 Internal Relay Llst 

Device No. 

Manual  pulse  generator  enable 
flag 
JOG simultaneous START  com- 
mand 
Cam & limit  switch  output  data 
batch  change  request flag 
Cam 8. limit  switch  output  data 
batch  change  completion  flag 

M2012  M2012 - M2014  M2051 - M2053 

M2015  M2015  M2048 

- M2016  M2056  SCPU + PCPU 

- M2017  M2057 

I ...---- I 
Cam 8 limit  switch  output  data 
batch  change  error flag 
START buffer full M2020 M2020 M2050 
Speed  change in progress flag  M2021- M a 2 4  M2021 - M2028  M2061 - M2092 pcpu + scpu 

- m o l 8  I M3flBA I 

Synchronous  encoder axis pres- 
ent  value  change In progress flag M2031  M2031 - M2033  M2101 - M2112 

I 
Speed switching  point  designa- 
tion flag M2040  SCPU -c PCPU 

System  setting  error flag M2041  PCPU -. SCPU 
All-axes  servo  START  command 
flag 
REAUVIRTUAL  mode  swttching 
request  flag M2043 

REAUVIRTUAL  mode  status  M2044 
REAUVIRTUAL  mode  switching 
error  detection  flag M2045 

Synchronization  discrepancy 
warning flag 
Motion  slot  module  error  detection 

M2042 
SCPU + PCPU 

M2046 
PCPU 4 SCPU 

flnn M2047 

Automatic  deceleration in prog- 
ress  flag 
Speed change "0" accept flag - 

- - M2128 - M2159 

- M2240 - M2271 
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Reference 
Section 

Section  7.2.1 
Section 4.2.1 

Section  4.2.2 

Section 4.2.3 

Section  4.2.4 

Section 4.2.5 

Section 4.2.6 

Section 4.2.7 

Section 4.2.8 

Section  4.2.9 

Section 4.2.11 

Section  4.2.12 

Section 4.2.1 3 

Section 4.2.14 

Section 4.2.15 

Section 4.2.1 6 

Section  4.2.17 

Section 4.2.18 

Section  4.2.19 

Section 4.2.20 

Section 4.2.21 



4. SERVO  SYSTEM  CPU  DEVICES 

(3) Special  relays 

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

Signal Name 

TaMe 4.3 Special Relay List 

I Device No. I Signal  Dlrectlon 

WDT error flag 
M9074 PCPU READYampleted flag 
w 7 3  

M9075 In-test-mode  flag 
External  emergency  stop  input  flag 

error  flag 
Manual  pulse  generator axis setting 

M9076 

M9077 
PCPU + SCPU 

TEST  mode request flag 
M9079 Servo  Droaram  settina  error flaa 
M9078 

Section 4.3.1 
Section 4.3.2 
Section 4.3.3 
Section 4.3.4 

Section 4.3.5 

Section 4.3.6 
seotion 4.3.7 
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4. SERVO  SYSTEM  CPU  DEVICES 

(4) Data  registers 

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

T a b  4.4 Data Register  List 

Device No. 

Signal Name A273UHCPU Signal  Direction A273~Hcpu 
A171SCPU (E-axlr 

Specmwon) Spcclflcrtion) 
(32axh 

Virtual  servomotor  monitor  area  D700 - D747  D700 - 0723 
I I 

Storage  area of present  value af- D670 D6n I D800-Dl119 I 
ter  main  shaft  differential  gear D670 - D685 

I I I 

Synchronous  encoder  monitor 
area 0748 - D755 PCPU -.. SCPU D748 - D759 
.. . .. I 

~ 01120-Dl239 
Storage  area of present  value  af- 
ter main  shaft  differential  gear D686 D689 D686 - D691 

Cam  monitor  area I D760 - D779 I D760 - D799 I Dl240 - D l  559 I 
Output  module  monitor  area I DE00 - DE79 I DE00 - D959 I DO - D639 I rl) PCPU -. SCPU 

Virtual  servomotor  control  change I D983 
area I D960 - Dl007 I D640 - D703 I 
Limit  switch  output enableddis- 

ting 
Manual  pulse  generator  axis  set- 
abled area D1008 oll D1008 - D1009 D760 - D n 5  

D l  01  2 SCPU -. PCPU D714 - D719 Dl012 - Dl014 

JOG simultaneous START axis 
setting 1 Dl015 I Dl015 I D710- D713 I 

generator I Dl016 - Dl019 I Dl016 - Dl023 1 D720 - D751 I nput  magnification  setting 

Reference 
Section 

Section  6.3.2 

Section  6.3.2 

Section 8.5.2 

Section  8.5.2 

Section  6.3.2 

Section  4.4.1 

Section  6.3.2 

Section 6.3.2 

Section  6.3.2 

'1: The  signal  direction  is  SCPU -.. PCPU  for  the  "travel  value  setting  register"  item  only. 

4-4  ' 



4. SERVO  SYSTEM  CPU  DEVICES 

(5 )  Special  registers 

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

Table 4.5 Special Register List 

Devlce No. 

A17lSCPU (32-axls (aaxle 
Slgnal  Name Section Signal  Dlrectlon rn73uHCPu  A273uwPu Reference 

Specifkation)  Speclflcntlon) 

area 
Limit switch output  status  storage D91 8o D91 81 D9180- 9183 Section  4.5.1  D776 - 0791 

I I 

PCPU  error  cause  storage  area 
D9185 - 9186 I ~ 9 1 8 5  - D9186 I D792 - D799 Servo amptifiertype storage  area 

09184 

Manual  pulse  generator  axis set- 
t ing error  cause  storage  area I D9187 I 09187 I D9185 - D9187 I 
TEST  mode  request  error  cause 
storage  area 1 09188 1 D9188 I D9182-1D9183I 
Error  program No. storage  area I D9189 - - 1  
Error  information  storage  area I D9190 - 1  
Servo  amplifier  motion slot load- 
ing information  storage  area I 09191 I D9191 1 09191 -09192 I 

Sectiin 4.5.3 

Section  4.5.4 

Section  4.5.5 
PCPU .-, SCPU 

Section  4.5.7 

Section 4.5.8 

Manual pulse generator  smooth- 
ing magnification  storage  area 1 09192 I 09192- 09194 I D752- D754 I SCPU -. PCPU 1 Section459 

REAWIRTUAL mode  switching 
error  information  storage  area D9195 Section  4.5.10 PCPU -. SCPU D9193 - D9195  D9195 

4 - 5  



4. SERVO  SYSTEM CPU DEVICES 
~~ ~ . ~ .~ 

4.2 Internal Relays (M) 

(1)  When  A171SCPU  is used 

The A1 71  SCPU  has 2048 (M/LO - MA-2047)  internal  relay & latch  relay  signals. 
Of these,  the M1984 to M2W7 signals are used  for  positioning  operations,  and  their 
applications  are  shown  in  Table 4.6 below. 

Table 4.6 Internal  Relay  List (for A171 SCPU) 

Device No.  Signal  Name I Direction t DeviceNom I Signal Signal Mame Signal 
Direction 

M1984 I Virtual  axis No.1 drive  clutch  ON/ 
OFF status 1 

M1985 I Virtual  axis  No.1  auxiliary  input 
shaft  clutch  ON/OFF  status I 

M1986 I Virtual axis No.2  drive  clutch  ON/ 
OFF  status I 

Unusable 
~~ 

JOG simultaneous START  com- M2015 mand 

Virtual  axis  No.2  auxiliary  input 

PCPU - SCPU 

I 

M1989 I shaft clutch ON/OFF  status 
Virtual  axis  No.3  auxiliary  input I M2022 I Virtual  axis  No.2  speed  change in 

Drwress flaa 
~~ ~ 

M1990 I Virtual  axis N0.4 drive  clutch  ON/ 
OFF  status I I M2023 I Virtual  axis  No.3  speed  change in 

Drwress flag 
~ ~~ . -  - 

M1991 Virtual  axis  N0.4  auxiliary  input  Virtual  axis No.4 speed  change in 
shaft clutch ON/OFF  status M2024 progress  flag 

M2000 I PC  READY I SCPU + PCPU I M2031 I Synchronous  encoder (Pl) axis 
present  value  change in progress 

Virtual  axis  No.2 START  accept  Speed  switching  point  designa- 

Virtual  axis  No.3 START  accept 
PCPU + SCPU 

I 

Virtual axis No.4  START  accept All-axes  servo START  command 
I -  I I I -  

\E; I Unusable REALNIRTUAL  mode  switching - 
I 

M2009 I All-axes  servo START  accept  flag 
I 

PCPU -. SCPU I M2044 I REALNIRTUAL  mode  status 

I M2045 I REAWIRTUAL mode  switching 
error  detection 

I - I 

I M2046 I Synchronization  discrepancy 
warning flag 

SCPU + PCPU 

PCPU + SCPU 

PCPU - SCPU 

SCPU + PCPU 

PCPU + SCPU 

SCPU + PCPU 

, PCPU + SCPU 

~ ~ 2 0 1 2  I flag Manual pulse generator enabled I SCPU -, PCPU I M2047 I Motion  slot  error  detection flag I 

4 - 6  
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4. SERVO  SYSTEM  CPU  DEVICES 

POINTS 

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

(2) Monitoring of internal  relays  (for  positioning  operations)  at  peripheral  de- 
vices  occurs  as  follows. 
(a) For an  IBM PC booted  up  with SW2SRX-GSV22PE, the  internal re- 

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

4 - 7  
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I 

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

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

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

I 

Signal Name Signal I Dlrectlon Device No. I Signal Name Signal I Direction Device No. 

M1984 

M1985 

M1986 

M1987 

M1988 

M1989 

M  1990 

M1991 

M  1992 

M1993 

M1994 

M1995 

M1996 

M  1997 

M1998 

M1999 

M2000 

M2001 

M2002 

M2003 

M2004 

M2005 

M2006 

M2007 

f i l  pcpu-scpu 

Virtual  axis  No.8  START  accept 

Virtual  axis  No.1  auxiliary  input 
shaft  clutch  ON/OFF  status 
Virtual  axis No.2 drive  clutch ON/ 
OFF  status M2010 I 

M2011 
Unusable 

Virtual  axis  No.2  auxiliary  input 
shaft  clutch ONOFF status 
Virtual  axis  No.3  drive  clutch ON/ 
OFF  status M2012 1 abled  flag 

Manual  pulse  generator No.1 en- 

Virtual  axis N0.3 auxiliary  input 
shaft  clutch  ON/OFF  status M2013 I Manual  pulse  generator  No.2 e; 

abled  flag 
Virtual  axis  N0.4  drive  clutch ON/ 
OFF  status M2014 1 abled  flag 

Manual  pulse  generator  No.3  en- I SCPU - PCPU 

M2015 1 mand 
JOG simultaneous  START  com- Virtual  axis No.4 auxiliary  input 

shaft  clutch  OWOFF  status 

OFF  status 

PCPU --c SCPU 
M2016 

M201 

M201 

M2019  Unusable - 

batch  change  request  flag 
Cam & limit  switch  output  data 

batch  change  completed  flag 
Cam & limit  switch  output  data 

Cam 8 limit  switch  output  data 
batch  change  error  flag 

PCPU + SCPU 

Virtual  axis No5 auxiliary  input 
shaft  clutch  ON/OFF  status 
Virtual  axis No.6 drive  clutch ON/ 
OFF  status 
Virtual  axis  No.6  auxiliary  input 
shaft  clutch OWOFF status 
Virtual  axis No.7 drive  clutch ON/ 
OFF  status 
Virtual  axis  No.7  auxiliary  input 
shaft clutch ONOFF status 
Virtual  axis No.8 drive  clutch  ON/ 
OFF  status progress  flag 
Virtual  axis  No.8  auxiliary  Input 
shaft  clutch  OWOFF  status M2023 I Virtual  axis No3 speed  change in 

progress  flag 

PC  READY 1 SCPU - PCPU M2024 1 Virtual  axis  No.4  speed  change in 
progress  flag I PCPU - SCPU 

Virtual axls No.1  START  accept 
flag M2025 1 Virtual  axis No.5 speed changein 

progress  flag 
Virtual  axis No.2  START  accept 
flag M2026 I Virtual  axis No.6 speed  change in 

progress  flag 
Virtual axk No3 START accept M2027 Virtual  axis  No.7  speed  change  in 

progm= flag 
Virtual  axis No.8 speed  change in 
DroQress flag I 

Virtual  axis No5 START  accept 
flag M2029 I 
Virtual axis No;6  START accept 

Virtual axk M.7 START M2031 present  value change h progress 
Synchronous encoder (Pl) axis -. scpu 

4 - 8  



4. SERVO SYSTEM CPU  DEVICES 

/ 

Table 4.7 Internal  Relay  List (for A273UHCPU &axis Specification)  (Continued) . signa1 Hwne 

Synchronous e r d e r  (P2) exis 

Synchronous  encoder  (P3)  axis 
M2032  present  vatue  ctmnge in progress 

'20% present vw ~henge in progress 

I 

Speed switching  point  designa- 

Mrectlon 
Signal 

PCPU -+ SCPU 

SCPU - PCPU 

PCPU -+ SCPU 

SCPU -+ PCPU 

Device No. 

M2044 

M2W5 

M2046 

M2047 

Signal Name Signal I Direction 
REAWIRTUAL mode  switching scpu -+ pcpu request I 
REWIRTUAL mode status I 
REAWIRTUAL mode  switching 
error detection 

warninq flag 

PCPU -P SCPU 

Motion  slot  error  detection flag 

'OCNTS I 
(1)  Internal  relays  for  positioning  operations  are  not  latched  even  when  with- 

in  the  latch  range. 
The  expression. "M 1984 - M2047" is  therefore used in this manual  when 
referring  to  internal  relays  for  positioning operations in order  to  indicate 
that they  are  not  latched. 

(2) Monitoring  of  internal  relays (for positioning  operations) at peripheral  de- 
vices  occurs  as  follows. 
(a)  For  an IBM PC booted  up  with SW2SRX-GSV22PE, the  internal re- 

lays for positioning operations set  for the l a t c h  range are displayed 
as  L1984  to L2047. 

4 - 9  



4. SERVO  SYSTEM  CPU  DEVICES 

(3)  When  A273UHCPU (%?-axis specification) is used 

The  A273UHCPU  (32-axis  specification)  has 8192 ( W O  - ML8191) interned relay 
& latch  relay  signals. Of these,  the M2000 to M2319 signals  are used for position- 
ing  operations,  and  their  applications are shown  in  Table 4.8 below. 

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

PCPU + SCPU 

4- 10 

Slgnsl 
Direction 

PCPU - SCPU 

PCPU -. SCPU 

SCPU + PCPU 

PCPU + SCPU 

SCPU + PCPU 

PCPU -c SCPU 

SCPU - PCPU 

PCPU -c SCPU 

SCPU + PCPU 



4. SERVO SYSTEM CPU  DEVICES 

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

Slgnal 
Dlrectlon 

Signal 
Dlrectlon Signal Name 

Virtual  axis No.22 speed change 
in  progress  flag 
Virtual axis No.23 speed change 
in  progress  flag 
Virtual axis No.24 speed change 
in  progress  flag 
Virtual axis No.25 speed  change 
in  progress  flag 
Virtual axis No.26  speed  change 
in  progress  flag 
Virtual  axis  No.27  speed  change 
in  progress  flag 
Virtual  axis No.28 speed  change 
in  progress  flag 
Virtual axis No.29  speed  change 
in  progress  flag 
Virtual axis No.30 speed  change 
in progress flag 

Virtual axis No.31  speed  change 
in  progress  flag 
Virtual axis No.32  speed  change 
in  progress  flag 

Unusable 

Synchronous  encoder (Pl) axis 
present  value  change  in  progress 
Synchronous  encoder  (P2)  axis 
present  value  change  in  progress 
Synchronous  encoder  (P3) axis 
present  value  change in progress 
Synchronous  encoder  (P4) axis 
present  value change in progress 
Synchronous  encoder  (P5)  axis 
present  value  change in progress 
Synchronous  encoder (P6) axis 
present  value  change  in  progress 
Synchronous  encoder  (P7) axis 
present  value  change in progress 
Synchronous  encoder  (P8)  axis 
present  value  change  In  progress 
Synchronous  encoder (PQ) axis 
present  value  change in progress 
Synchronous  encoder  (P10)  axis 
present  value  change in progress 
Synchronous  encoder  (P11)  axis 
present  value  change in progress 
Synchronous  encoder  (P12) axis 
present  value  change in progress 

Unusable 

Virtual axis No.1 automatic  decel- 
eration in progress flag 
Virtual axis No.2 automatic decel- 
eration  In  progress Rag 
Virtual axls No.3 automatic  decel- 
eration in progress flag 

Ievlce No. 

M2082 

M2083 

M2084 

M2085 

M2086 

M2087 

M2088 

M2089 

M2090 

M2091 

M2092 

M2093 - 
M2 100 

M2101 

M2  102 

M2103 

M2104 

M2105 

M2106 

M2107 

M2108 

M2109 

M2110 

M2111 

M2112 

M2113 - 
M2127 

M2128 

M2129 

M2130 

Device No. Slgnal Name 

M2054 
Unusable 

M2055 

Cam & limit  switch  output  data 
batch  change  request  flag 
Cam & limit switch output data 
batch  change  completed  flag 

M2056 

M2057 

SCPU -. PCPU 

'CPU -. SCPU 
M2058 I Cam & limit  switch  output  data 

batch  change  error flag 

'CPU -.. SCPU M2059 
Unusable 

M2060 

M2061 Virtual  axis  No.1  speed  change  in 
progress  flag 
Virtual  axis  No.2  speed  change in 
progress  flag 
Virtual  axis  No.3  speed  change in 
progress  flag 
Virtual  axis  No.4  speed  change  in 
progress  flag 

M2062 

M2063 

M2064 

M2065 I Virtual  axis  No.5  speed  change  in 
progress  flag 

M2066 I Virtual  axis No.6 speed  change  in 
progress  flag 

M2067 I Virtual  axis N0.7 speed  change in 
progress  flag 

M2068 I Virtual  axis No.8 speed  change in 
progress  flag 

M2069 I Virtual  axis No.9 speed  change in 
progress  flag 

'CPU -.. SCPU 
PCPU -. SCPU 

Virtual  axis  No.12 speed change 

M2073 1 Virtual axis No.13 speed  change 
in progress  flag 

~~~~ 

M2074 I virtual axis ~0.14speed change 
in  progress flag 

M2075 I Virtual  axis No.15 speed change 
in  progress  flag 

M2076 1 Virtual  axis  No.16 speed change 
in  progress flag 

M2077 I Virtual  axis  No.17 speed change 
in progress  flag 

M2078 1 Virtual axis No.18 speed change 
in progress fkg 

4 Virtual  axis  No.19 speed change 

Virtual axis No.20 speed change 

Virtual axis No.21 speed change 

M2079 in progress  flag 

M2080 in progress Rag 

M2081 in progress  flag 

PCPU -. SCPU 

4 -  11 
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4. SERVO  SYSTEM CPU DEVICES 

Table 4.8 Internal Retay List (for A273UHCPU 32-exis Specifkrdian) (Continued) 

I M2133 I Virtual axk No.6 automatic  decel- 
eration in progress  flag 

~~ 

I M2134 1 Virtual  axis No.7 automatic  decel- 
eration  In  progress  flag 

I M2135 I Virtual axis No.8 automatic  decel- 
eration  in  progress  flag 

I M2136 I Virtual axis No.9 automatic  decel- 
eration  in  progress  flag 

M21 37 

M2138 

M21 39 

M21 4o 

M2141 

Virtual axis No.10 automatic de- 
celeration in progress  flag 

ceteration  in  progress  flag 
Virtual  axis No.11 automatic de- 

celeration in progress flag 
Virtual axis No.12 automatic de- 

Virtual axis No.13 automatic de- 
celeration in progress flag 

celeration in progress  flag 
Virtual axis No.14 automatic de- 

I M2142 I Virtual  axis No.15 automatic  de- 
celeration  In  progress  flag 

I M2143 I Virtual  axis No.16 automatic  de- 
celeration in progress  flag 

1 M2144 I Virtual axis No.17 automatic  de- 
celeration in progress flag 

I M2145 I Virtual axis No.18 automatic  de- 
celeration in progress flag 

I M2146 I Virtual axis No.19 automatic  de- 
celeration In progress flag 

Virtual axis No.22 automatic de- 1 1 virtual No.23 automatic de-- 
M21 50 c e t e s a t i o n  in progress flag 

M2151 c e t e r a ~ n  in progress flag 
Virtual axis No.24 automatic de- 

I M2152 1 Virtual axis No.25 automatic de- 
celeretkn  In progress  flag 

I M2153 I Virtual axis No26 automatic d e  
c e l e r a b i o n  in progress flag 

I M2154 1 Virtual axis No.27 automatic d e  
celeration in p6ogress flag 
Virtual  axis No.28 automatic  de- 

Dlrectlon Devlce No. Signal 

M2159 

M2160 

M2161 

M2162 

M2163 

M2164 

M2165 

M2166 

M2167 

M2168 

M2169 

M2170 

M2171 

t- M2172 
'CPU - SCPU 

M2173 

M2174 

M2175 

M2176 

M2177 

M2178 

M2179 

M2180 

M2181 

M2182 

M2183 

M2184 

M2185 

M2186 

4 -  12 

Slgnal Name 

Virtual  axis No.32 automatic  de- 
celeration in progress  flag 
Virtual  axis No.1 drive  clutch ON/ 
OFF  status 
Virtual axis No.1 auxiliary input 
shaft  clutch  OWOFF  status 
Virtual  axis No.2 drive dutch ON/ 
OFF status 
Virtual axis No.2 auxiliary  input 
shaft  clutch O W F F  status 
Virtual  axis No.3 drive  clutch ON/ 
OFF  status 
Virtual  axis No.3 auxiliary  input 
shaft  clutch ONOFF status 
Virtual axis No.4 drive clutch OW 
OFF  status 
Virtual ads No.4 auxiliary  input 
shaft  clutch ONOFF status 
Virtual axis No.5 drtve dutch ON/ 
OFF  status 
Virtual axis No.5 euriliary input 
shaft  clutch  OWOFF  status 
Virtual axis No.6 drive clutch OW 
OFF  status 
Virtual axis No.6 auxiliary  input 
shaft  clutch  OWOFF  status 
Virtual axis No.7 drive  clutch OW 
OFF  status 
Virtual axis No.? auxiliary  input 
shaft  clutch OWOFF status 
Virtual axls No.8 drlve clutch ON/ 
OFF  status 
Virtual axh NoB auxiliary input 
shaft  clutch ONOFF status 
Virtual axis No.9 W e  dutch ON/ 
OFF  status 
Virtual axis No3 auxiliary input 
shaft  clutch  OWOFF  status 
Virtual axls No.10 drlve clutuh 
O W F F  status 
Virtual axis t40.10 muxiliary input 
shaft  clutch  ONlOFF  status 
Virtual exis N0.11 drive clutch 
O W F F  status 
Virtual axis No.11 auxiliary input 
shaft  clutch  OWOFF  status 
Virtual axis No.12 drhre dutch 
OWOFF  status 
Virtual axk No.llaudiary input 
shaft  clutch OWOFF status 
Virtual axis No.lB&tve dutch 
ONlOFF  status 
Virtual axis No.13 audiary Input 
shaft  clutch OWOFF s t a b  
Virtual axla No.14.drhre clutch 
ONOFF status 

Signal 
Directlon 

'CPU - SCPU 



4. SERVO  SYSTEM  CPU  DEVICES 

W l e  4.8 lntenrrl Relay List (for A273UHCPU 32-axls SpecmCrtian) (Continued) 

DevlceNo. I Slgnrl Nun@ I Dlrectlon 
Signal Signal 

Direction 

PCPU -. SCPU 

Dew No. Slgnd N o m  

M21 87 

M2188 

Virtual  axis  No.14  auxiliary input 

shaft clutch OWOFF status M2189 

OWOFF status 

shaft  clutch OWOFF status 
Virtual axis No.15 drhre dutch 

Virtual axis No.15  auxiliary Input 

I I 

M221 I shaft  clutch  OWOFF  status 
Virtual axis No.28 auxiliary  input 

M2216 I Virtual  axis No.29 drive dutch 
OWOFF  status I 

M2217 1 Virtual axis No.29 auxiliary  input 
shaft  clutch  OWOFF  status 

I M2190 I Virtual axis No.16 drive dutch 
OWOFF status M2218 I Virtual axis No.30 drive d u w  

OWOFF  status I 
I M2191 I Virtual axis No.16  auxiliary input 

shaft clutch OWOFF status 
M2219 I Virtual  axis ~0.30 awdliary  input pcpu ~ scpu 

shaft  clutch  OWOFF  status 

I M2192 I Virtual axis No.17 drive dutch 
OWOFF status M2220 I Virtual axis No.31 drive dutch 

OWOFF  status I 
M2193 

M2194 

Virtual  axis No.17 auxiliary  input 

Virtual  axis No.18 auxiliary  input M21 95 

Virtual  axis  No.18 drive clutch 
shaft  clutch  ON/OFF  status 

OWOFF status 

I /  shaft  clutch OWOFF status 

M2221 Virtual axis N o 3 1  adliary input 
shaft  clutch  OWOFF  status 

M2222 I OWOFF  status 
Virtual  axis No.32 drive dutch I 

I 

M2223 Virtual  axis  No.32  auxiliary  input 
shaft  clutch  OWOFF  status 

I M2196 I Virtual  axis  No.19 drive clutch 
OWOFF  status 1 Unusable 1 -  I M2197 1 Virtual  axis  No.19  auxiliary  input 
shaft  clutch OWOFF status M2240 1 Virtual  axis No.1 speed change 

'0" accept  flag 

I M2198 1 Virtual  axis No.20 drive clutch 
OWOFF status M2241 I Virtual  axis  No.2 speed change 

'0" accept flag 

I M2199 I Virtual  axis  No.20  auxiliary  input 
shaft  clutch  OWOFF  status M2242 I Virtual  axis  N0.3 speed change 

'0" acceDt flag 

M2243 I Virtual  axis No.4 speed change 
"0" accept  flaa M22w 

Virtual  axis No.21 auxiliary  input M2201 

OWOFF status 

Virtual axis No.22 auxiliary  input 
shaft clutch OWOFF  status M2203 

OWOFF status 
Virtual  axis  No.22 drive clutch M2202 

shaft  clutch  OWOFF  status 

Virtual  axis  No.21 drive clutch 

M2244 I Virtual  axis  N0.5 speed change 
'0" accmt flaa 

M2245 I Virtual  axis  No.6 speed change 
V accept  flag 

M2246 I uO" Virtual  axis  N0.7 speed change 
accept  flag 

I M2204 1 Virtual axis No.23 drive clutch 
OWOFF status M2247 1 Virtual  axis  No.8 speed change 

'0" accept  flag 

~ ~~~~~ 

1 M2205 I Virtual  axis  No.23  auxiliary  input 
shaft  clutch OWOFF status 

Virtual  axis  No.9 speed change 

PCPU -. SCPU I M2206 I Virtual  axis  No.24 drive clutch 
OWOFF status 

I M2207 I Virtual  axis  No.24  auxiliary  input 
shaft clutch OWOFF status M2250 I Virtual  axis  No.11 speed change 

'0" accept flag 

I M2208 I Virtual  axis  No.25 drive clutch 
OWOFF status M2251 I Virtual axis No.12 speed change 

'0" accept  flag 

M2209 I shaft clutch O W F F  status 
virtual axis No25 auxiliary  input M2252 W accept  flag 

Virtual  axis  No.13 speed change 

v accept  flag 

W accept flag 
Virtual  axis No.16 speed change M2255 

W aocept flag 
Virtual axis No.15 speed change w, 

Virtual axis No.14 speed change 

Virtual axis No.18 speed change w accept  flag M2257 

Virtual  axis  No.17 speed change 
Wacceptflag 

I I W F F s t a t u s  
Virtual axis No26 drive clutch 

shaft clutch OWOFF status 
Virtual axis No27 dcive dutch 

Virtual axis No.27  auxlliary  Input 
shaft dutch 0- stwus 

I M2214 I virtual ards N0.28 drive dutch 
OWOFF status 
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4. SERVO SYSTEM CPU DEVICES 

DevlceNo. I Signal Name 

Virtual axis No. 19 speed change 

Virtual axis No. 21 speed change 
'0" accept flag 

M2261 1 Virtual axis No. 22 speed change 
"0" accept  flag 

M2262 I Virtual axis No. 23 speed change 
'0" accept flag 

M2263 I Vlrtual axis No. 24 speed  change 
'0" accept  flag 

M2264 I Virtual ads No. 25 speed  change 
"0" acceDt flaa 

M2265 '0" accept flag 
Virtual axis No. 26 speed  change 

a d o n  DevlceNo. Signal Slgnrl Nww Signal 
Dhbaion 

I M2266 I Virtual axis No. 27 speed change 
'0" accept flag 1 

I M2267 I Virtual axis No. 28 speed change 
"0" accept flag 
Virtual axis No. 29 s p e d  change 

Virtual  axis No. 30 speed change 
"0" accept  flaa 

PCPU -. SCPU 

PCPU + SCPU I . "  
Virtual axis No. 31 speed  change 

I I J I I M2271 I Virtual  axis No. 32 speed  change 
"0" accept  flaa I I 

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

(2)  Monitoring  of  internal  relays  (for  positioning  operations)  at  peripheral de- 
vices  occurs  as  follows. 
(a)  For an IBM PC booted  up  with  SW2SRX-GSV22PE, the internal re- 

lays for  positioning  operations  set  for the latch  range  are  displayed 
as I2000 to  L2319. 
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4. SERVO  SYSTEM CPU DEVICES 

I 

- 
J 

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

(1) This  signal  notifies  the  PCPU  that  SCPU  operation  is  normal. It is  switched ON 
and  OFF  by  the  sequence  program. 

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

(b)  When M2000 is OFF,  and  when a  TEST  mode  has  been  established ("9075" 
TEST  mode  in  progress  flag is ON)* from  a  peripheral  device,  the  functions 
described  at  item  (a)  above will be inoperative  even if M2000 is switched ON. 

(2) The  fixed  parameters,  servo  parameters,  and  limit  switch  output  parameters  can 
only  be  changed  using a  peripheral  device  when M2000 is OFF. 

If an  attempt is made to change  this  data  while M2000 is ON, an  error will occur. 

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

(a)  Processing  details 

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

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

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

4) The  PCPU  READY-completed  flag (M9074) * is turned ON. 

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

(c) While  the  test  mode is in  effect,  the  processing in (3), (a)  above is not 
executed. 

When  the  test  mode is cancelled,  the  processing in (3), (a)  will  be  executed 
if M2000 is ON. 

t start of positioning  Deceleration to stop 

ON I ,  
! !  

PCPU  READY-corn- 
pleted flag 
(M9074) I ,  

I ,  
I ,  
I ,  
I ,  , (MW74) does rot come ON because 

I deceleration is in progress. 
ervo  parameters  set in the servo amplifiers 

Clearance of M codes 

*: For  details  regarding the "TEST  mode in progress  flag" and the  'PCPU READY-cmpleted flag", 
see Section 4.3. 

4 -  15 



4. SERVO  SYSTEM  CPU  DEVICES 

(4) When M2000 turns OFF, the  following  processing is exearted. 

(a)  Processing  details 

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

2)  Operating  axes  are  decelerated  to  a stop. 

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

ON 

M2000 OFF 
f 

RUN + STOP switching STOP -. RUN switching 

4.2.2 Virtual  servomotor START accept  flags (M2001 - M 2 M 2 0 0 1  - M2008/M2001 - M2032) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Signals from PCPU to SCPU 

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

r - [Ex] When  A273UHCPU (8-axis  Specification) is Used - - - - - - - - - - - - 1 

1 When requesting servo program  execution for positioning  at  axes 1 and 3, the I I following  START accept fhgs are  used. I 

I 

I DSFRP instruction  execution  request I 
I 

I / V DSFRP instNction execution enabledl 

1 :  I 
I 

' 1  
I 
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4. SERVO SYSTEM CPU DEVICES 

(2) START  accept  flag  ON/OFF  processing  occurs  as  shown  below. 

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

~~~~ 

(1) '1 : For details regarding the "positioning START completed"  and "positioning completed" 
signals, see Section 8.5.1. 

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

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

(b) The START  accept flag is ON when  the  manual pulse generator is enabled  (M2012/M2012 
- M2014/M2051 - M2053: ON), and is OFF  when  the manual pulse generator is disabled 
(M2012/M2012 - M2014hI2O51 - M2053: OFF), 

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

I DSFLP/SVST 
instruction OFF  at  present value change 

OFF 
START accept flag ent  value  change completion 

processing 
t, 

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

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

(2) If a  start  accept  flag  that is OFF is switched ON with the sequence  pro- 
gram  or a  peripheral  device,  no  error  will  occur  at  that  time,  but  the  next 
time  an  attempt is made to start  the  axis  a  start  accept  flag  ON  error will 
occur  and  the  axis  will  not  start. 

4-17 
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4. SERVO  SYSTEM  CPU  DEVICES 1 

(3) When M2000 is OFF, execution of a DSFRP/SVST instruction *2 causes 
the  start  accept  flag to come ON; the  flag  goes OFF when M2000 comes i 
ON. 

r 

PC READY (M2000) 

DSFRP/SVST  instruction 

START accept  flag  OFF 

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

(2) '2: For  details  regarding  DSFRPlSVST  instructions,  refer to the  Motion  Controller (sv13/22) 4 

Programming  Manual (REAL Mode)  and  see  Section 5.2. p i  
b 

t 
3 
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4. SERVO SYSTEM CPU DEVICES 

4.2.3  All-Axee sew0 START  accept flag (M2009/M2009~9) .... Signal  sent from Pcpu to SCPU 

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

ON . . . . . . .  Servo is operative. 

OFF . . . . . .  Servo  is  inoperative. 

~~ 

ON 

All-axes  servo START 
accept  flag 

All-axe~ ~ 8 1 ~ 0  START 
command 

Servo ON 

4.2.4  Manual  pulse  generator  enabled  flag  (M2012bA2012 - M2014/M2051 - M2053) ............................ Signal  sent  from  SCPU to PCPU 

The  manual  pulse  generator  flag  designates the enabled/disabled  status  for  positioning 
executed  by  pulse  inputs from manual  pulse  generators  connected to the  A171  SENC 
PULSER  *1  IA273EX  P1 - P3  *2. 

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

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

4.2.5 JOG simultaneous START command ( ~ 1 5 ~ 2 0 1 5 / M 2 0 4 8 )  ............................ Signal  sent  from  SCPU to PCPU 

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

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

I REMARKSI 
(1) *1: For details  regarding  the A1  71  SENC  PULSER (connector),  refer  to  the Motion Controller 

(A1 71  SCPU)  User’s Manual. 
(2) V :  F o ~  detsils regarding the A273EX  P1 - P3 (CoMlectOr), refer  to the Motion Conhdler 

(A273UHCPU) User’s Manual. 
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4. SERVO  SYSTEM  CPU  DEVICES 

4.26 Cam data & Hmit  switch output drEll brtctr c t h a m g m , # " ~ r t  flag (Nane/fU11201-) ............................. Signal sent from SCPU to PCPU 

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

(2)  The  cam  data & limit  switch  output  data  batch  change  request  flag is used  to  re- 
place  existing cam data  and  limit  switch  output  data  with  other  cam  data  and  limit 
switch  output  data  when  the  power is switched ON, or  when a sew0 system  CPU 
reset  occurs.  (Cam  data and limit  switch  output  data  changes  can  be  executed 
in either  the  REAL  or  VIRTUAL  mode.) 

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

Cam  data  input  processing  begins  at the W016 signal's  leading  edge (OFF 
+ ON), and  will  continue  even ff the M2016 signal is switched OFF before 
completion. 

(b)  Execute  a  reset  when  cam  data  and  limit  switch  output  data  input  is  completed 
normally, or when  an  error is detected. 

1) Normal  completion .... M2017 is ON 

2) Error  detected . . . . . . . .  M2018  is ON 

(3) For details  regarding cam data  and limit switch output data  changes,  see  Sections 
8.4.6 and  8.4.7. 

4.2.7 Cam  data & limit switch output data batch CRQnge compMon fb@(None/M2017/M1057) ............................. Signal iient  from PCPU  to SCPU 

(1). No cam data & limit  switch  output data batch ohangecompletion  flag  setting  is  pos- 
sible when  the  A1  71 SCPU is used. 

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

(a)  The  flag is ON when  the  data  change  has  been  completed  normally. 

(b)  M2017  switches OFF when M a 1 6  is switched OFF. 

(3) Switching  from  the REAL mode tothe VIRTUAL  mode is impossible  while  cam  data 
and hit switch output data are being input. 

M2016  should  be  used  as  a  VIRTUAL  mode  switching  interlock  function. 

, 
! 

f- 
L 

r 

L' 

I 
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4. SERVO  SYSTEM  CPU  DEVICES 

4.2.8 Cam data & llmft  switch output data batch change error fbg ( N o m 8 1 W 0 5 8 )  ............................. slgn&l bent kwn PCPU to SCPU 

(1) No cam data & limit switch output data batch  change  error  flag  setting is possible 
when the A i  71 SWU is used. 

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

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

(b)  The  flag is ON when  an'error  has  occurred  during  the  batch  change  operation. 

(3) M2018 switches OFF when M2016 is switched OFF. 

4.2.9 START buffer fu t t  (M2(t28/M2M(#M2O!jtl) .................... SIgnal sent  from  PCPU to SCPU 

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

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

4.2.10 Speed change in progress flag (M2021 - M2024N2021 - M2028M2061 - M2092) ............................. Signal sen4 from PCPU to SCPU 

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

I 
ON 

Speed change command OFF 1 I 
Delay due to sequence program 

DSFLPEHGV instruction 

Speedchangein prosressm 
OFF 

I 

Speed after speed change 

I * 

Speed change completed 
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4.2.11  Synchronous encoder present value change In progress flag 
(~m~1Ma031 - H2033tM2101 - M2112) . . . . . . . . . . . . . . . . . . . . . Signal  sent  from  PCPU  to  SCPU 

This flag  switches ON white a  synchronous  encoder  present  value  change  (designated 
by  a  control  change  (D$FLP/CHGV)  instruction at the sequence  program)  is in prog- 
ress. 

This Rag should be used for synchronous  encoder  present  value  change  program  inter- 
lock  puiposes. 

ON 

Synchronous 
encoder  present OFF 
value  change  in 
progress  flag  Present  value 

4.2.12 Speed switching  point  designation  flag  (M2040) . . . . . . . . . . . . Signal  sent  from  SCPU  to  PCPU 

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

(1) By  turning M2040 ON before  the  start of constant  speed  control  (before  the  servo 
program is started  using  the  DSFRP/SVST  instruction),  control  can  be  executed 
with  a  speed  change  at  the  start of the  pass  point. 

Pass potnts in 
constant  speed  control 
(here, a speed  change 
is  designated  at P3) 

Speed  switching  point 
designator  flag 
DSFRP/SVST 
instruction 

Start accept  flag 

I I I I I I 
I I Pass  points  in  constant I I 1 I p2 I p3 I p4 speedcontrol (here,  a ! speedchamis P1 P4 P3  P2 

I I I 

OFF I I 

I 

I 
I 

I 

I I Speed switching p o i n t 4  I 1  
L - - L  _ _ _ _ _ _ _  I _ - .  

I I designator  flag 

I I instruction I I 

I 
I 
I 
I I 

I 
I 

I I 
I DSFRPSVST 

OFF Start accept  flag OFF 

(2) After  completion of start  accept  processing,  the  speed  switching  point  designation 
flag  can be turned  OFF  at any  time. 
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4.2.13 System setting error flag (M2041) .......................... Signal sent from PCPU to SCPU 

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

ON . . . . . . .  Error 

OFF . . . . . .  Normal 

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

When  using  the A1 71  SCPU, the ERROR  LED on the  front of the  CPU  will  switch 
ON when an  error  occurs.  Moreover,  a log of errors  which  have  occurred can be 
referred to at a  peripheral  device  (device  running  SW2SRX-GSV22PE). 

I 

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

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

4.2.14 Albaxes servo START command  (M2042) ................... Signal sent from SCPU to PCPU 

This  signal is used to enable servo operation. 

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

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

ON 

START command 
ON 

/ 

POINT I 
Once  M2042 is switched ON, it will not  switch  OFF  even  if  the  CPU  is  stopped. 
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J 

4.2.15 RE&Nif3TUAL mode switching request flag (M2043) ....... Signal m t  tromSWUto PCPU 

This flag is used for switching between the REAL and VIRTUAL  modes. 

(1) To switch from the  REAL to the  VIRTUAL  mode, turn M2043 ON after  the "74 
PCPU  READY  flag  comes ON. 

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

If an error is detected,  switching to the  VIRTUAL  mode  will  not  occur. In this  case, 
the M2045 REAWIRTUAL Mode  Switching  Error flag will  switch ON, and  the 
error  code  will  be  stored at the  D9195/D9195/D9193  error  code  storage  error. 

(2) To switch  from  the  VIRTUAL  to  the  REAL  mode, turn M2043 OFF. 

If an "all-axes  stopped"  status  exists  at  the virtual servomotors,  switching to the 
REAL mode  will  occur,  and  M2044  will  go  OFF. 

Switching  to  the  REAL  mode will not  occur  if  any of the  virtual  servomotor  axes 
are  in  motion. In this  case,  M2045  will  switch ON, and  an  error  code  will  be  stored 
at  the  D9195D9195D9193  error  code  storage  error. 

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

4.2.16 REAIJVIRTUALmode status flag (M2044) .................. Slgnd tent from PCPU to SWU 

This flag verifies that switching  between  the  REAL  and  VIRTUAL  modes is completed, 
and  verifies  the  present  mode. 

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

ON when  switching  from REAL to VIRTUAL mode is completed. 

This flag should be used  as  an  interlock  function  when  executing  a  servo  program 
START  or a  control  change (speed change,  present  value  change). 

4.2.17 REAWIRTUAL mode switching error detection flag (M2045) ............................ S w a l  sent from PCPU to SCPU 

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

Remains  OFF  if  no  error  was  detected  at  mode  switching. 

Switches ON if an error  was  detected  at  mode  switching. 

In this  case,  the  error  code  will  be  stored  at D9195D9195D9193. 
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4.2.18 Synchronization  discrepancy  warning flag (M2046) . . . . . . . . . Signal sent from PCPU to SCPU 

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

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

M2046 ON . . . . . Continued  operation  disabled 

M2046 OFF . . . . Continued  operation  enabled 

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

When  operation is stopped by an  external  emergency  stop  (EMG)  command. 

When  a  servo  error  occurs  at  the  output  module. 

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

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

(b)  Synchronize  the  axes. 

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

(d)  Switch to the  VIRTUAL  mode. 

(e)  Resume  operation. 

4 - 2 5  

/ 

1 



4. SERVO  SYSTEM  CPU  DEVICES 
~ ~~ ~ ~ ~~ 

4.2.19 Motion slot~rnodule error detection fhg(M2W7) . . . . . . . . . . . . Signal sent from PCPU to SCPU 

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

ON . . . . . . . Status of mounted  module  is  abnormal 

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

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

(1) When  A171  SCPU  is  used 

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

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

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

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

SLOO UNIT  ERROR 
T T  

I/O slot No. (0 - 7) 
Basic  unit No. 
- 0: Base  unit 

1 : Motion  extension  base  unit 

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

(2nd  extension  stage) Displayed  only  when 

(3rd  extension  stage)  specification)  is  used. 

(4th  extension  stage) - 

3:  Motion  extension  base ~ 2 7 3 u ~ C p u  (32-axis 

4:  Motion  extension  base  unit 

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

POINT 1 
Positioning  control  will  continue  even  if  an  error is detected  at  an  optional slot. 
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4. SERVO  SYSTEM CPU DEVICES 

, ,/’- 

4.2.20 Automatic decekratiin  in progress flag (M2128 - M2199): 
When A273UHCPU 32-axis  specification is used . . . . . . . . . . . . Signal  sent from PCPU to SCPU 

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

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

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

(3) The  automatic  deceleration  in  progress  flag  will  not  switch ON under  the  following 
conditions: 

When  deceleration is caused  by  switching  the JOG signal OFF. 

During  manual  pulse  generator  operation. 

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

When the  travel  value is “0”. 

I I I I 
I I I 
I I I Automatic  deceleration ON 

in  progress  flag OFF I t I 
(4) The  “automatic  deceleration in progress  flags”  are shown  below. 

4 -27 



4. SERVO SYSTEM CPU  DEVICES 

4.2.21 Speed change "0" accept flag,(- - M 2 1 H ) :  When AQPWHCPU 3eWisapdihtion is'used 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Signal sent frornPCfU to SCPU 

(1) This  signal is ON while  a speed change to '0" request is being  accepted  for  a  virtual 
servomotor axis. 

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

Deceleration to a stop on  acceptance of 
speed "0" speed change request 

A 
Positioning will be resumed in response 
to a speed change to a speed other  than 

V 

I I I I I * t  
I I I I 

I I 
I I 

Start  accept  flag 
I I I I 

"Accepting  speed OFF I 

I ON 
I 
I 

-ge P I '  Rag I 

c-- 
Positioning t 
completed 

(3) The speed change '0" accept  flags  are  tabled below. 

POINTS I 
(1) A START accept  flag (M2001 - M2032) ON status  when  positioning  is 

stopped  indicates  that  a  request  for  a speed change to speed "0" has 
been accepted.  Verify  this  by  checking  the  "speed  change "0" accept 
flag"  status. 

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

(3) A request  for  a  speed  change to speed "0" will be invalid  under thefollow- 
ing  conditions: 

After  deceleration  caused  by  a JOG OFF. 
During  manual  pulse  generator  operation. 
After  an  automatic  deceleration  START  during  positioning. 
After  deceleration  due to a  stop  cause. 
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4. SERVO  SYSTEM  CPU  DEVICES 

(4) If another  speed  change  request  designating  a  speed  other  than "0" occurs  during 
a  deceleration  and  stop  due to a  speed  change  request  for  speed "O", the  "speed 
change "0" accept  flag"  will  switch OFF. 

[ Speed change"0" I 
, / v l j  1 '\ I Speed change V2 I 

"Accepting OFF f f 
speed  change - - ~ . . ~~~ ~~ ~ . 

[0]" flag 

1 

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

,J 

c 

I Speed  change "0" I 

(6) If a  speed  change  request  for  speed "0" occurs  after  automatic  deceleration  has 
been  started,  the  "speed  change "0" accept  flag"'wil1  not  switch ON. 

I J 
A 

Start of automatic  deceleration 

I,,, 

Speed change '0 I 

/ I ', 
1 '\, * t  
I 

I I 

"Accepting 
speedchange 
[0]" flag 
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4. SERVO  SYSTEM  CPU  DEVICES 

(7) During  position  follow-up  control,  the  “speed  change “0” accept  flag”  will  switch ON 
even if a speed  change  to “ 0  request.occws  after  automatic  deceleration  to  the 
command  address  has  started. 

Command  address  P1  Start of automatic  deceleration 

Command 
address  P2 

_ _ ~ _ _ _  t 

Start  accept __ A 
flag 

“Accepting OFF ‘ t 
speed  change 
[O]” flag 

l R E M A R K l  
During  position  follow-up  control,  positioning  will not be  started  while  the  “speed  change “0” accept 
flag”  is ON, even if the  command  address is changed. 
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4. SERVO SYSTEM  CPU  DEVICES 

4.3 Spec)el4?elays p, U) 

c 

i 

The  servo  system  CPU  has 256 special relay  points  from M9000 to M9255. 

Of these,  the 7 points  from W 7 3  to "79 are  used  for  positioning  control,  and  their 
applications  are  indicated in Table 4.9. 

Table 4.9 Special  Relay List 

Mode Used 

W e  Mode 
Signal Mame Slgnal Mrectlon W ~ A L  REAL Device No. 

WDT error flag "73 - 
PCPU  READY flag 

M9075 TEST mode ON flag 
"74 

External emergency  stop input flag I M9076 
Manual pulse generator axis setting error flag I M9077 I I 
TEST  mode  request flag 

M9079 Servo  program setting error flag 
M9078 

[O]: used 

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

This  flag  switches ON when a  "watchdog  timer  error" is detected  by  the  PCPU's  self- 
diagnosis  function.  When  the  PCPU  detects  a  WDT  error,  it  executes an immediate 
stop  without  deceleration of the  driven axes. 

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

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

4.3.2  PCPU  READY  flag  (M9074) ................................ Signal  sent from PCPU to SCPU 

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

I c 

(1)  When  the  PC READY flag (M2000) turns from OFF to ON, the  fixed  parameters, 
servo  parameters,  limit  switch  output  data,  etc.,  are  checked,  and  if  no  error is de- 
tected  the  PCPU  READY-completed flag comes ON. 

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

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

I 

PCPU  READY 
("74) 

Servo parameters are written 
to the m o  amplifier, and M- 
codes are  cleared. 
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4.3.3 TEST mode ON flag (M9075) ............................... Signal mt frsm P G W  k SCPU i 
1 

.(l) This flag status  indicates vvhether 8 TEST  mode  established  from  a  peripheral  de- 
vice is currently in effect. It can  be  used as an  interlock  function when starting  the 
servo program'by a sequence program DSFRPfSVST instruction '1. 

4 

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

ON . . . . . . .  TEST  mode is in effect. 

(2) if the  TEST  mode is not  established in response  to  a  TEST  mode  request  from  a 
pehpheral  device,  the TEST mode  request  error  flag  (M9078)" will switch ON. c 

4.3.4 External  emergency  stop  Input flag (M9076) ................ Stgnal  sent from PCPU  to  SCPU 

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

OFF . . . . . .  External  emergency  stop  input is ON. r 
ON .. . . . . .  External emergency  stop  input  is OFF. i .- ' 

4.3.5  Manual  Pulse  Generator  Axis  Setting  Error  Flag (M90n) .... Signal  sent  from  PCPU  to  SCPU 

(1) This Rag indicates  whether  the  setting designated at the manual  pulse  generator 
(P1 , P1 - P3) axis  setting  register (Dl012 - Dlot4)*2 is normal or  abnormal. 

* 
* 

P 

OFF . . . . . .  All Dl012 . D l  014  settings  are  normal. 

ON ....... At least  one Dl012 . Dl014 setting is abnormal. 
I 

(2)  When  M9077  switches ON, the  error  content  is  stored  at  the  manual  pulse  genera- \ 
tor cutis setting  error  register  (D9187). w ,1 

4.3.6 TEST Mode Request Enor Flag (M9078) .................... SigW sent  from PCPU to  SCPU 

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

1 
(2) When  M9078  switches ON, the  error  content is stored  at  the  manual  pulse  genera- 

tor  axis  setting  error  register  (D9188). -. 

4 
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4. SERVO SYSTEM CPU  DEVICES 

4.3.7 Servo  Program  Setting  Error  Flag (M9079) . . . . . . . . . . . . . . . . . Signal sentfrom PCPU to SCPU 

This flag status indicates  whether  the  posrtioning  data  at  the  servo  program  designated 
by the DSFRPBVST instruction *l is normal  or abnormal. 

OFF . . . . . . Normal 

ON . . . , . . . Abnormal 

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

*I : For details regarding the DSFRP/SVST instruction, see Section 5.2 of the Motion  Controller 
(SV13i22) Programming Manual (REAL Mode). 

V :  For details regarding the manual pulse  generator axis setting register, see Section 6.3.2 of this 
menuel. 
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4.4 DatLBeghtws 

The A171SCW has 1024 (DO - 01023) data  register:paints,  and  the  A273UHCPU 
(8/32-axis specification)  has 81 92 (DO - 081 91)  data register points. Of these  data  reg- 
isters,  the  ones  shown  below  are  used  for  positioning  control. 

At  A171SCPU .......................... D670 - Dl023 

At  A273UHCPU  (8-axis  specification) . . . . . .  D670 - Dl023 

At  A273UHCPU  (32-axis  specification) . . . . .  DO - Dl559 

This  section  discusses  the  "limit  switch  output  disable  setting"  register. 

For  details  regarding  drive  module  data  registers,  see  Section 6.3.2.  For details  regard- 
ing  output  module  data  registers,  see  Section 8.5.2. 

4.4.1 Limit switch output disable  setting  reglster (Dl 008 - D1009/D1008 - D1011lD760 - D775) .............................. Data  sent from SCPU  to  PCPU 

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

(1)  When  A171SCPU  is  used 

b15  b14  b13  b12 b l l  b10  b9 b8 b7 b6 b5 b4 b3 b2 b l  W 

Dl008 LYOO  LYOl  LY02  LYO3  LYO4  LY05  LYO8  LY07  LYO8  LYO9  LYOA  LYOB  LYOC  LYOD  LYOE LYOF - Foraxis 2 -0 d 
r, - Foraxis 1 - 

Dl009 LYlF I LYlE I LYlD I LYlC I LYlB I LYlA I LY19 I LY18 I LY17 I LY16 I LY15 I LY14 I LY13 I LY12 I LYll I LYlO - For  axis 4 -0 A 
- I -  For  axis 3 - 

(1) Each b R  setting  is  designated as "1" or "0". 
1 : Disable ... Limit  switch  output  remains OFF. 
0: Enable .... Limit  switch  output turns ON and  OFF in accordance  with the set data. 

(2) The 'LY" of LYOO - LYl F indicates the limit switch  output. 

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

b15  b14  b13  b12 b l l  b10 b9 b8 b7 b6 W b4 b3 b2 b l  bo 

Dl008 LYOO  LYOl  LY02  LYO3  LYO4  LY05  LYO8  LY07  LYO8  LYO8  LYOA  LYOB  LYOC  LYOD  LYOE  LYOF - Foraxis 2 I, -, - For axis 1 -H 

Dl009 LYlO LYll LY12  LY13  LY14  LY15  LY16  LY17  LY18  LY19  LYlA LYlB  LYlC  LYlD  LYlE  LYlF - For axis4 4- -, - F o r d s 3  

Dl010 LY2F  LY20  LY21  LY22  LY23 LY25  LY24 LY26  LY27  LY28  LY29  LY2A LY2B  LY2C  LY2D LY2E - For  axis 6 - 1  a 
7- For  axis 5 - 

Dl011 LY30  LY31  LY32 LY33  LY34  LY35  LY36  LY37  LY38  LY39  LY3A  LY3B  LY3C  LY3D  LY3E  LY3F - Foraxis 8 

(1) Each  bit setthg is designated as '1" or 'YT. 

(2) The 'LY of LYOO - LYBF indicates the limit  switch output. 

-I - 
r, - Foraxis7 

1: Disable ... Limit switch output remains OFF. 
0: Enable .... Limit switch output tums ON and OFF in accordance with the set data. 
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(3) When A273UHCPU (32-axis  specification)  is used 

b15 b14  b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3  b2 b l  bO 

D760 LYOO LYOl  LY02  LY03  LY04  LY05 LY06  LY07 LYO8  LYO9  LYOA  LYOB  LYOC  LYOD LYOE  LYOF - For  axis  2 - I  -, - For  axis 1 - 
D761  LYlO LYl l  LY12  LY13  LY14  LY15 LY16  LY17  LY18  LY19 LYlA  LYlB LY1C  LY1D LYlE  LYlF - For axis4 L I 1  

-I - For  axis  3 - 
D762  LY20  LY21  LY22  LY23 LY24  LY25 LY26  LY27  LY28  LY29  LY2A  LY2B  LY2C LY2D  LY2E  LY2F - For  axis  6 L I  d 

7 ,  - For  axis 5 - 
D763  LY30  LY31 LY32  LY33  LY34  LY35 LY36  LY37  LY38  LY39 LY3A LY3B LY3C  LY3D  LY3E  LY3F 

Foraxis 8 -4 For axis7 - 
D764 L Y ~ O  L Y ~ I  ~ Y 4 2   ~ Y 4 3   ~ Y 4 4  LY45 LY46  LY47  LY48 LY49  LY4A LY4B  LY4C  LY4D LY4E  LY4F - For  axis  10 L I  1 -,  ~ For  axis  9 ------+ 

D765  LY50  LY51  LY52  LY53  LY54  LY55 LY56  LY57  LY58 LY59  LY5A  LY5B  LY5C  LY5D  LY5E LY5F - For  axis  12 d1 
r ,  - For  axis  11 - 

D766  LY60  LY61  LY62  LY63 LY64 LY65  LY66  LY67  LY68  LY69  LY6A  LY6B  LY6C LY6D  LY6E  LY6F 

_I1 - For  axis 14 r ,  - For  axis  13 - 
D767  LY70  LY71  LY72  LY73 LY74 LY75  LY76  LY77  LY78  LY79  LY7A  LY7B  LY7C LY7D  LY7E  LY7F 

w- For  axis  16 - 
- I  - For  axis  15 - 

D768 LYE0  LYE1 LY82 LY83 LY84 LYE5  LY86 LY87 LYE8  LYE9  LY8A LY8B LYBC  LY8D LY8E LY8F - For  axis  18 - I  a -, - For  axis  17 _____)( 

D769 LY90  LY91  LY92  LY93  LY94  LY95 LY96 LY97  LY98  LY99  LY9A LY9B LY9C  LY9D  LYSE LY9F - For  axis  20 -- For  axis  19 - 
D770 LYAO LYAl LYM LYAB  LYA4  LYA5  LYA6 LYA7 LYA8 LYA9  LYAA  LYAB  LYAC LYAD  LYAE  LYAF 

_ I d  ie--------- For  axis  22 -, - For  axis  21 - 
D771 LYBO LYBl LYE2 LYE3 LYB4  LYE5  LYE6  LYB7  LYE8  LYE9 LYBA  LYBB  LYBC LYBD  LYBE LYBF - Foraxis 24 -- Foraxis23 - 
D772 LYCO LYCl LYC2  LYC3  LYC4  LYC5  LYC6  LYC7  LYC8  LYC9 LYCA  LYCB  LYCC LYCD  LYCE  LYCF 

L, a - For axis26 -, - For  axis  25 ______*( 

D773 LYW  LYDl LYD2 LYDB LYD4  LYD5  LYD6  LYD7  LYD8  LYD9 LYDA LYDB  LYDC  LYDD LYDE  LYDF - For axis28 SI a 
r , -  For  axis  27 -w 

D774 LYE0  LYE1  LYE2  LYE3  LYE4 LYE5 LYE6 LYE7  LYE8  LYE9  LYEA  LYEB LYEC LYED  LYEE LYEF 

Foraxis 30 -4 For  axis  29 - 
D775 LYF5 I LYF4 1 LYFB I LYF2 I LYFl I LYFO LYF6 LYF7  LYFB  LYF9 LYFA  LYFB  LYFC  LYFD  LYFE LYFF - For  axis 32 -I -,- Foraxis 31 - 

(1)  Each  bit  setting  is  designated  as  “1”  or “ 0 .  
1: Disable ... Limit  switch output remains OFF. 
0: Enable .... Limit  switch output turns ON and  OFF in accordance  with  the  set  data. 

(2)  The  “LY” of LYOO - LYFF indicates  the  limit  switch output. 
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4.5 Special  Registers (SP, D) 

The  servo  system CPU has 256 (D9000 - D9255)  speclal  register  points. 

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

In addition  to  the  positioning  control  special  registers,  the  A273UHCPU  (32-axis  specifi- 
cation)  also  employs  some of the  data  registers  as  special  registers  (D752 - 0754, D760 
- 0799). 

A  list of special  registers  used  for  positioning  control is shown  below. 

(1)  When A1 71 SCPU is  used 

Table 4.1 0 Special  Register List (For A171 SCPU) 

I Device No. I Slgnal Name I 
I D9180 I LimR swwch output status storage area  for axis 1 and axis 2 I 
I D9181 I Limit  switch  output status storam area  for  axis 3 and  axis 4 I 

I D9184 I PCPU error  cause I 

D9187 1 Manual  pulse  generator  axis  setting  error 
D9188 I Test  mode  request  error 
D9189 

D9194 
D9193 

Area  for  setting the manual pulse generator smoothlrg magnification  D9192 
Servo amplifier  loading  Information DQl9l 
Error  item  information  D9190 
Error  program  number 

Unusable 

D9195 I REAWIRTUAL mode  switching  error  information 
~ ~ ~~~ ~ 

D9196 - D9199 I Unusable 
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4. SERVO SYSTEM  CPU  DEVICES 

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

Table 4.11 Special Re$ister List (for A273UHCPU 8-axis Specification) 

Mco No. s i g n a l  N8me 
DQleO 

umit .Mtch W$ut status storage  area  for  axis 5 ,  and  axis 6 Q9182 

Limit switch output status storage  area  for  axis 1 and  axis 2 
D9181 Umit switch output status storage  area  for  axis 3 and  axis 4 

D9183 
D9184 

Limit swilch output status storage  area  for  axis 7, and  axis 8 

REAWIRTUAL mode switching error  information  D9195 
Manual  pulse  generator 3 (P3) smoothing  magnification  setting  area D9194 
Manual pulse generator 2 (P2) smoothing  magnification  setting  area 09193 
Manual pulse generetor 1 (Pl) smoothing  magnification  setting  area D9192 
Servo amplifier loading  information D9191 
Error  item  infonnation  D9190 
Error  program  number D9189 
Test mode request  errof  D9188 
Manual p u l s e  generator axis setting  error  D9187 

D9186 
D9185 

PCPU e m  cause 

Servo amplifier type 

1 D9196 - D9199 I Unusable 

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

Table 4.12 Spedal Flegister List (for A273UHCPU 32-axis Specification) 

Device No. Slgnak Name 
0752' 

Manual  pulse  generator 2  (P2) smoothing  magnification  setting  area D753' 
Mranuai pulse  generator 1 (Pl) smoothing  magnification  setting  area 

Manual pulse  generator 3 (P3) smoothing  magnification  setting  area D7W 
D776' - D791 

Servo  amplifier  type D792' - D799 
Limit  switch  output  status  storage  area 

D9180 - D9181 
Test  mode request  error D9182 - D9183 
Unusable 

PCPU error  cause D9184 
D9185 - D9187 Manual  pulse  generator  axis  setting  error 

D9188 
D9189 

Unusable 

Error  item infomation D9190 
Error  program  number 

09191 - D9192 Servo amplifier  loading  information I 
I Dgl93 - D9195 1 REALNIRTUAL  mode  switching  error  information I 

C 
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4.5.1 Limit swttch output statua storage area (09180 - D91811D9180 - D91WD776 - 0791) .............................. Data  sent from PCPU to SCPU 

(1)  The  status (ONOFF) of limit  switch  outputs  (designated  from a peripheral  device) 
to  A1  SY42  and AY42 are  stored  here  as '1"  or "0" data. 

ON ....... 1 

OFF . . . . . .  0 

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

[When A1 71 SCPU is used] 

b l 5  b14  b13  b12 b l l  b10 b9 b9 b7 b6 b5  b4 b3 b2 b l  bo 

D9180 LYOO LYOl LYO3 LYM LYO4 LYO5 LYo8  LY07 LYO8  LYO9  LYOA  LYOB LYOC  LYOD  LYOE  LYOF 
- - For axis 2 _ I d  

7- F o r d s  1 - 
D9181 LYlO LY11 LY12  LY13  LY14  LY15 LYlS LY17  LY18 LYl9  LYlA  LYlB  LYlC  LYlD  LYlE  LYlF - Foraxis 4 

A setting of '1 " or W Is stored at  each 091 80 - D9181 bit. 

LO 1 -, - Foraxis3 ______*( 

ON . . . . .  1 
OFF., . . 0 

The 'LY at  the DQl80 - D9181 LYOO items  Indicates a limit  switch output. 

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

b15  b14 b13  b12 b l l  blO b9 b9 b7 b6 b5 b4 b3 b2 b l  bo 

09180 LYm  LYm  LyM LYO3 LYO4 LYO5 LYM LYOB LY07 LYO9  LYOA  LYOB  LYOC  LYOD  LYOE  LYOF - For axis 2 L'1 -, - F o r d s  1 

D918l LYlO LY11 LY12  LY13  LY14  LY15 LYlS LY17 LYl8  LYlS  LYlA  LYlB  LYlC  LYlD  LYlE  LYlF 
L I - For axis4 -I 

r , -  F o r d s 3  

D9182 LY20  LY22  LY21  LY23  LY24  LY25 LY26  LY27  LY28  LY29 LY2A  LY2B  LY2C  LY2D  LY2E LY2F - For axis 6 L I  1 -,- F o r d s 5  ______*( 

09183 LY3F LY30  LY31  LY32  LY33  LY34 LY35  LY36  LY37  LY36  LY39 L Y M  LY3B  LY3C  LY3D  LY3E - Foraxis 8 -I 
r, - F o r d s 7  - 

' A setting of '1' or '0" is  stored at each DO180 - DO183 bit. 
ON ..... 1 
OFF.. . .  0 
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4. SERVO  SYSTEM  CPU  DEVICES 

when A273UHCPU (32-axis specifioation).is used] 

b15  b14  b13 b12 b l l  b10 b9 b8 b7 b6 b5 b4 b3 b2 b l  bO 

D T I ~  LYOO Lyol L Y O ~  L Y O ~  -cy04 LYOS L Y O ~  LYW Lyoa LYOS LYOA LYOB LYOC LYOD  LYOE LYOF - For  axis  2 -I L 
r,- For  axis 1 - 

0777 LYlO LYl l  LY12  LY13 LYlS LY14 LY16  LY17  LY18  LY19 LYlA  LYlB  LYlC LY1D  LY1E LYlF 

w- For  axis  4 -4 For  axis  3 _____*( 

D778 LY20  LY21  LY22  LY23  LY24  LY25  LY26  LY27  LY28  LY29  LY2A LY2B  LY2C  LY2D  LY2E  LY2F 

k------ For  axis  6 -I a -,- For  axis 5 - 
D779 LY30  LY31  LY32  LY33  LY34  LY35  LY36  LY37 LY38  LY39  LY3A  LY3B  LY3C  LY3D LY3E  LY3F - For  axis 8 - /  a -, - For  axis 7 ------- 
D780 LY40  LY41 LY43 1 LY42 LY44 LY4F I LY4E I LY4D I LY4C I LY4B 1 LY4A I LY49 I LY48 I LY47 I LY46 I LY45 

w------ For  axis  10 -4 For  axis 9 ------+ - For  axis  12 -4 For  axis 11 - 
D782 LY60  LY61  LY62  LY63  LY64 LY65 LY66 LY67  LY68 LY69 LY6A LY6B LY6C  LY6D  LY6E LY6F - For  axis  14 L , d  

r ,  T For  axis 13 

D783 LWO  LY71  LY72  LY73  LY74  LY75  LY76  LY77  LY78  LY79 LY7A LWB LY7C LY7D LWE LY7F 

M- For  axis  16 -- For  axis  15 - 
D784 LYE0  LY81  LY82 LY83 LYE4  LY85  LY86  LYE7  LYE8  CY89  LYBA LY8B LY8C  LYBD  LYBE  LY8F - For  axis  18 -4 For  axis 17 

D785  LY90 LY91  LY92  LY93 LYW LY95 LY96 LY97 LYW LYQS LY9A  LY98 LYSC  LY9D  LYSE  LY9F - For  axis  20 -,a 
rl ~ For  axis 19 

D786  LYAF LYAO LYA1  LYA2  LYAB  LYA4  LYA5  LYA6  LYA7  LYA0 LYAS LYAA  LYAB  LYAC LYAD  LYAE 

- I d  - For  axis  22 r ,  ~ For  axis  21 - 
D787 LYBO LYBl LYB2  LYB3 LYW LYB5  LYB7  LYB6  LYB8  LYB9  LYBA  LYBB  LYBC  LYBD  LYBE LYBF 

a - For  axis  24 -, ~ For  axis  23 ____y 

D788 LYCO LYC1  LYC2  LYC3  LYC4  LYC5  LYC6  LYC7 LYCB  LYC9  LYCA LYCB  LYCC  LYCD LYCE  LYCF 

1 w- For  axis  26 - 1  - For  axis  25 ____y 

D789 LYDO LYDl LYDP  LYDB LYD4 LYD5  LYD6 LYD7  LYD8  LYD9  LYDA  LYDB  LYDC  LYDD LYDE  LYDF - For  axis  28 LId - 3  1 Foraxis 27 

D790 I LYEF I LYEE I LYED I LYEC I LYE6 (,LYEA I LYE9 I LYE8 I LYE7 I LYE6 I LYE5 I LYE4 1 LYE3.I LYE2  LYE1 1 LYE0 - For axis30 -4 For  axis 29 - 
D791 LYFO LYFl LYF2  LYFB LYF4  LYF5  LYF6  LYF7  LYF8  LYF9  LYFA  LYFB  LYFC  LYFD  LYFE  LYFF - For  axis  32 

' A salting of '1" or "0" is stored at each D776 - D79t bit. 

L, a - For  axis  31 -w 

ON . . . . .  1 
OFF . . . .  0 
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4. SERVO SYSTEM CPU DEVICES 

I REMARK I 
The 'LY" at the D776 - D791 LYOU items i n d i e s  a limit  switch output. 

4.5.2 PCPU o m  caw (D9184) , , . . , , . , . . . . . . . . . . . . . . . . . . . . . . . , . Data sent from PCPU to SCPU 

This  register is used to identrfy the nature of errors  occurring in the PCPU  part of the 
servo  system. 

(1) When A I  71  SCPU is Used 

E m  ow- 
Code Error C a w  Action to Take when Error 

OCCUla 

E 
PCPU operatiin period  too long 

be stated. SCPU  software  error 3 

ter  which op- SCPU  sofhvare  error 2 

Reset  with  the All axes stop 
immedieteiy, af- 

eration  cannot 

reset  key. 

(2) When  A273UHCPU  (8-Axis  Specification)  is  Used 

Error 
Code I Error C a w  

I 
1 I PCPU m a r e  error I 

3 I PCPU software error 2 
Hardware  error beem PCPU  and  SCPU. 

Indicates  the  slot  number (0 - 7) of the 
AC  motor drive  module  where  the  error 
occurred. 

100 - 107 
110 - 117 

I Base  information  for  the  AC  motor  drive 
module  where  the  error  occurred. 

0: Main baseunit 
1 : Motin extension  base  unit 

(stage 1) 

200 - 207 
210 - 217 

Hardware  error  in  module  instelled  in  the mot in 
main  base  unit  or  motion  extension  base  unit 

Indicates  the slot number (0 - 7) of the 
module  where the error  occurred. 

Base  information  for  the  module  where 
the  error  occurred. 

0: Main b e  unit 
I : Motion  extension  base  unit 

(stase 1) 

All axes stop 
immediately,  af- 
ter  which op- 
eration  cannot 
besMed. 
The servo error 
deteded flag 
(XOnS) for the 
relevant axis 
comes ON and 
the s w o  OFF 
status is estab- 
lished. 
Therder,  op- 
e ra t i i  follows 
the setting for 
action to take  in 
the event of an 
ADU servo er- 
ror made in  the 
system set- 
tings. 
All axes stop 
immediately, af- 
ter  which op- 
eration  cannot 
be  started. 

Action to Take 

R e s e t  with  the 
reset key. 

Rese!wahthe 
reset  key. 
If the error re- 
occurs  after  re- 
setting, the 
ADU is prob- 
ably faulty: 
replace  it. 

R e s e t  with  the 
reset  key. 
If  the  error  re- 
occurs  after  re- 
setting,  the 
relevant mod- 
ule or the rele- 
vant sld (base 
unit) is probably 
faulty:  replace 
the module/ 
bsre unit. 
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4. SERVO  SYSTEM  CPU  DEVICES L .. , ,  

Code 
Error 

250 - 251 

300 

1 .  

Error Cause 

Hardware error  in MR-0-B separate setvo 
amplifier interface 

2 5 0  
L SSCNET nu* wtwe e m  

occurred 
0: SSCNET 1 

wcucoeskQ.~ 
immediately, af- 
ter which op- 
eretbn cannot 
be Med. 

Action to Take 

Rieblt with tha 
re& key. 
If the  error  re- 
occurs after re- 
setting, the 
relevant mod- 

vant slot (base 
ule or the  rele- 

unit) is probably 
faulty: replace 
the module/ 
b e  unit. 
Reset with the 
reset key. 

e 

b 

. 

f 
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4. SERVO SYSTEM CPU DEVICES 

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

Code 
E-r I Error Cause 

1  PCPU  software errw 1 
2 PCPU calculation cycle over 
3 PCPU  software  error 2 
30 Herdware error between  PCPU  and  SCPU 

CPU error in AC motor drive module 

't Indicates the slot  number (0 - 7)  of the 
AC  motor drive module  where the error 
occurred. 

100 - 107  Base  information  for the AC  motor drive 
110 - 117 module  where the error occurred. 
120 - 127 0: Main base unit 
130 - 137 1 : Motion extension base unit 
140 - 147 (stage 1) 

2: Motion extension  base  unit 

3: Mot~on extension  base  unit 

4: Motion  extension base unit 

( " 9 "  2) 

(stage 3) 

(stage 4) 
Hardware  error in module installed in the motion 
main base unit or motion extension  base  unit 

Indicates the slot  number (0 - 7)  of the 
module  where  the  error  occurred. 

200 - 207 
210 - 217 
220 - 227 
230-237 
240 - 247 

Base information for  the  module 
where the error  occurred. 

0: Main  base  unit 
1 : Motion  extension base unit 

2:  Motion  extension base unit 

3:  Motion  extension base unit 

4: Motion  extension base unit 

(stage  1) 

(stage  2) 

(stage 3) 

(stage 4) 
Hardware  error in MR-[ 1-B separate  servo 
amplifier interface 

2 5 0  
250 - 253  SSCNET  number  where  error  occurred 

0: SSCNET  1 
1: SSCNET 2 
2: SSCNET3 
3: SSCNET4 

300 PCPU software error 3 

CPSTART instructions for 8 or more pass points 
have been executed,  exceeding the number of 
programs that can be started simultaneously. 

Number  of  Programs 
that can be Started 

Simultaneously 
Version  with 

conventional functions 
Version  with 

additional functions 14 

Operation 
When Error 

OCCUrS 

4 1 1  axes stop 
mmediately, af- 
ter which o p  
eration  cannot 
be started. 

The servo  error 
detected flag 
(M2408+20n) 
for the relevant 
axis  comes ON 
and the servo 
3FF status is 
established. 
Thereafter, op- 
eration follows 
the setting for 
action to take in 
the event of an 
ADU servo  er- 
ror  made in  the 
system set- 
tings. 

All axes  stop 
immediately, af- 
ter which o p  
eration  cannot 
be started. 

/Action to Take 

Reset  with the 
reset  key. 

Reset  with the 
reset  key. 
If the error re- 
xcurs alter re- 
setting, the 
4DU is prob- 
ably faulty: re- 
place it. 

Reset  with the 
reset key. 
If the error re- 
occurs  after re- 
setting, the 
relevant  mod- 
ule or the rele- 
v a n t  slot  (base 
unit) is probably 
faulty:  replace 
the module/ 
base unit. 

Reset  with the 
reset key. 
Reset with  the 
reset key. 
Modify so that 
CPSTART in- 
structions  for 8 
or more  pass 
points  do  not 
exceed the 
number  of  pro- 
grams  that  can 
be started si- 
multaneously. 
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4. SERVO SYSTEM CPU DEVICES - 

4.5.3 Servo amplifier type (DN8&DW85 - DolaelDtSs! - Dm), . . . . . . Data sent from PCPU to SCPU 

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

(1)  When  A171SCPU is used 

b 1 5 - b l 2   b l l  -b8 b7-b4   b3 -b0  
D9185  Axis 4 Axis  1  Axis 2 Axis 3 

I I 

Servo  amplifier  type 
0: Unused  axis 
2: MR-[ 1-B 

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

b 1 5 - b l 2   b l l  -b8 b7-b4  b3-b0 
D9185 I Axis4 I Axis3 I Axis2 I Axis  1 I 
D9186 I Axis8 I Axis7 1 Axis6 I Axis5 I 

I , I I 
Servo  amplifier type 

0: Unused  axis 
1:  ADU  (main base unit) 

5: ADU  (extension  base unit) 
2: MR-[ 1-6 

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

D792 
D793 
D794 

D795 
D796 
D797 

D798 
D799 

b15- b12 b l l  - b8 b7-b4 b 3 - W  
t ~ x i s 4  I h i s 3  I h i s 2  I Axis1 1 

Axis 8 Axis 7 Axis 6 Axis 5 

Axis 20 
Axis21 Axis 22 Axis  23 Axis24 

Axis  17  Axis 18 Axis 19 

Axis 28 
Axis32 I Axis  31 I Axis30 I Axis 29 

Axis  27 I Axis  26 1 Axis  25 

Servo amplifier type 
0: Unused  axis 
1:  ADU (main base unit) 

5:  ADU  (extension  base unit) 
2: MR-[ 1-B 
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4. SERVO SYSTEM CPU  DEVICES 

4.5.4 Manual  pulse generabr axis setting error (D9187/D9187/D9185 - oSl87) . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . Data sent from PCPU  to  SCPU 

(1) When A171SCPU is used 

When the  manual pulse generator axis setting  error  flag ("77) switches ON, the 
error  content wilt be  stored. 

b15 b14   b13   h12   b l l  b10 bB b8 b7 be  b5 b4 b3 b2 bl bo 

C s t o r e s  axis setting errors  for  manual 

A1 71 SENC. 
pulse generator  connected to 

0: N m a l  
1 : Setting  error 

(Axis setting outside  the  1 - 4 
ryQe) - All set to 0". - Stores  smoothing magnification setting 

errors  for the manual  pulse  generator 
connected to the A1 71 SENC. 

0: Normal 
1 : Setting error 

(Magnification setting for  each 
unit  outside the range 1 - 59) 

* All set to "0" 
* 1 -pulse input magnification setting errors 

stored for each axis. 
0: Normal 
1 : Setting enor 

(Input magnification setting 
outside  the 1 - 100  range) 
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(2) When A273UHCPU (8-axis specification) is used 

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

b15  b14  b13  b12 b l l  b10 b9 b0 b7 b6 b5  b4 b3 b2 b l  bo -r Stores sxis setting  errors for manual 
purse generators connected to the 
A273M  (Pi - P3). 

0: Normal 

(Axis setting outside the 1 - 8 
1 : Setting  error 

range) 
Stores  smoothing  magnification  setting 
errors for t h e  manual pulse generator 
connected to the A273M  (PI - P3). 

0: Normal 
1 : Setting  error 

(Megnification  setting  outside  the 
1 - 59 range) 

+ All set  to "0" 
+ 1 -pulse  input  magnification  setting  errors 

stored  for  each axis. 
0: Normal 
1 : Setting  error 

(In* magnification  setting 
outside the I - 100 range) 
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4. SERVO SYSTEM CPU DEVICES 

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

When  the  "manual  pulse  generator  enabled  flag" (M2051 - M2053) switches ON, 
the  corresponding axis No. setting  registers (0714 - D719), manual  pulse  genera- 
tor  smoothing  magnification  setting  registers (D752 - D754), and manual  pulse 
generator 1 -pulse  input  magnification  setting  registers (0720 - 0751) are  checked 
for  errors. If an  error is found, its content  will be stored  at  the  manual  pulse  genera- 
tor  axis  setting  error  storage  area. 

b15 b14  b13  b12 bll b10 bs b8 b7 b6 M b4 b3 b2 bl bo 

09185 P1 P2  P3 P1 P2 P3 0 0 0 0 0 0 0 0 0 0 

pulse  generators k n e c t e d  to the 
A273Ex (P1 - P3). 

(AxiaseWngoutsidethel-32 

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

0: Normal 
1 : Setting  error 

(Smoathingmagnificationsetting 
outside the 0 - 59 range) 

b All set to "0-. 

m188 h AXM Aus Axis Axis Axis . .  's 
AxisIAusIAus1AxisIAxisIAxisIAxislAxisIAxisIAxisIAxisIAxisIAxisIAxis1AxisIAxis 

2 1 3 4 5 6 7 8 9 10 1 8 1 5 1 4 1 3 1 2 1 1  
Axis Axis Axis Axis Axis Axis Axis Axis Axis Axis 

2 1 -pulse  input  magnification  setting  er- 
rors stored for each axis. 

0: Normal 
1: Setting error 

(Input  magnification  setting 
outside  the 1 - 100 range) 

.- 4.5.5 TEST mode request  error (D9188/D9188/D9182 - Dsl83) . . . . . . . Data sent from PCPU to SCPU 

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

(1) When A171SCPU is used 

b15  b14  b13  b12 bll b10 bQ b8 b7 b6 M b4 b3 b2 bl bo 

b The OPERATINGBTOPPED status of 
each  axis is s t o r e d .  

1: Operating 
0: stopped 

1 A l l  set to "0". 
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4. SERVO  SYSTEM  CPU  DEVICES . .' 2; . .. ..; . . ' :  . 1 '  . .  . .  , . .  . .  .. I 

(2) Wfen A273UHCPU (&axis specification) is used 

b15  b14  b13  b12 b l l  b10 b9 b8 b7 bB b5 b4 b3 IS! b l  bo , 

The,OPERATING/STOPPED  status of 
e& axis is stored. 

0: stopped 
1 : Operating 

I * A l l  set to "0" 

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

1 

The  OPERATING/STOPPED  status of 
each axis is stored. 

1 : Operating 
0: stopped 

4.5.6 Error program No. (09189) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Data sent from PCPU to SCPU 

(1) When the  servo  program  setting  error flag (M9079)*' switches ON, the No. of the 
servo  program (0 - 4095) where  the  error  occurred is stored. 

42) Each  time  another  error  occurs  at  other  servo  programs,  the  stored  servo  program 
No. is replaced by the No. of the setvo program  where  the  most  recent  error oc- 
curred. 

I REMARK 1 
'1: For details regarding the prvo program setting enor h g ,  888 Section 4.3.7. 

C 
1 

.. 

. 
4- 
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4.5.7 Error item informatlan (D9190) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , Data sent from PCPU to SWU 

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

Enor cod. Enor Description 
900 
901 

The servo program  designated by the DSFRP/SVST instruction does not  exist. 
The axis No. designated by the DSW/SVST instruction is different  from the axis 

902 The instruction code is unreadable  flncorrect  code). 
904 A REAL mode servo program was started while in the  VIRTUAL  mode. 
905 An imtructii that cannot be executed in the VIRTUAL  mode 

No. designated by the servo  program. 

WF,VPR,WF,WR,VPSTART, ZERO) was desianated. 

An axis designated as 'unused"  at  the system settings is used in the servo  program 
designated bv the DSFRP/SVST instruction. I 

Error item data A setting item error exists in the servo program  designated by the DSFRP/SVST 
instruction.*l 

I REMARK I 
*1: For  details  regarding  error item data,  see  Section 6.3 of the Motion Controller  (SV13/22) 

Programming  Manual (REAL Mode). 

b 
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4. SERVO SYSTEM CPU  DEVICES 

4.5.8 Servo ampllfier installation  information (D9191/D9191/D9191 - D9192) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Data sent from PCPU to SCPU 

(1) When  A1 71 SCPU is used 

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

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

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

I bl5 b4 b3 b2 b l  bo 

4 3 2 1  
Axis Axis Axis  Axis 

L servo amplifier  installation status 
Installed . . . . . 1 
Not  installed . . 0 

(a)  Servo  amplifier  installation  status 

1) Installed/Not  Installed  Status 

Installed . . . . . . . . MR-[ 1-6 status is normal  (normal 
communication  with  servo  amplifier) 

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

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

I System Settings 
MR-[ 1-6 

Installed I Not Installed I 
I 

USED (axis No. setting) 
‘0” is  stored “0” is  stored NOT  USED 
“0” is  stored ‘1” is  stored 

cr- 
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4. SERVO SYSTEM CPU  DEVICES 

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

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

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

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

b15 b B b 7  b6 b5 b4 b3 b2 bl bo 

D9191 0 9 s AXIS Axls 

m 
8 7 6 5 4 3 2 1  

U servo amplifier installation status 
I n s t a l l e d  . . .  . . 1 
Not installed . . 0 

J 

(a)  Servo  amplifier  installation  status 

1) Installed/not  installed  status 

Installed . . . . . . . . ADU  or MR-[ 1-6 status is normal 
(normal  communication  with  servo  amplifier) 

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

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

System Settings 
A M I  MR-[ ]-e 

Installed Not Installed Installed Notlnstalled 
USED (axis No. setting) 

"0" is stored '0" is stored '0' is stored '0" is stored NOT USED 
'0" is stored '1 " is stored Major emor '1 " is stored 

4 - 5 1  



4. SERVO SYSTEM CPU  DEVICES 

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

When a servo system CPU power ON 01 reset occurs, the  servo  amplifier  installa- 
tion status is checked, and the  results are stwed. 

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

b15  b14  b13  b12 bll b10  b9 b8 b7 b6 b5 b4 b3 b2 bl W 

1 6 1 5 1 4 1 3 1 2 1 1  

17 18 19 20 21 22 23 24 25 26 27 28  29 30 31 32 

1 2 3 4 5 6 7 8 9 10 D9191 

Axis Axis Axis Axis Axis Axis  Axis Axis  Axis  Axis  Axis  Axis  Axis  Axis  Axis Axis D9192 

A x i  Axis Axis Axis  Axis  Axis Axii Axis Axis Axis Axis Axis Axis  Axis Axis -Axis 

8 Servo  amplifier  installation  status 
Installed . . . . . 1 
Not installed . , 0 

(a)  Servo  amplifier  installation  status 

1) Installed/not  installed  status 

Installed . . . . . . . . ADU  or MR-[ 1-B status is normal 
(normal  communication  with  servo  amplifier) 

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

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

System Settings 
A W  MR.[ ]-e 

Installed Not Installed Installed Not hatqlbd 
USED ( a x i s  No. setting) 

“0” is stored “0” is stored ‘0” is stored ‘0” is stored NOT USED 
“0” is stored ‘1” is stored Major error ‘1” is stored 

r 

I 
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4. SERVO  SYSTEM  CPU  DEVICES 

4.5.9 Manual  pulse  genetator smoothing magnification  setting % ~ 8 a  
(D9192/D9192 - D9lWD752 - D754) . . . . . . . . . . . . . . . . , . . . . . . . . . Data sent from SCPU to PCPU 

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

<A1  7ASCPU> 

. .  mi92 0 - 59 I 
4273UHCPU (&axis)> 

Manual Pulse Generator Smoothing Setting Range 
Magnlfication Setting Register 

Manual pulse generator 1 (m): D 9 1 9 2  

Manual pulse generator 2 (P2):  D9193 

Manual pulse generator 3 (P3): D9194 
-.-. 

cA273UHCPU (32-axis)> 

Manual Pulse Generator Smoothing setttng Rqe 
Rl&gnmonron~f%igidr  

Manual  pulse  generator 1 (Pi): D752 

Manual pulse generator 2 (P2):  D753 

Manual pulse generator 3 (P3): D754 

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

Smoothing  time  constant  (t) = [Smoothing  magnification + 11 x 56.8 (ms) 

(3) Operation 

Manual  pulse 
generator  input 

ON 

Manual pulse 
generator enabled flag OFF 1 

I 

output speed (vi) = ( ) x ( Manual  pulse  generator's 
Number Of input 1 -pulse  input  magnification 

setting pulseslms 

Travel  value (L) = per  pulse v a ' u ~  x ( Number  input of ) x ~ ~ ? l ~ $ & g ~ ~ ~  
pulses/ms  magnification  setting 
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4. SERVO  SYSTEM  CPU  DEVICES 

(1) The  following  units  are used for the "travel  value  per  pulse"  value. 

Setting  units: mm : 0.1 pm 
inch : O.oooO1 inch 
degree : O.oooO1 degree 
pulse : 1 pulse 

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

4.5.10 REAWIRTUAL mode switching error information (D919S/D9195/D9193 - OW%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Data sent trom PCPU to SCPU 

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

For details  regarding  the  error  codes,  see  Section 10.6. 

4 -54  -. 



5. MECHANICAL  SYSTEM PROGRAM 

5. MECHANICAL SYSTEM PROGRAM 

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

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

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

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

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

d 

5 - 1  

~ . . _  



5. MECHANICAL  SYSTEM PROGRAM 

5.1 Mechanical  Module  Connection  Diagram 

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

1 Indicates  rotation  direction 
\ 

Virtual axis 

Transmission module 
Virtual  main  shaft 1 

r 

L 

- 

I 
* Connectio ri 

shaft I \  ' /  I 

I Clutch 1 

Q I  
- 1  

B111111 

I Virtual b ~ 

servomotor ,% ii 
rLf-- 
! 

j 
output 
shaft 

I I 
L 

1 block 

) i  
1 system 

~~~~~~ ~ 

Fig. 5.1 Mechanical  Module  Connection  Configuration 

POINTS 1 
(1) Either  a  virtual  servomotor  or  a  virtual  synchronous  encoder  can  be  con- 

(2) One of the  following  can  be  connected at  the  output  module: 
nected  at  the  drive  module. 

Cam,  roller,  ball  screw,  or  rotary  table. 
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5. MECHANICAL  SYSTEM PROGRAM 

(1) Block 

The  term  "block"  refers to a  single series of  elements  between  and  including  a  virtu- 
al  transmission  module  (gear  connected to the virtual main  shaft)  and  an  output 
module. Refer to Table 5.1 to determine the number  of  mechanical  modules  which 
can  be  connected in one  block. 

(2) System 

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

(3) Transmission  module  connections 

There  are 3 transmission  module  connection  patterns: 

Pattern 1 . . . . . Without a differential  gear, 

Pattern 2 . . . . . Without  a  speed  change  gear  at  the  output  side of the differential 
gear. 

Pattern 3 . . . . . With  a  speed  change  gear  at  the  output  side  of  the differential 
gear. 

Patem 1 

F l  module 

Pattern 2 

I 

u Differential 

t 
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5. MECHANICAL  SYSTEM PROGRm r 

(a)  Transmission  modules  which  can  be  connected at 'A" and "6" above t 

1) A clutch,  speed  change gear, and  clutch & speed  change  gear  can  be  con- j 
nected  at 'A" and '6". 

A 2) If a  clutch & speed  change gear are used,  there  are no connection " 1 

constraints. 

(b)  Transmission  module  which  can  be  connected at "C" 

Only  a  clutch  can  be  connected  at 'C". 

J 

Y 
1 . 

c 
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5. MECHANICAL  SYSTEM PROGRAM 

5.2 Mechanical  Module List 

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

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

(1) When  A171SCPU is used 

Table 5.1 Mechanical  Module List (for A171SCPU) 
- 

Classi- 
fication 

T T - 
Refer- 

SICtion 
ence 

Max. Number Used Mechanical Module 

I T Number Per 
Block Number 

Per Servo 

CPU 
system 

Number 
Per 

System 

Function Description 

)I Total 
of 5 

Used to drive the mechanical  system 
program's virtual axis by servo program 
or JOG  operation. 

Section 
6.1 

Section 
6.2 

- 

Drive 
module 

Virtual 
axis 

Total of 
5 

Total  of 
8 

Used to drive the virtual axis by  input 
pulses  from  an  external  synchronous  en- 
coder. 

This is a virtual "link shaft". 
Drive  module rotation is transferred to the 
transmission module. 

Virtual 

shaft 
1 

This  is the auxiliary  input  shaft  for  input to 
the transmission module's differential 
gear. 
This  shaft is automatically  displayed 
when a differential gear  and  gear are 
connected. 

Virtual 
auxiliary 
input 
shaft 

- 4 

Transfers the drive module's rotation to 

The travel value (pulse) input from the 
the output  shaft. 

drive module  is  adjusted  according to the 
gear ratio setting value, and is then trans- 
mitted to the output  shaft so that rotation 
occurs in the set  direction. 

Section 
7.1 8 8 1 

- 

1 

- 

1 

- 
1 

Gear 

Engages/disengages  the  output  module 
with the drive module rotation. 
In response to clutch ON/OFF switching, 
there is a direct  clutch  for direct transfer, 
and a smoothing clutch for acceleration/ 
deceleration  processing  which occurs in 
accordance  with  the  smoothing  time 
constant setting. 
The ON/OFF  mode,  address  mode, or 
the  external input mode can be used, de- 
pending  on the application. 
Used to change the speed  of the output 
module  (roller). 
The  input  shaft speed is adjusted accord- 
ing to the  gear ratio setting value, and is 
then transmitted to the output shaft. 
Auxiliary input shaft rotation is subtracted 
from virtual main  shaft rotation and the 
result is transmitted to  the output shaft. 

Direct 
clutch 

Section 
7.2 

Section 
7.3 

Section 
7.4 

- 

8 8 I 

I n 
Trans- 
mission 
module 

- 

Smooth- 
ing clutch 

8 8 

4 

Differen- 
tial  gear 4 Auxiliary input shaft rotation is subtracted 

from virtual main shaft rotation and the 
resutt is transmitted to the output shaft. 
(For  virtual main shaft  connection) 

1 
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5. MECHANICAL  SYSTEM PROGRAM. 

Clarsl- 
flcatlon 

Nutput 
nodule 

Mechal - 
Name 

Roller 

Ball 
screw 

Rotary 
table 

Table 5.1 Mechanical Module List (for A171SCPU) (Con#nued) 

:al Module I Max. Number U w d  

PWSMW 
Number 

Syrtem 
CPU 

A p m m  

Total of 

4 

Number 
Per 

System 

Total 
of 4 

Number  Per 
Block 

1 1 

Function Dercrlptlon 
Refer- 
ence 

-Ion 

Used  when  speed  control  occurs  at  the 
final output. Section 

8.1 

Ueed when  linear positioning oocurs at 
the final output. Section 

8.2 

Used when angb cantrol oixurs at the 
final output  shaft. 1 8.3 

Section 1 8.4 

shown  above occws at the final output 
shaft. 
Positlon control will m u r  in accordance Section 
with the cam pattern wetting data. 
There  are 2 cam CORW modes: the t w e  
way cam mode, anU the feed cam d e .  

Used when control other than those 

5 - 6  
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5. MECHANICAL SYSTEM PROGRAM 

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

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

T T , Number Usad 7 Mecha 

Name 

#I Yoduk 

Appearance 

1 Refer- 
ence 

Sectlon 
Classl- 
ficatlon 

Number 
Per Servo 
Sy-m 

CPU 

- 
I l l m y  

Shaff 
Input 

Sldo 

Aux- Function  Descrlptlon 

Used to drive  the  mechanical  system 
program’s virtual  axis by servo program 
or JOG operation. 

Used  to  drive  the  virtual  axis  by  input 
pulses  from  an  external  synchronous  en- 
coder. 

This is a  virtual 4nk shatr. 
Drive module  rotation  is  transferred to the 

This  is  the  auxiliary  input  shaft  for  input  to 
transmission  module. 

the  transmission  module’s  differential 
gear. 
This  shaft  is  automatically  displayed 
when  a  differential  gear  and  gear  are 
connected. 
Transfers  the  drive  module’s  rotation to 
the  output  shaft. 
The travel  value  (pulse)  input  from the 
drive  module is adjusted  according to the 
gear  ratio  setting  value,  and is then  trans- 
mitted  to  the  output  shaft so that  rotation 
occurs  in  the  set  direction. 
Engageddisengages  the  output  module 
with  the  drive  module  rotation. 
In response to clutch ONOFF switching, 
there  is  a  direct  clutch  for  direct  transfer, 
and  a  smoothing  clutch  for  acceleration/ 
deceleration  processing  which  occurs in 
accordance  with the smoothing  time 
constant  setting. 
The ONOFF mode,  address  mode,  or 
the external  Input mode can  be  used,  de- 
pending on the  application. 

Used to change the speed of the output 
module  (roller). 
The input  shaft speed is  adjusted  accord- 
ing to the gear  ratio  setting  value,  and is 
then  transmitted to the output  shaft. 
Auxiliary  input  shaft  rotation is subtracted 
from  virtual  main  shaft  rotation  and the 
result Is transmitted to the output  shaft. 

Auxiliary  input  shaft  rotation  is  subtracted 
from  virtual  main  shaft  rotation  and the 
result is transmitted to the  output  shaft. 
(For  virtual  main  shaft  connection) 

m U s e d  when  speed  control  occurs  at the 
final output. 

m Used when llnear positioning occurs at 
the final output. 

Virtual 

motor 
SeNO Section 

6.1 
Total  of 

11 
Drive 
module 

Virtual 
axis 

Synchro- 
nous en- 
coder 

Section 
6.2 

Vlnual 
main 
shaft 

Total of 
16 

16 

Virtual 
auxiliary 
input 
shaft 

Section 
7.1 Gear 1 

Direct 
:lutCh 

Section 
7.2 16 1 16 1 

16  1 

8 1 

1 - 

3 

- Total 
of 8 

3 

5 - 7  

Trans- 
mission 
module 

Output 
module 

Smooth- 
,ng clutch 

speed 
:hange 
p a r  

3Meren- 
ial gear 

3oller 

Section 
7.3 

Section 
7.4 

Section 
8.1 

16 

8 

1 3all 
Icrew 

Section 
8.2 



5. MECHANICAL  SYSTEM PROGRAM 

Table 5.2 Mechanical Module Ust (for A273UHCPtJ &axls Spedflcation) (Continued) 

Mechanical Module Max. Number  Used 
Number  Per 

Block 
Classl- 

CPU 
tllary IwQ Per 

System Appearance Name ficatlon 
Number 

System tlon Input 
Shatt Shatt 
SMO SI& 

Per  Servo Function Descrlptlon ~ u x -  Con- Number 

1 

Used when  angle  control  occurs  at the 
final output shaft. 

Used when  contrd  other  than  those 
shown  above  occurs  at the final output 
shaft. 
Positlon  control  will  occur  in  accordance 
with the cam pattern  setting  data. 
There  are 2 cam control modes: the two- 
way cam mode,  and  the feed cam mode. 

Refer- 
ence 

Sectlor 

Section 
8.3 

Section 
8.4 

h 

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

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

Xassl- 
lcatlor 

T 1 7 Mechanlcd Mod& N 

Number 
Per h r v o  
System 

CPU 

:. Number 

Number 
Per 

System 

Total 

4 

B e d  

Number  Per 
Block 

nee Mary 
tion Input 
Shaft 

Slda SI& 
Shatl 

Con- AUX- 

- - 

- - 

- - 

- - 

1 1 

1 1 

1 1 

1 

- - 
- 

1 1 

Refer- 
ence 

Sectlon 

Section 
6.1 

Section 
6.2 

- 

Function Descrlptlon 

Used  to  drive  the  mechanical  system 
program's  virtual  axis  by  servo  program 
or JOG operation. 

pulses  from an external  synchronous en- 
coder. 

Used  to  drive  the  virtual  axis  by  input 

This Is a  virtual "link shaft". 
Drive  module  rotation  is  transferred to the 

This  is  the  auxiliary  input  shaft  for  input  to 
transmission  module. 

the  transmission  module's  differential 
gear. 
This  shaft is automatically  displayed 
when a  differential  gear  and  gear  are 
connected. 
Transfers  the  drive  module's  rotation to 
the  output  shaft 
The  travel  value  (pulse)  input  from  the 
drive  module is adjusted  according  to  the 
gear  ratio  setting  value,  and is then  trans- 
mitted  to  the  output  shaft so that  rotation 
occurs  In  the  set  direction. 
Engageddisengages  the  output  module 
with  the  drive  module  rotation. 
In response to clutch OWOFF switching, 
there  is  a  direct clutch for  direct  transfer, 
and  a  smoothing  clutch  for  acceleration/ 
deceleration  processing  which occurs in 
accordance  with the smoothing  time 
constant  setting. 
The OWOFF mode, address mode,  or 
the  external  Input  mode can be used, de- 
pending on the  application. 

Used  to  change  the  speed of the  output 
module  (roller). 
The input  shaft  speed is adjusted  accord- 
ing to  the  gear  ratio  setting  value,  and is 
then  transmitted  to the output  shaft. 
Auxiliary  input  shaft  rotatlon is subtracted 
from  virtual  main  shaft  rotatlon  and  the 
result is transmitted  to  the  output  shaft. 

Auxiliary  input  shaft  rotation Is subtracted 
from  virtual  main  shaft  rotation  and  the 
result Is transmitted to the output  shaft. 
(For  virtual  main  shaft  connection) 
Used  when  speed  control  occurs  at the 
final  output. 

Used when linear  positioning occurs at 
the  flnal  output. 

Appeuanca Name 

!flrtUal 
servo 
motor 

Synchro- 
1ous 
ancoder 

dirtual 
nain 
;haft 

&mal 
iuxiliary 
nput 
;haft 

Sear 

Iirect 
:lutch 

smooth- 
i g  clutch 

;peed 
hange 
lear 

Meren- 
ial gear 

3 0 t h  

)all 
crew 

)rive 
iodule 

- 

'irtual 
xis 

- 

rans- 
lission 
lodule 

Total 01 

Total of 

32 

64 

32 - 

Section 
7.1 64 

Section 
7.2 

Section 
7.3 

Section 
7.4 

Section 
8.1 

64 64 

64 64 

32 

32 

Total  of 
32 

4 

1utput 
lodule 

Section 
8.2 
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5. MECHANICAL  SYSTEM PROGRAM 

Table 5.3 Mechanical Module Lj8t (For A273UHCPU 32-Axlo Specification) (Continued) 

t- Mechanical Module 

Classi- 
fication N~~~ 

I 
Output 
module 

Cam 

Appetarance 

r E x .  Number Used 

Number 
Per Servo 
System 

CPU 

Number  Per 1 Block 

5- 10 

Functlon Iht r lpt lon 

* Used when angle control  occurs at  the 
final  output  shaft. 

USMI w e n  coitro~ other  than those 
shown above OCCUIB at the final output 
Shaft. 
Position control will occur In  accordance 
with the cam pattern settirfg data. 
There are 2 cam control modes: the bo- 
way cam m o d e ,  and the feed  cam m o d e .  

- 
Refer- 

Sectlon 
en- 

Section 
8.3 

Section 
0.4 

\ 
Y 



6. DRIVE MODULE 

6. DRIVE MODULE 

The  drive  module  drives  the  virtual  axis.  There  are  2  types  of  drive  module: 

Virtual  servo  motor . . . . . . . See  Section  6.1 

Synchronous  encoder . . . . See  Section  6.2 

6.1 Virtual Servo Motor 

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

6.1.1  Virtual servo motor  operation 

(1)  START  procedure 

...- The  virtual  servo  motor is started  by  the  servo  program or by JOG operation. 

(a)  START  by  servo  program 

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

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

[Ex] When  A273UHCPU  (8-Axis  Specification)  is  Used 
Sequence program Servo program  Mechanical  system  program 

I H +[ DSFRP D l  

P I 
The  DSFRP  instruction  is  used  only  with  the  A171  SCPU  and  the  A273UHCPU 
(8-axis specification).  It  cannot  be  used  with  the  A273UHCPU  (32-axis  specifi- 
cation). 

'1  For  details  regarding the START accept flag, see section 4.2. . .  .i 
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6. DRIVE MODULE 

(b) START by  JOG  operation 

An “individual” or ”simultaneous” START can  be  executed  at  the  JOG  opera- 
tion. for  details  regarding  the JOG operation, see  Section 7.1 6 of  the  Motion 
Controller  (SV13/22)  Programming  Manual  (REAL  Mode). 

1)  Individual  START . . . . . . Each  axis  can  be  started  by  a forwardreverse 
JOG  command ‘1, 

[Ex]  When  A273UHCPU  (8-axis  specification) is used 
Program  example for virtual  axis 1 individual  Mechanical  system  program 

-1 -1 
1 4  +( Y102 

Forward JOG * 

Reverse JOG b 

2) Simultaneous . . . The  simultaneous  START  axis Nos. and  rotation 

JOG  Simultaneous  START  Axis  Setting  Register 
D l  015/D1015/D710 - D713)*2,  and  the  axes  are 
started  when  the  JOG  Simultaneous  START 
Command  Flag (M2015”015/M2048)*2 switches 
ON. 

START  directions (forwardreverse) are  designated  at  the 

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

Program  example  for simultanwus  START of 
virtual p s  1 8 2 - 

Mechanical  system  program 

I RE MARKS^ 
’1 For  details  regarding  the  forwardheverse JOG commands, see Section 6.3.1. 

‘2 See Section 6.3.2 for details regarding the JOG Simultaneous  START  Register,  and  Section 4 

4.2.5 for  details  regarding the JOG Simultaneous  START  Command Flag. 
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6. DRIVE MODULE 

(2) Procedure  for  stopping  before  completion 

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

(3) Control  items 

f 

I 

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

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

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

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

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

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

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

(4) Control  change 

The  following  virtual  servo  motor  control  items  can  be  changed: 

Present  value  change 

Speed  change 

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

At  the  A1  71  SCPU  and  A273UHCPU (8-axis Specification),  the  DSFLP instruction 
can  also  be  used  for  present  value  changes  and  speed  changes.  (See  appendix 
4) 
For details regarding  the  CHGA,  CHGV,  and  DSFLP  instructions,  see  Section  5.3 
of the  Motion  Controller  (SV13/22)  Programming  Manual  (REAL  Mode). 

‘1 For details regarding the ‘VIRTUAL mode continuation  disabled“  warning  signal, see Section 
6.3.1. 
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6. DRIVE MODULE 

(5) Operation  mode  when  error  occurs 

The  operation method when  major  errors  occur  at  the  output  modules of a  given 
system can be designated  as  shown M o w .  

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

4' 

(a)  Continuation . . . Output  module  operation  continues  even if a  major  output 
module  error  occurs.  The  error  detection  signal (M1607t 
20n/Xn7/M2407tZOn) will switch  ON  at  such  times,  and  the 
corresponding  error  code  will be recorded  at  the  major  error 
storage  area. 

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

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

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

The  drive  module  can  be  stopped  from  the  sequence  pro- 
gram, if required. To resume  operation,  eliminate the error \ 

cause,  then  switch  the  clutch  ON/OFF  command  device 
ON. 

- 

* 

\I 
[Operation When Major  Error  Occurs] 

Clutch ON 
occurrence - 

on 
ation 

Clutch ON + 
Clutch OFF --+ 

Clutch OFF 

Operation With  "Clutch OFF" Setting 
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6.1.2 Parameter list 

The  virtual servo motor  parameters  are  shown in Table 6.1. Parameters  shown  in  this 
table  are  explained in items (1) to (4) below. 

For  details  regarding the virtual  servo  motor  parameter  setting  procedure,  refer to the 
SW2SRX-GSV22PWSWOIX-CAMPE Operating  Manual. 

Table 6.1 Parameter List 

No. Semng Range Default Value Semng item 
For Al71SCPU 
For  A273UHCPU (&axis Specification) 

1 - 4  0 

1 - 3 2  0 For  A273UHCPU  (32-axis  Specification) 
1 - 8  0 ’ axis No. 

2 Stroke limit upper  limit 

ContinuatiotVClutch  OFF  Continuation  Operation  mode  when  error  occurs 7 
1 - 1 6  1 Parameter  block 6 

1 - 1OOOOOO pulse/s 20000 pulsds JOG speed limit 5 
1 - 32767  pulse 100  pulse Command in-position range 4 

-231 - 231-1 pulse 0 pulse Stroke  limit  lower  limit 3 
-231 - 231-1 pulse 231-1 pulse 

(1) Virtual  axis No. setting 

The virtual  axis No. is  designated  by  the  servo  program  during  VIRTUAL  mode  op- 
eration.  The  number of the  virtual  servo  motor  which is connected to the  virtual 
main  shaft or the  virtual  auxiliary  Input  shaft is designated. 

(2) Stroke  limit  UPPEWLOWER  limit  settings 

(a)  Designates  the  upper and lower  limits of the  virtual  axis  travel  range. 

(b) A stroke  limit  range  check  occurs  when  the  positioning  control  shown  below 
is  started  or is in progress. 

- Remrkr Check OWOFF start 
When positbnlng is started, the f e q i  present  value is checked to confirm that is with- 
in the stroke lhrlt range. If out of fhe mme, an error (error code: 106) will occur, and 

ON positionhg w i l l  not be-exewted. - 
When circularlnterpdetion is atwted, an error (error codes: 207,208) will  occur if the 
inbtpo&bn peth violat- the stroko limit range,  and  operation will decelerate  and 

I stop. 
Fixed-Ditch f e e d  mntrol 1 ohl - I 

I Speed control ( I )  Operation  will  continue until the present  value becomes V, and an external  limit I 
JOG operation ON 

speed switching m m i  ON 
ConstaM speed operrrtion ON 

Position fdlow-up control ON 

Operatbn Is stopped  at the point where.the  present  value  violates the stroke limit 
range. Motion Is possible  in the direction toward the stroke range. 

- 

When positlonlng is started, the feed pesent value  Is  checked to conftrm that  Is with- 
in the stroke limit range. I f  out d the range, an error (error c o d e :  106) will  occur, and 
posmoning will  not be executed. 

Manual pulse generator 
operation range. ON Operation  is  stopped  at the point where the present vdue violates the stroke  limit 
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6. DRIVE  MODULE 

(3) Command  in-position  range 

The  term  “command  in-position”  refers to the  difference  between  the  positioning 
address  (command  position)  and  present  feed  value. 

The  “command  in-position’’  signal  switches ON when the  difference  between  the 
command  position  and  the  feed  present  vakre  enters  the  setting  range 
(Icommand  in-position] - [feed  present  value] 5 [command  in-position  range]). 

The  command  in-position  range  is  checked  constantly  during  positioning  control. 
(The  command  in-position  range  is  not  checked  during  speed  control  and  JOG  op- 
eration.) 

Position 
4 control 

v start 

Command in-position 
OFF 

~ 

Execution of command  in-position  check 

Fig. 6.1 Command  In-position  Range 

(4) JOG speed  limit & parameter  block  setting 

The  speed  limit  and  parameter  block  used  for  JOG  operations  are  explained  below. 

(a)  JOG  speed  limit 

Designates  the  maximum JOG speed for the virtual  axis. If the  JOG  speed 
is set  higher  than  the  JOG  speed  limit  value,  the  JOG  speed is restricted  to 
the  JOG  speed  limit  value. 

(b) Parameter  block  setting 

Designates  the  parameter  block No. which is used  for  the  JOG  operation. 
The following  parameter bbck data items  are  valid  during  a  JOG  operation: 
acceleration  time,  deceleration  time,  rapid  stop  deceleration  time,  and  decel- 
eration  processing on S IOP input. 

Set decekation ! Set rapid stop 
4 A’ time 

Fig. 6.2 Relationships between the JOG  Speed  Limit,  Acceleration  Time, 
Deceleration  Time,  and  Rapid  Stop  Time 
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6. DRIVE  MODULE 

The  parameter block system-of-units  for  interpolation  control  during  a JOG op- 
eration  is  fixed  as  "pulses",  regardless  of  the  system-of-units  setting. 

I I 
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6. DRIVE  MODULE 

6.2 Synchronous encoder 

The  synchronous  encoder is used to execute  virtual  axis  operation  by  pulse  inputs  from 
an  external  source.  Synchronous  encoder  operation  and  parameters  are  discussed be- 
low. 

6.2.1  Synchronous  encoder  operation 

(1) Operation  START 

A synchronous  encoder  axis  START  occurs  when  the  reception  of  the  pulse  inputs 
from  the  external  synchronous  encoder  begins.  Pulse  input  reception  occurs  when 
switching  from  the  REAL to the  VIRTUAL  mode  is  executed,  and  when  the  external 
signal  (TREN:  synchronous  encoder  input  START  signal)*2  input  occurs. 

(a)  Pulse  input  reception  at REAL to  VIRTUAL  mode  switching  occurs as follows 

1) Reception  of  pulse  inputs  from  the  external  synchronous  encoder  begins 
from  the  point  when REAL to  VIRTUAL  mode  switching  occurs. 

ON 
REAWIRTUAL  mode*l 
switching  request flag I 
( M W )  ON 

REAWIRTUAL mode*l OFF 
status flag (M2044) REAL mode- - VIRTUAL  mode 

I 

-.- 

Pulse input from external- ' 
synchronous  encoder )) ;v 

Feed present value * 
(pulse) of synchronous 
encoder  axis 

! 

'w 
Synchronous  encoder axis operation START (-23') 

2) The  clutch  control  mode 3 operation  will  be  identical to its  operation in the 
ON/OFF  mode  and  the  address  mode,  and  can  be  used  with incremeni 
or absolute  type  synchronous  encoders. P 

3) Transmission of synchronous  encoder  operation to the output  module will 
or will  not  occur  depending  on  the  ON/OFF  status  of  the  connected  clutch. + 

When  clutch is ON . . . . Transmission  to the output  module  occurs. V 

When  clutch  is  OFF . . . Transmission to the  output  module  does  not 
occur. \ 

\ 

If the  direct clutch is .u,& and the mode is switched from REAL mode to -VIRTUAL  mode  while  the 
clutch is ON, rapid  acceleration  will  occur  at  the  output  module  axis, caWng a servo  error,  and  the 
machine will be subjec@d to a  jolt. 

6 - 8  
'.. 

1 



6. DRIVE MODULE 

(b)  Pulse  input  reception  at  an  external signal input  occurs as follows 

1) Reception of pulse  inputs  from  the  external  synchronous  encoder  begins 
when the  clutch is switched  ON. 

ON 
R W I R T U A L  modec1 
switching  request flag 
(") 

VIRTUAL  mode 
I 

Pulse  input  from e x t e r n a l  i 
synchronous  encoder I 

Clutch ON/OFF 
command  device I 

I 

t I OFF 
I I 

I I 
I ON I 

OFF ! I External  signal (TREN) I 
I I 

Feed present  value I I 

(pulse) of synchronous \ 
encoderexis I I 

I /i Synchronous  encoder 
axis  operation STOP 

Synchronous  encoder  axis  operation  START (-P1 1 

2) The  clutch  control  mode 9 operation  will be identical  its  operation  at  the 
external  input  mode.  The  synchronous  encoder  and  clutch  operations oc- 
cur in a  corresponding  manner. 

(2) Operation END 

(a)  Operation  at  the  synchronous  encoder  axis is ended  when  the REAL mode 
is established in response to a VIRTUAL  to REAL mode  switching  request 
(M2043 switched  from ON to OFF). 

(b)  The  procedure  for  ending  operation  at  the  synchronous  encoder  axis is as fol- 
lows 

1) Stop  the  output  module 

Stop  the  external  synchronous  encoder. 

Switch the  connected  clutch OFF. 

2) Switch  from  the  VIRTUAL to REAL mode. 

A Switching to the REAL mode  while  synchronous  encoder  axis  and  output  module  operation is in prog- 
ress win Cause a  sudden  stop at the output module,  resutting in a servo error,  and  the  machine will be 
subpcted to a jok 
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6. MIWE MODULE 

I REMARKS( 

(1) ’1: Fw details  regarding the RVU/VIRTUAL mode  switching  request  flag and the REAU 
VIRTUAL mode switching status h g ,  888 Section 4.2. 

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

(3) ‘2: The synchronous  encoder  input  START  signal  is  input to the A1 71 SENC/A273EX “TREN” 
terminal. 
For  details  regarding  the A1 71 SENC ‘TREN” terminal,  refer to the  Motion  Controller 
[A171SCPU]  User’s  Manual. 
For  details  regarding  the A273EX TREN” terminal,  refm  to  the  Motion  Controller 
[A273UHCPU]  User’s  Manual. 

(4) 3: For details  regarding  the  clutch  control  mode, see Section 7.2.1 

(3)  STOP  procedure 
The  synchronous  encoder  can  be  stopped  by  stopping  the  external  synchronous 
encoder. 

(There  are  no  external  inputs  (FLS,  RLS,  STOP),  sequence  program  stop  com- 
mands,  or  rapid  stop  commands  for  the  synchronous  encoder.) 

(4) Control  items 

(a)  As the  synchronous  encoder  has  no  feedback  pulse,  the  “deviation  counter 
value”  and  “actual  present  value”  are  not  stored in memory. 

(b)  The  synchronous  encoder’s  feed  present  value  is  recorded in a  backup 
memory,  and is restored  after  switching  from  the  REAL to VIRTUAL  mode  oc- 
curs  following  a  power ON. 

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

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

To continue  operation,  the  output  module’s  servo  motor  must be moved 
to  the  position  where  synchronous  operation is possible. 

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

(5) Control  change 

The  following  synchronous  encoder control item  can be changed: 

Present  value change 

Present  value  changes  are  executed  by  the  CHGA  instruction. 

At  the A1 71  SCPU  and  A273UHCPU (8-axis specification),  the  DSFLP  instruction 
can  also  be  used  for  present  value  changes. ( b e  appendix 4.) 

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

The  synchronous  encoder  parameters  are  shown  in  Tables  6.2  and 6.3. 

For details  regarding  the  synchronous  encoder  parameter  setting  procedure,  refer  to 
the SW2SRX-GSV22PE/SWOIX-CAMPE Operating  Manual. 

(1) When  A171SCPU  is  used 

Table  6.2  Synchronous  Encoder  Parameter  List  (for  A171SCPU) 

No. Setting Range Default Value Setting Item 
1 

ContinuationIClutch OFF Continuation  Ooeration  mode  when  error  occurs  2 
1 - Encoder No. 

(a)  Encoder No 

Designates  the  number of the  synchronous  encoder  which  is  connected  to  the 
manual  pulse  generator & synchronous  encoder  interface. 

Manual Pulse Generator/Synchronous Encoder Interface Unit’s 1 Encoder No. 
Pl/El  1 

P1:  Connected to the  manual  pulse  generator’s  input  interface.  This  is  for  incremental  type  synchronous 

E l :  Connected to the  serial  synchronous  encoder  interface.  This is for  absolute  type  synchronous  encod- 

*: incremental  and  absolute  type  synchronous  encoders  can  be  used  together 

encoders. 

ers. 

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

Table  6.3  Synchronous  Encoder  Parameter  List 
(for  A273UHCPU  8-axis  Specification) 

I No. I Setting Item 1 Default Value 1 Setting Range I 
1 1 I Encoder No. I - I 1 - 3  I 
1 2 1 Operation  mode  when  error  occurs  Continuation I Continuation/Clutch OFF 

(a)  Encoder No. 

Designates  the  synchronous  encoder No. which is connected  to  the  manual 
pulse  generator & synchronous  encoder  interface. 

1 ) For  8-axis  specifications 

Manual Pulse Generator/Synchronous Encoder Interface Unit’s Encoder No. 
PlIE1 

3  P3lE3 
2  P2lE2 
1 

P1 - P3: Connected to the  manual  pulse  generator’s  input  interface.  This  is  for  incremental  type  synchro- 

E l  - E3:  Connected to the  serial  synchronous  encoder  interface.  This  is  for  absolute  type  synchronous 
nous  encoders. 

encoders. 
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6. DRIVE MODULE 

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

Tabte 6.4 Synchronous  Encoder  Parameter  List 
(for  A273UHCPU  32-axis Specification) 

I No. 1 Setting Item I Default Value I Setting Range 1 
I I I I 

- - -  I I 1 I Encoder No. I - I 1 - 1 2  I 
I 2 I ODeration  mode  when  error  occurs 1 Continuation I ContinuatiodClutch OFF I 

P 

(a) For 32-axis  specifications 

II 

Manual Pulse Generator/Synchronous Encoder Interface Unit's Encoder No. 
PlIE1 

6 P61E6 
5 P51E5 
4 P41E4 
3  P31E3 
2 PUE2 
1 

d\ 
P71E7 7 
PWE8 8 

,??! 

', 
c 

I P91E9 I 9 I 
I P101E10 I 10 I 

P111E11 
12 PlUE12 
11 

P1 - P12:  Connected to the  manual  pulse  generator's  input  interface.  This is for  incremental  type  synchro- 

E l  - E12:  Connected to the  serial  synchronous  encoder  interface.  This  is  for  absolute  type  synchronous 
encoders. 

Both incremental  and  absolute  type  synchronous  encoders  can  be  used  together. 

nous  encoders. 

#' 
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(4)  Operation Mode When  Error  Occurs 

The  operation method when  major  errors occur at the  output  modules of a  given 
system  can be designated  as  shown  below. 

Control  occurs  as  shown  below,  based  on  the  parameter  settings (see Table  6.2 
and  6.3)  of  the  synchronous  encoder  which  is  connected to the synchronous  en- 
coder  main  shaft. 

(a)  Continuation . . . Output  module  operation  continues  even if a  major  output 
module  error  occurs.  The  error  detection  signal  (M1607+ 
20n/Xn7/M2407+20n) will switch ON at  such  times,  and  the 
corresponding  error  code  will be recorded  at  the  major  error 
storage  area. 

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

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

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

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

[Operation in  Progress]  [Operation When Major Enor Occurs] 
Synchronous  encoder 

\ 
Clutch ON 

I 
occurrence 

Major error  occurrence 

CMch OFF * 

Operation With ‘Clutch OFF Setting 
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6. DRIVE  MODULE , .  , 

6.3 Common Devices (InputlOutput, Internal Relay, Data Ruglster) 

The  inpvtdoutputs, internal relays,  and  data registers used  at  the  drive  module  are dis- 
cussed  in  this  section. 

6.3.1 Inputloutput ( w v )  & internal relay (M) 

(1)  InpuVoutput ( W v )  & internal  relay  (M)  list 

(a)  When  A1  71  SCPU is used 

The  M1200 - M1599  servo  system  CPU internal relays  are  used  at  the  drive 
module. 

Inputs  (M1200 - M1399) 
Inputs  consist  of  data  set  at  the  PCPU.  This  data is used  by  the  sequence 
program  for  checking  the  control  status  and  for  the  designating  the  next 
positioning  command,  etc. 

Outputs  (M1400 - M1599) 
Outputs  are  set  at  the  sequence  program,  and  are  used for positioning  com- 
mands,  etc.,  which  occur  at  the  PCPU. 

Table  6.5 Internal Relay List (for  A171  SCPU) 

Device 
Synchro- 

Encoder 
nous Virtual Servo Motor Signal Name 

Vlrtual 
servo 
motor 

P IE1  

- M  1362 
- M1361 

Error  detection - - - - M1360 
' AXIS4 AXIS3 AXIS2 Axlrl 

- 
VIRTUAL  mode  continuation  disabled  warning - - - 

- External  signal  TREN - - 

M1200 

Unusable  M1262 M1242  M1222  M1202 
Positioning  completed M1261  M1241 M1221 M1201 
Positioning  STARTcompleted M1260 M1240 M1220 

M1203 
M1204 

Command  in-position  M1263  M1243 M1223 

M1266 M1246 M1226 M1206 
M1265 M1245 M1225 M1205 

Speed  control m progress M1264 M1244 M1224 - 0 

M1207  Error  detection  M1267  M1247  M1227 
M1208 - 
Mi219 

M1220- 
M1239 

M1248 - 
M1259 

M1268- 
M1279 Unusable 

~. 

M1560 - - Error  reset - - - 
~~ 

M1400 

Forward JOGstart M1462 M1442  M1422 M1402 
Rapid stopcommand M1461 M1441 M1421 M1401 
Stopcommand M1460 Mi440 M1420 

M1403 I M1423 1 M1443 I M1463 I ReverseJOGstart 
M1404 I M1424 I M1444 I M1464 I CompletsdsignalOFF command 

0 

M1408 

M1479 Mi459 M1439 M1419 

STOP  input  validhnvalid M1469 M1449 M1429 M1409 
Unusable  M1468 M1448 M1428 

M1410- M1470-  M1450-  M1430- 

0: Used -: Not  used 
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6. DRIVE  MODULE 

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

The W E 0  - XE5NE2, XF8 - XFA, W 1 0 0  - W 1 7 F  inputs/outputs of the 
A273UHCPU (8-axis  specification)  are  used  at  the  drive  module. 

Inputs (XEO - XE5,  XF8 - XFA, X100 - X1 7F) 
tnputs  consist  of  data  set  at  the PCPU. This  data is used by the  sequence 
program  for  checking  the  control  status  and for the  designating  the  next 
positioning  command,  etc. 

Outputs (YE0 - YE2, YlOO - Y17F) 
Outputs  are  set  at  the  sequence  program, and are  used for positioning  com- 
mands,  etc.,  which  occur  at  the PCPU. 

Table 6.6 hput/Output List (for A273UHCPU &axls Speckation) 

F - 

\ T 3ynchro 
nous 

Synchronous 
Encoder I vlrhrcll m o  motor 

I c 

f 

P l E 1  P2El ~ l l l l 2 1 3 l 4 1 5  
AXIS Axis AXIS Axis AXIS 

XEO 
XE3 
- XE1 

XE4 
- 0 

XF8 XF9 
VIRTUAL coo- 
tinuation disabled 

I X100 I X110 I X120 I X130 I X140 

1x101 1 X111 [X121 I X131 1 X141 I I I I 

X102 I X112 I X122 I X132 I X142 X152 1 X162 1 X172 I Unusable nputs 

/‘ 

X105 X115 X125 X135 X145 
X106 X116 X126 X136 X146 
X107 X117 X127 X137 X147 

Unusable 

X157 I X167 I X177 1 Error  detection I 

X15F Xl6F X17F 
- I - I - I Unusable 

- - I - I Error  reset 
Y150 I Y I ~ O  I Y170 I StODcommand 

Y EO - YE1 - 

Y151 I Y161 I Y171 I Rapidstopcommand 
Y152 I Y162 I Y172 I Forward JOG start 
Y153  Y163  Y173 Reverse JOG start 

y1- y164  y174 

Y155  Y165  Y175 
Y156 Y166 Y176 
Y157 Y167 Y l n  Errorreset 

Completed  signal 
OFF  command 

Unusable 0 

Y158 I Y168 I Y178 I Unusable I 
I I - . - . __ . - 

Y159  Y169  Y179 valid 
STOP input validnn- 

Y15A  Y16A  Y17A 

Y15F  Y16F  Y17F 
- Unusable 

0: Used -: Not Used 
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6. DRIVE  MODULE 

(a) I When A273UHCPU (@-axis spedticati)  is used 

The M4000-"87 servo system CPU internal  relays  are  used at  the  drive 
module. 

Inputs (M4000 - M4687) 
Inputs consist  of data set  at  the PCPU. This  data is used  by  the  sequence 
program  for  checking  the  control  status  and  for  designating  the  next  posi- 
tioning  command,  etc. 

Outputs (M4800 - M5487) 
Outputs  are  set at the  sequence  program,  and  are  used  for  positioning  com- 
mands,  etc., sent to the PCPU. 

Table 6.7 Intemat m . L l $ t  (Syftc?'wonous Encoder)-(for A27WCPU 32d Specification) 

Device 
PllEl 

Unusable M4883 " 5 9  M4655 M4651 " 4 7  M4643 
VI#fUALmode con!inuation  disabled  warning M4662 M4658 Me54 M4650 M4646 M4642 
Extemal signalTREN M4661 We57 " 5 3  M4649 M4645 M4641 
Error  detection M4860 M4656 M4652 M4648 "4 ! M4640 

-6 P W 5  P4E4 P a 3  P2E2 
Slgnd Name 

Inputs P710  1 *8 [ P m S  I PlOlElO I P11E11 1 P12E12 I 
M4664 I M4868 I h44672 I M4676 I M4680 1 M4684 I Error  detection 
M4665 I M4669 1 "73 I M4677 1 M 4 6 8 1  I M4685 1 External  signal TREN 
M4666 1 M4670 1 "74 I "78 I M4682 I M4m6 I VIRTUALmode continuation  disabled  warning 

M5440 

P 1 2 E t 2   P l l E l 1  -9 Pl&ElO P8/E8 P7E7 
M5463 W 5 9  M5455 M5451 M W 7  M5443 

Unusabte M5402 M5458 M5454 MM50 M446 M W 2  
M 5 4 6 1  W 7  W 5 3  M5449 M5145 M5441 

Errorreset M5460 "56 M5452 M5448  M5444 
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6. DRIVE  MODULE 

Table 6.8 Internal m y  List (Vktual Sew0 Motw) (for A273UHCPU =-axis  Specification) 

Device 
Axis 1 

M4143 Command i n o o s i t i o n  M4123 M 4 1 0 3  M4083 M4083 M4043 M4023  M4003 
Unusable M4142  M4122  M4102 M4082 "2 W 2  M4022 M4002 
Posltioningcompleted M4141 ' MS121 ' M4101 M4081  M4061 M a 1  M4021 MOO1 
PosMoniog STARTcompleted  M4140  M4120 M4100 "80 M4060 M4040  M4020  M4000 

Axis 8 M s 7  Axis 6 Axis 5 Axis 4 Axis 3 AXIS 2 
Slgnal Name 

Inputs - M4004 

M4146 M 4 1 2 6  M4106 "6 M4066 M4046 "26 M4006 
M4145 M 4 1 2 5  M4106 M4085  M4066 M4046 M4025 M4W5 

S p e e d c o n t r o l  In progress M4144 M 4 1 0 4  M4124 M4084 M4064 M4044 M4024 

M4007 

w 1 4 9  M4139 W119 M4099 M4059 W79 M4039  M4019 

Errordetdon M4147  M4127 M4107 W 7   M a 7  M4047  M4027 
M4008- M4148 - M4128 - M 4 1 0 8  - "8- WM8- M4048- M4028- 

Outputs 

Inputs 
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6. DRIVE MODULE 
1. . .-,. . 

Tabha 6.8 lntemd Relay List (Vbtusl Servo Mob) 
(for A273UHCPU  32-axis Specification)  (Contined) 

\ 
M4320 W M4SO W M4400 W20 M4440 M4480 
M4321 M4341 M4361 M4381 M4401 M4421 M4441 "61 
M4322 1 M4342 M4362 M4382 "02 "22 M4442 M4462 
" 2 3  

M4465 M4445 MU25 M4405 M4385 M4365 M4345 M4325 
Speed controlin progress M4464 M4444 M4.424 MU04 M4384 M4364 M4344 M4324 
commandinposttion ~4463 ~ 4 4 4 3  ~ 4 4 0 3  I M+J= ~1383 w YW 

Unusable 
M4326 M4346 M4366 

Error detection " 6 7  M4447 M4427 M4407 M4387 M4367 M4347 M4327 
M4466 M4446 M4426 M4406 M4386 

Inputs 

Unusable M4408- M4468- "48- M4428- 
M4419 M4439 

M5265 us245 M5225 M5205 
M5264 M5244 M5224 M5204 
M5263 M5243 M5223 M5203 
M5262 MS242 M5222 W 0 2  
M5261 M5241 , M@21 M5201 
M5260 M5240 M5220 M5200 
"79 M4459 

M4308- 
M4399 
M5180 Stop command 

R a ~ i d  stoc command M5121 I M5141 I M5161 
M5122 I M5142 I M5162 

M5181 
M5182 Forward JOG start 

Reverse JOG start M5183 
M5184 Completed signal OFF command 
M5185 outputs Unusable 

Error reaet 
M5126 I M5146 I M5166 
M5127 I M5147 I M5167 

M5186 
M5187 

M5128 Unusable M5268 M5248 M5228 M5200 Mi88 M5168 M5148 
M5129 STOP input WidnnvalM M5269 M6249 M W 9  ME209 MS189 M5169 M5149 

M5130- UnusaMe M5270- M5250- M5230- M5210- M5190- M5170-  M5150- 
M5139 M5279 M525B M5239 M5219 M5199 M5179 M5159 

Command inasit ion 
Wed control in progress Inputs 
Unusable 

E m  detecth 

UnUSabk 

M5281 I M5301 

RsverseJOGstart M5423 MS403 M5383 hW63 M5343 MS323 M5283 I I45303 
Forward JOGstart M22 M5402 MS382 M5382 M5342 M5322 M5282 I M5302 
Repid stopmmmand W 2 1   " 0 1  M5381 M5361 -1 M5321 

t 
I 

1 
I 
I outputs 

0: Used -: Not  used 

' I  

t 
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6. DRIVE MODULE 

(2) InpuVoutput ( X W )  and  internal  relay (M) details 

r- 

(a)  Error  detection  signal  (M1360,  M1207+20n/XEO - XE2,  X1  n7/M4640+4n, 
M4007+20n)*l 

1)  The  error  detection  signal  switches  ON  when  a  minor  or  major  error  occurs 
at  the  drive  module,  or  at  an output module  which is connected to  the drive 
module.  ON/OFF  switching  of this signal  permits  error  validAnvalid  identi- 
fication  processing. 

2)  When the  error  detection  signal  switches  ON, the corresponding  error 
code is recorded  at the error  code  storage  area. 

Minor  error coder . . , . Stored at  minor  error  code  storage  area-. 

Major  error coder . . . , Stored at  major  error  code  storage  area-. 

The  error  code or the output  module  error  detection  signal’s  ON/OFF sta- 
tus  indicates  whether the error  occurred  at the drive  module  or the output 
module. 

3) When  a  normal  status is restored  at  the  drive  module  and  output  module, 
and  the  error  reset  command  (Y1  n7)*1  is  switched  ON,  the  error  detection 
signal will switch OFF. 

(b) External  signal  TREN  (M1361  /XE3,  XE4,  XE5/M4641+4n)*1 

The  external  signal  TREN is used  for  clutch  control  in  the  external  input  mode. 
This  signal  switches  ON  when  input  occurs  at  the  A171SENC/A273EX 
“TREN”  input  terminal,  and  indicates the TREN  terminal’s  input  ON/OFF sta- 
tus. 

(c)  VIRTUAL  mode  continuation  disabled  warning  signal  (M1362/XF8 - XFA/ 
M4642+4n)*l 

As  happens  when  the  absolute  type  synchronous  encoder is moved  while 
power is OFF, this  signal will switch  ON  when  the  present  value  read  at  power 
ON differs  from  that  which  was  stored  at  power  OFF (find present  value  of 
VIRTUAL  mode  operation).  This  signal  status  indicates  whether  VIRTUAL 
mode  operation  can be continued  following  a  power ON  or  servo system CPU 
reset. 

L 
(1)  ‘1: The ‘n’ of M1207+20n  represents  the  numerical  value  corresponding to the virtual axis No. 

n 
4 2 3 1 virtual axis No. 
6 2 4 0 

The ‘n” of W l n 7  represents the numerical  value (0 - 7) corresponding to the  virtual axis 
No. 

<’ 

I 

.J 

n 7 6 5 4 3 O l ‘ I 2  
VirtwlaxiSNo. 8 7 6 5 4 1 I 2 1 3 

The ‘rn” of M4640e4n,  bhM41+4n, and W + 4 n  represents the numerical  value  corre- 
sponding to t h e  synchronous  encoder No. 

n 5 4 3 2 1 0 
Synchronousencoder No. PBE6 P5E5  P4E4  P3E3 I??&! PlE1 

n 11 10 9 8 7 6 

Synchronousencoder No. P12/E12  P11/E11 PlO/EIO WEB P8E8 PIE7 
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6. DRIVE MODULE 

(2) q: For details regarbng drive mcdub major& minor errors, see Section  10.3. 
For details  regarding  output  module  major & minor  errors,  see  Section  10.5. 

(3) 9 For details  regarding the minor and major  error  code  storage  areas, see Section  6.3.2. 

(d)  Positioning  START  completed  signal (M 1200+20n/Xl  nO/M4000+20n)*l 

1) This  signal switches ON when  a  positioning  START is completed  at  the 
axis designated by a  DSFRP/SVST  instruction  in  the  sequence  program. 

This  signal is inoperative  during JOG and  speed control operations. 

This  signal  can  be  used  for  M-code  readouts, etc., when  positioning is 
started.  *2 

2) The  positioning START completed  signal  will  switch OFF at  the  leading 
edge (OFF - ON) of the  "completed" signal OFF  command 
(M14W+20n/Y1  n4/M4804+20n)*lI  or  when  positioning is completed. 

At leading  edge of 'cwnpleted" signal OFF command  (OFF -. ON) 1 

DSFRP/SVST  instruction 

START  accept 

Positioning START OFF 
completed 
'Completed"  signal  OFF  QFF 
command  (Y1  n4) 

when positioning is completed I 
Dwell  time 

V \ J 
* Pos;oning * completed 

DSFRP/SVST instruction 

START accept 

completed 
Positioning START 

Fig. 6.3 Positioning  START  Completed  Signal's ON/OFF Timing 

-1 
(1) fl : The "n" of M12OOt2On artd M1404+20n represents the numerical  value  corresponding to the 

Virtual axis No. 

n 
4 3 2 1 Virtual axis No. 
3 1 . 2  0 

The 'n" of M4nO and Y1 n4 represents the numerical  value (0 - 7) corresponding to the  virtu- 
al axis No. 

n 
8 7 6 5 4 3 . 2 1 WrtualaxisNo. 
7 6 5 4 3 2 1 0 
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6. DRIVE MODULE 

‘1 : The  ‘n” of M4000+20n  and M4804t20n rep~ssents the  numerical  value  corresponding  to 
the virtual axis No. 

(2) q: For details regarding Mcodes, see Section 8.2 of the Motion  Controller  (SV13/22)  Program- 
ming  Manual  (REAL  Mode). 

(e) Positioning  completed  signal (M1201+20n/Xl nl/M4001+20n)*1 

1) This  signal  switches ON when positioning is completed  at  the  axis  desig- 
nated by a  DSFRP/SVST  instruction  in  the  sequence  program. 

This  signal  will  not  switch ON when JOG or speed  control  operations  are 
started, or when  they  are  stopped  while in progress. 

This  signal  can be used for M a d e  readouts  when  positioning is com- 
pleted. *2 

2)  The positioning  completed  signal  will  switch OFF at the  leading  edge  (OFF - ON) of the  “completed”  signal OFF command (M1404+20n/Yln4/ 
M4804+20n)*l, or  when a positioning START is completed. 

9t  leadlng edge of Yn4 completed signal OFF  command  (OFF -. ON) I 

V 
b , 

I 

1 
DSFRP/SVST  instruction 

START  accept 

Positioning START 9FF 
completed ON 
“Completed” signal OFF  OFF 
command 

When next pasitloningcwdrol START is CMnpleted I Positioning 
Pqsitioning START 

, , 
DSFRP/SVST instruction 

START  accept 

Positioning START 
completed 

, f i l  
ON I 

I , I , , 
ON , 

I 

Fig. 6.4 Positioning START Completed Signal’s ON/OFF Timing 

. . /  
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I REMARK 1 
(1)  *1: The 'n" of M1201+20n and M1404+20n  represents the numerical  value  corresponding to the 

virtual axis No. 

(2) r :  

n I o  ' 1 2 1 3  
VirtualaxisNo. I 1 2 1 3 1  4 

The 'n" of X1 n l  and  Y1 n4 represents the numerical  value (0 - 7) corresponding to the virtual 
axis  No. 

I n 1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7 1  

, 
i 

The  'n' of M4001+20n and M4804+20n represents the numerical  value  corresponding to  the 
virtual  axis No. 

\ 

-or  details  regarding M-codes, see Section 8.2 of the  Motion  Controller (SV13/22) Program- 
ning Manual (REAL Mode). 

(f) Command in-position  command (M1203+2On/Xln3/M4003+20n)*l 

This  signal  switches ON when  the  absolute  difference  between  the  com- 
mand  position  and  the  present  value  is  less  than  the  "command  in-position 
range"  designated  by  the  virtual  servo  motor  parameter  setting  (see  Sec- 
tion 6.1.2). 

This  signal  switches OFF when the  following  occur: 

Positioning  control START 

Speed  control 

JOG operation 

A command  in-position  check  occurs  constantly  during  position  control, 
but  does  not  occur  during speed control. 4 

kq 

- 8  

Command 
in-position 

;I 

Execution of command in-position check 

Fig. 6.5 Command  In-position  Signal's  ON/OFF  Timing I 
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6. DRIVE MODULE 

(9) Speed control  in-progress  signal  (M1204+20n/X1  n4/M4004+20n)*1 

1) This  signal  switches ON when speed  control is in progress,  and  serves to 
indicate whether speed control  or  position  control is currently  in  progress. 
This  signal w i l l  switch OFF when the next  position  control START occurs. 

2)  The speed  control  in-progress  signal is OFF  at  power ON, and  during  posi- 
tion  control. 

1 During speed control] I ~ u r i n g  position control I 
Speed  control ,-,Positioning 

Start start /m 

Fig. 6.6 Speed Control In-progress Signal's ON/OFF Timing 

(1) *1:  The  'n" of M1203+20n and M1204t20n represents the numerical  value  corresponding to the 
virtual axis No. 

n 1 ° 1 1 1 2 1 3  
Virtualaxis No. I 1 I 2 I 3 1 4 

The  "n" of X1 n3 and  X1 n4 represents the numerical value (0 - 7) corresponding to the virtual 
axis No. 

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

\ 
The 'n'of M4003t20n and M4004+20n  represents the numerical  value  corresponding to the 
hrtual  axis No. 
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6. DRIVE MODULE . .  . I .  

(h) Enor reset  cammand (Ml560, M1407+20nNEO-YE2,  Y1  n7/M5440+4n/ 
M4807+20n)*1 

1) The error resetanmand.is used to  clear  minor  and  major  error  code  stor- 
age areas for the drive module of the axis  where the error  occurred,  and 
to  reset  the  error  detection  signal. 

2) The  relationship  between  the  error  reset  command  and the error  detection 
signal is shown  in  Tables 6.9 to 6.11. 

[When A1 71 SCPU is used] 

Table 6.9 Error  Detection  Signal & Error  Signal  List (for A171SCPU) 

Drive Module Error Reset Signal Error Detection Signal 
Synchronous  encoder 

M1447 M 1247 Virtual  axis 3 
M1427  M1227 Virtual  axis 2 
M1407  M1207 Virtual axis 1 
M1560 M1360 P1 /El 

Virtual  servo  motor 
I I I I 

I 
~~ 

Virtual  axis 4 M1467 M1267 

[When  A273UHCPU  8-axis  specification is used] 

Table 6.10 Error  Detection  Signal & Error  Signal  List 
(for A273UHCW 8-axis  Specification) 

Drive Module I Error Detection Signal I Error Reset Signal 
Pl f l l  XEO I Y EO 

Synchronous  encoder 

Y177 x 1  77  Virtual  axis 8 
Y167 X1 67 Virtual axis 7 
Y157  X1  57 Virtual  axis 6 
Y147  X1  47  Virtual  axis  5 
Y137 x1  37 Virtual  axis 4 
Y127  X1 27 Virtual axis 3 
Y117  X117 Virtual axis 2 
Y107  X1 07 Virtual axis 1 
YE2  XE2 P3/E3 
YE1  XE1 P2fl2 

Virtual  servo  motor 

c 
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6. DRIVE MODULE 

c 

[When A273UHCPU 32-axis  specification is used] 

T W  6.11 Error Ebtectim Sinal  81 Error Signal List (for A273UHCPU 32-axis Specification) 

W e  Module Error Detec- 
tion Signal Signal Signal tlon  Signal 

E m  Reset DttveMdtiie Error Detec- Error Reset 

Pl/El  M4207  M5007 M5440 M4640 
I 

P21E2 .Mae44 I M54U 
P3/€3 M4#8 1 "  

I 
P4/E4 

M5456 M 4 e S  P5A5 
M5452 M e 2  

L 

Synchronous 
M5464 M4664 P7fl7 encoder 
, M 5 W 3  M4960 . W E 6  ' 

I PlO/ElO I "76 I M5476 I 
P11/E11 Virtual.SeN0 M W  M4680 
P12fl12 motor ~ 5 4 8 4  M W  

Virtual  &is 1 

w 7  M4067 Virtual  axis  4 
M4a47 M4047 Virtual axis  3 
W 2 7  M4M7 Virtual-axis 2 
M4807 M4Wt 

urtual SeNO 

M4907 M4107  Virtual  axis  6 motor 
M4887 M4087  Virtual  axis 5 

I Virtual  axis  7 I M4127 I M4927 I 
Virtual axis 8 

M4987 M4187 Virtual  axis 10 
M4967 M4167  Virtual  axis  9 
M4947 M4147 

/Virtual axis 29 1 :lz; 1 ::: I 
Virtual axis 30 
Virtual axis 31 M4607 

I ~~ 

I I I Virtual axis 32 I M4627 I M5427 

3) When  the  error  reset  command  switches ON, the  following  processing  oc- 
curs. 

When  the  drive  module  and  output  module  statuses  are  normal,  the mi- 
nor  or  major  error  code  storage area is cleared,  and  the  error  detection 
signal is reset. 

If  an  error  status  still  exists  at  the  drive  module  and  output  module,  the 
error  code  will  again  be  recorded at the  minor  or  major  error  code stor- 
age  area. 
In this  case,  the  error  detection  signal  (M1360,  M1207+20n/XEO - XE2, 
X1  n7/M4640+4n, M4007+20n)*l  will  remain ON. 

Do not  switch  the  error  reset  command (M1560, M1407+20nr/EO - YE2, 
Y1 n7/M5440+4n,  M4807+20n)*l ON with a PLS instruction since this can dis- 
able  the  error  reset  function. 

I 

I REMARK 1 
'1 : The 'n" in M1207+20n and M1 N7+20n represents the numerical  value  corresponding to the 

virtual axis No. 

n 1 ° 1 ' 1 2 1 3  
Virtualaxis No. I 1 1 2 I 3 I 4 

i 
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6. DRIVE  MODULE 

'1 : The 'n" of X1 n7 and Y1 n7  represents the nwnerical  value (0 - 7) corresponding  to  the  virtual 
axis No. 

I n 

The  'n" of M4640+4n and M5440+9n represents the numerical  value corresponding to  the  syn- 
chronous encoder No. 

n 5 4 3 2 1 0 

Synchronousencoder No. P6E6 P5E5 P4E4 P3E3  P2E2  P lEl  
n 11 10 9 8 7 6 

SynchronousencoderNo. 

vktual eucis No. 
The 'n' of M4007+20n and M4807t20n represents the numerical  value corresponding to the 

P12E12 P11E11 PlOElO -/E9 P8E8 P7E7 

. 
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6. DRIVE MODULE 

(i)  Stop  command  (M1440+20n/Yl  nO/M4800+20n)*1 

1) The  stop  command is used to stop  operation  at  an axis where  motion is 
in progress,  and it becomes effective at the leading  edge (OFF -. ON) of 
the  signal.  (Operation  cannot  be  started  at  axes  where  the  stop  command 
is ON.) 

ON 

OFF 

Designated 
speed 

1 

Deceleration stop processing 

Fig. 6.7 Stop Processing by Stop Command 

2)  The stop  command  can  also  be  used  during  speed  control.  (For  details 
regarding  speed  control, see Section  7.14 of the  Motion  Controller 
(SV13/22)  Programming  Manual (REAL Mode). 

3) STOP processing  which  occurs in response to the  stop  command  is 
shown in Table  6.12 below. 

Table 6.12 Stop Processing at Stop Command ON 

I Proceeslnp at Stop Command ON 

I Contro"n I - 

When Control Is In Progress When Decdercltion to Stop is In 
PrOareSr - 

Position contrd 

JoGooeration 
Speed control 

Stop command is ignored, and the de- Deceleration to a stop ocwrs within 
the deceleration time designated in the 
servo  program or parameter block. 

celetation stop  processing  continues. 

*1: The 'n. in M1400+20n represents the numerical value mespanding to the virtual axis No. 

I n 1 0 1 1 1 2 1 3 3  
Virtualaxis No. I 1 I 2 I 3 I 4 

The 'n" of Y1 nO represents the numerical value (0 - 7) corresponding to the virtual axis No. 

n 
8 5 1 6 1 7  4 3 2 1 Virtual  axis No. 
7 4 1 5 1 6  3 2 1 0 
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6. DRIVE MODULE . .  . .  . ,I . 

The !'n' of M4BOo+Mn represents the nuMcai value  oorresponding  to  the virtual axis No. 

(j) Rapid  stop  command (M1401t20nP/1nl/M4801+20n)*1 

1) This command  is  used  to  execute  a  rapid stot20np  at  an  axis  which  is  in 
motion,  and it becomes  effectiveat  its  leading  edge (OFF -, ON).  (Opera- 
tion  cannot  be  started  at  axes  where  the  rapid  stop  command is ON.) 

ON 
Rapid OFF 
stop 
command Rapid stop command 

at  specified  axis 

1 
Rapid  stop  processing T 

Fig. 6.8 Rapid Stop Processing.by Rapid Stop Command 

2) The  rapid  stop  processing  which  occurs when the  rapid  stop  command 
switches ON is shown in Table 6.11 below. 

Table 6.13 Rapid  Stop Processing When Repid Stop 

Control in Progress 

Position  control 

speed control 

JOG opeiation 

Command is Switched ON 

Pr0Cerrl-w d fhrp Command ON 

When Contrd is in Progress When Deceleration to Stop is in 
ProgrerrS 

Rapid stop occurs. Dederation processing  is aborted, 
and rapid  stop  processing  begins. 
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6. DRIVE  MODULE 

i 

'1 : The 'n" in Ml40$+20n represents the nurnerlcal value corresponding to the virtual axis No. 

n 
4 3 2 1 Virtual axis No. 
3 2 1 0. 

The "V of Y1 t-11 yffents the numerical value (0 - 7) corresponding to the virtual  axis No. 

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

The 'n" of M4801 t20n represents the numerical vdue corresponding to the virtual axis No. 

I 

q: Rapid stop processing results in deceleration to a stop within the rapid  stop  deceleration  time 
designated at the parameter block or servogrogram. 

(k) Forward  JOG  start  command (M1402t20nfll n2/M4802+2On)*l/Reverse 
JOG start command (M1403+20nr/ln3/M4803+2On) *1 

1)  When the  forward  JOG  start  command (Yl n2) is ON in the  sequence  pro- 
gram,  JOG  operation occurs in the  forward  direction  (direction  in  which  the 
address  increases). 

When  the  forward  JOG start command  (Y1  n2) is switched OFF, a  decel- 
eration  and STOP will occwwithin the  deceleration  time  designated  at  the 
parameter  block. 

2)  When  the  reverse  JOG start command  (Y1  n3) is ON in the  sequence  pro- 
gram,  JOG  operation  occurs  in  the  reverse  direction  (direction  in  which  the 
address d e c r e a s e s ) .  

When  the  reverse  JOG  start  command (Y1 n3) is switched OFF, a  decel- 
eration  and  STOP will ocwr within thedeceleration time  designated  at  the 
parameter block. 

POINT I 
The  sequence  program  features an interlock  function  which  prevents  the  for- 
ward (Y1 n2)  and  reverse  (Y1  n3)  JOG  start  commands  from  being  switched ON 
simultaneously. 
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6. DRIVE MODULE / 

(I) Completed  signal OFF command  (M1464+20n/Y1  n4/M4804+20n)*l 

This  command is used to switch the "positioning  START  completed  signal" 
(M1200+20nKl nO/M4000+20n)*1 and the  "positioning  completed  signal" 
(M1201+20n/Xl nl/M4001+20n)*l OFF in the sequence  program. 

POINT ] 
Do not  switch  the  "completed  signal OFF command" ON by  a  PLS  instruction. 
Such  an  action will make it impossible to switch  the  "positioning  START  com- 
pleted  signal"  (X1  no)  and  the  "positioning  completed  signal"  (X1 n l )  OFF. 

(m)  External  STOP  input  invalid  command  at  START  (M1409+20n/Yln9/M4809+ 
20n)*1 

This  command is used to designate  a  validAnvalid  setting  for  the  external 
STOP  input. 

ON . . . . The  external  STOP  input  will be invalid,  and  axes  where  the  STOP 
input  is ON can be started. 

OFF . . . The  external  STOP  input  will  be  valid,  and  axes  where  the  STOP 
input is ON cannot  be  started. 

POINT I 
After  operation  has  been.started  by  switching Yln9 ON, switch  the  STOP  input 
from OFF to ON to  stop  the  operation  by an external  STOP  input. (If the STOP 
input  is ON when  the  START  occurs,  switch  the  STOP  input ON -. OFF +ON.) 

'ti 

ik 
i 

i 

1 I 
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\ 6. DRIVE MODULE 

*l: The'n" of M1200+20n,  M1201+?On,  M1402+20n,  M1403+20n,  M1404+20n, and M1409+20n 
represents the numerical  value  cwresponding to the  virtual axis No. 

n 
4 3 2 1 VirtualaxisNo. 
3 2 1 0 

The'n" of XlnO, Xlnl,  Yln2, Yln3, Yln4, and Yln9 represents the numerical  value (0 - 7) 
corresponding to the virtual axis No. 

The  'n" of M4000+20n,  M4001+20n,  M4802+20n, M4803+20n, M4804+20n, and M4809+20n 
represents  the  numerical  value  corresponding to the virtual axis  No. 

I n l o l l l 2 l 3 l 4 l S l 6 l 7 1  

~ 

n 

31 30 29 28 27 26 25  24 n 
24 23 22 21 20 19 18 17 Virtualaxis No. 
23 22 21 20 19 18 17  16 n 
16 15 14 13  12 11 10 9 Virtual axis No. 
15 14 13 12 11 10 9 8 

. -  
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6. DRIVE  MODULE 3 .  

6.3.2 Data registers (D) 

The following sew0 syste’m CPU data  registers are used  at  the  drive  module: 

For  A1 71 SCPU . . . . . . , . . . . . . , . . . . . . . . . . D 670 - D759,  D960 - D l  007, 

For  A273UHCPU (&h is  Specification). . . . . .D’670 - D759,  D960 - D1007, 

For A273UHCPU (32-Axis Specification) . . . D670 - Dl239 

See Appendix 5 “Tables of Processing Times” for-details about the  delay  time  between 
the  positioning  device  (input,  internal  relay,  special  relay)  turning  ON/OFF  and  the  data 
being W e d  in the  data  register  area. 

Dl012 - Dl023 

Dl012 - Dl023 

(1) .Data Register.(D) List 

(a)  When  A1  71 SCPU is  Used 

Table 6.14 Data mister List (for A171SCPU) 

I Device I 

c 

Synchro- 
Slgnal Name 

Encad.r 
Virtual Servo Motor nous 

P IE1  Axis1 I Axis2 I Axis3 I Axis4 

. 

Present  value  following main shaft’s  differential 
D677  D675 D673  D671 D687  gear 
D676  D674  D672  D670 D686 

I D700 I D706 I D712 I D718 I 
Feed  present  value I 
Minor  error  code I 

D701 
D720  D714 D708 D702 
D719  D713 D707 

Maim m a r  code 1 - I D703 I D709 I D715 I D721 I 

JOG operation  setting 

Manual  pulse  generator  axis  setting 
01015 - JOG simultaneous START axis setting 

- - - - D l  01  2 

Manual  pulse  generator  1  -pulse  input  magnifi- 
cation settina I - I Dl016 I Dl017 I Dl018 I Dl019 I 

” I 

t 
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6. DRIVE MODULE 

r 

-. 

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

' I  

Signal Name 

PleSent value tollow[ng  main shaft's 
differential gmr 

P I E 1  p2Rn 

Feed present  value 

Minor mor code 
Majorerrorcode 
Execution program No. 
M-code 

Present  value 
D748 D752 
0749 D753 

Ma@ error code I D751 

Present  value  change 
I 

I I 
Speed  change I -  

I I 
JOG operation  setting I 

D755 - 

Manual pulse  generator axis setting I Dl012 1 Dl013 
~ ~ ~ s i m u ~ a n e o u s ~ ~ ~ ~ ~ a x i s s e t t i n a  I - I - 
Mamal pulse generam 1 -pulse  input - 
magnification  setting - 
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6. DRIVE MODULE / 
. .  

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

TrMe 6.16 DoU Lht (tor A273UHCPU Bpeciflcrrtkn) 

Execution program No. D804  D814  D824 
Msode 

Unusable 

0825 D815 D805 
- - - - - - 

Dl124 
Dl175  Dl165 Dl155  Dl145  Dl135 Dl125 
Dl174 Dl164 Dl154  Dl144  Dl134 - - -  - 

Y 

P r ~ n t v ~ e f o l ~ ~ m ~ n ~ ~ s  D826  D818  D806 Dl176 Dl166 Dl156  Dl148  Dl136 Dl120 
differential gear D827  D817  D807 Dl177  Dl107 Dl157  Dl147  Dl137  Dl127 ~~ ~~ ~. 

I Error search oubut shafl No. I Dl128 I Dl138 I Dl148 I Dl158 I Dl168 I Dl178 1 D808 I D818 I D828 1 
~~ I I ~~ 

Constant speed control data set 
pointer 

- 

> Synchronous Encoder Signal Name 

1 - - - Dl179  Dl109 Dl159 Dl149  Dl139 Dl129 Unusable 

D829 0819 DM9 - - - - - 

I 
Device No. ? 

WE7 Axis19 Axlr18 Axlr17  PlZlEl2  PllIE11 PlOlElO -9 P&E8 ; 
JOG speed setting 

D672 

D710, JOG  simultaneous START axis sefflna 
D677  D675  D673 - - - - - - 
D676 0674 

9 
4 

', 

Manual  pulse  generator  axis sefflng I D714 - D719 - - - 

I Manual pulse generator 1 -pulse input 
magnification setting I I I I I 

1 -  I - I - I - I - I - I - I DW i D970 i D98O i '-4 
Feed  present  value 

Present  value 

Minor error code D982  D972  D962 Dl232 Dl222 Dl212 Dl202 Dl192 Dl182 

1 -  

D961 D981 D971 
Dl180 

Dl231 Dl221 Dl211 Dl201 Dl191  Dl181 
Dl230  Dl220 Dl210  Dl200  Dl190 - - - 

I Major error code 1 Dl183 I Dl193 1 Dl203 I 01213 I Dl223 I Dl233 1 D963 I 0973 I D983 1 t 

Constant  speed control data set 
pointer 
Unusable Dl189  Dl199  Dl209  Dl219  Dl229  Dl239 - - - 

- - - - - - DM9 0979 D989 --------- 
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6. DRIVE  MODULE 

D711,712,713 SCPU + PCPU - - - - - - - - - - - - - 
D723 D735 0734 D733 0732 D731 0730 0729 D728 0727 0726 D725 D724 

I D830 1 D840 I D850 I D860 I D870 I D880 1 D890 I D900 I D910 I D920 I D930 I D940 I D950 
1 D831 I D841 1 D851 1 DM1 I D871 I D881 I 0891 1 D901 I D9ll I D921 I 0931 I DM1 I D95l 

pcpu + scpu 

- ~ - I - l - l - I - l - l - I - I - I - I - j _ l - /  - 

PCPU + SCPU 

1 D839 I 0849 1 D859 1 0869 1 D879 I 0889 I D899 I D909 1 D9l9 I 0929 I D939 1 D949 I D959 I 
- ,  

Virtual Servo Motor Slgnal Dlrectlon 
Axls 20 

D703  D701 D699 D697 0695 D693  D691 D689 D685 0687 D683  D681  D679 
D702 D700  D698 D6Q6 D6@4 D6Q2 D890 DB88 D686 D684 D682 D680 D678 

Axlr 32 Axlr 31 Axlr 30 Axlr 29 Axlr 28 Axla 27 Axls 26 Axlr 25 Axlr 24 Axlr 23 Axla 22 Axlr 21 

I D739 I D740 I D741 I D742 I D743 I 0744 I 0745 I D746 I D747 I 0748 I D749 I D750 I D751 I 
_- I I 

D990 I DlOOO Dl110  Dl100 Dl090 Dl080  Dl070 Dl060 Dl050 Dl040 Dl010 1 D1020) Dl030 - Dllll Dl101  Dl091 Dl081  Dl071  Dl061  Dl051  Dl041  Dl011 I Dl021 I Dl031 D991  ID1001 PCPU -., SCPU 

- - - - - - - - - - - - - - 
D992 Dl112  Dl102 Dl092 Dl082 Dl072  Dl062  Dl052 Dl042  Dl032  Dl022  Dl012 Dl002 

- - I - I - I - I - I - I - I - I - I - I - 1 - 1 - 1 - 1  - - 
0996 

Dl117  Dl107 Dl097 Dl087 Dl077 Dl067 Dl057 Dl047 Dl037 Dl027 Dl017 Dl007 D997 
Dl116  Dl106 Dl096  Dl086  Dl076 Dl066  Dl056  Dl046  Dl036 Dl026  Dl016 Dl006 

I p c p u ~ ~ c p u  Dl118  Dl108 Dl098 Dl088 Dl078  Dl068 Dl058 Dl048 Dl038 Dl028 Dl018 Dl008 D998 

] D999 I Dl009 I Dl019 I Dl029 I Dl039 1 Dl049 I Dl059 I Dl069  ID1079 I Dl089 I Dl099 I Dl109 I Dl119 1 
~~ 
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6. DRIVE MODULE . ,  . .  'A. 1 .  

(2) Data  register  (D)  details 

(a)  Storage  register  for  present  value  following  the  main  shaft's  differential  gear 
* * . . . . . . . . . . . . . . . * . . . . . Data sent h - n  PCPU to SCPU 

1) When  switching to the VIRTUAL mode  occurs,lhes&rne  present  value  as 
that OtWe main sh&$ dRve module is adopfed. 

2) Wtw-~ a  present W e  change is made at the twin shaft's drive  module, 
the  present  value  following  the  main  shaft's  differential  gear is also 
changed to the  designated  value  at  that  time. 

3) If no  differential gear is connected to the main shaft, the present value  of 
the main shaft's drive  mgdule will be stored at the storage register for  the 
present  value following the  main  shaft's  differential  gear. 

4) The  update  cycle  for  the  monitor  device is as follows: 

See Appendix 5 f o r  details  about  the  monitor  device  refresh period. 
(b) Feed present  v&e  storage  register . . . . . . . Data  sent from PCPU to SGPU 

1 )  The  target  address  which  was  output  to  the  virtual  servo  motor in accor- 
dance  with  the  servo  program's  positioning  address  and  travel  value  is 
stored  at this register. 

2) This  feed  present  value data is subjected to a stroke range  check. 

3) A "-23' pulse to (z3l-l) pulse"  ring  address is established. 

4) Data in the feed  present  value  storage  register is stored in a  backup 
memory  when  a  power OFF or  servo  system CPU reset  occurs. 

5) The update  cycle  for  the  monitor  device is as fdlows. 

See Appendix 5 for  details  about the monitor  device  refresh period. 

c 
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6. DRIVE  MODULE ,,,- 

(c)  Minor  error  code storage register ......... Data  sent  from PCPU to SCPU 

1) When 8 minor error occurs at the virtual servo motor/synchronous  encod- 
er, oi at the o w  modute, the corresponding  error  code (see Section 
10.3) is stored in this  register. 

Each  time  a  minor  error  occurs,  the  previous  error  code  stored in this  regis- 
ter will be oveerwritten by the  new  error  code. 

2) To clear  error  codes  for  minor  errors  which  occurred  at  the  virtual servo 
motor or synchrom'e~r ,  execute  the  drive  module  error  reset  com- 
mand 'I. 
To clear  error  codes  for  minor  errors  which  occurred  at  the  output  module, 
execute the output moduie error  reset  command *2. 

(d) 'Major  error  code  storage regkter . . . . . . . . .  Data  sent  from PCPU to SCPU 

1) When  a  major  error  occurs  at  the  virtual servo motor/synchronous  encod- 
' ' er, or at  the output module, the  corresponding  error  code (see Section 

10.3) is  stored in this  register. 

Each time  a  major e m f  occvrs, the previous  error  code  stored in this  regis- 
ter will  be werwrihen by the new  error  code. 

2) To clear  error code3 for  major errors which  occurred  at  the  virtual servo 
motor  or  synchronous  encoder,  execute  the  drive  module  error  reset  com- 
mand *l . 
To clear  error  codes  for  major  errors  which  occurred  at the output  module, 
execute the  output  module  error  reset  command '2. 

(e) Execution  program No. storage  register 
........................ Data  sent  from PCPU to SCPU 

1) The No. of the program  being  run is stored in this  register  when  the 
DSFRP/SVST instruction is executed. 

2) When the DSFRP/SVST instruction is not  executed,  the  following  values 
are  stored in this  register. 

JOG operation ................................. FFFF H 

At  power ON ................................... FFOO H 

When REAL -. VlFKUAL made switching  occurs . . , FFOO H 

I REMARK I 
'1 : For details regarding the drive module e m  reset command, 888 Section 6.3.1. 
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6. DRIVE MODULE 

(9 M-code storage register . . . . . . . . . . . . . . . . .  Data  sent  from  PCPU to SCPU 

1) The M a d e  settings in the sew0 program  being  run  are  stored in this  reg- 
ister  when  positioning is started. 

If the sew0 program  contains  no  M-codes, '0" will  be  stored. 

2) The stored  data  will not be changed if positioning is started  by  a  means 
other  than  a sew0 program. 

3) The stored data  will  revert to "0" when  REAL  to  VIRTUAL  mode  switching 
occurs  at  the  leading  edge of the programmable  controller  READY  signal 
(M2000). 

(9)  Present  value  storage  register ............ Data  sent  from  PCPU to SCPU 

1 )  The  virtual  drive  module  and  synchronous  encoder  present  values  are 

2) A "-21 47483648 (-z3l) pulse to 2147483647 (z3l-l)" ring  address is es- 

stored in this  register. 

tablished. 

3) Data in the  present  value  storage  register is stored in a  backup  memory 
when  a power OFF or sew0 system  CPU  reset  occurs. 

(h)  Present  value  change  register ............ Data  sent  from  SCPU to PCPU 

1 )  When  the  feed  present  value of a  stopped  axis is changed,  the  new  feed 
value is stored in this  register. 

'-21 47483648 (-231) pulse to 21 47483647 (231-1 )" 

3) When  a  positioning  control  change  instruction (DSFLPKHGA) *1 is 
executed,  the  value  designated in the  present  value  change  register  will 
become  the  feed  present  value.  (See  Appendix 4) 

2) The  present  value  change  register's  setting  range is as  follows: 

(i)  Speed  change  register . . . . . . . . . . . . . . . . . .  Data  sent  from  SCPU to PCPU 

1 )  When aspeed change  occurs  at  an  axis in motion,  the  new  speed  is  stored 
in  this  register. 

2) The  speed  change  register's  setting  range is '1 to 1000000 pulse/s." 

3) When a  positioning  control  change  instruction (DSFLP)*l is executed,  the 
value  designated in the w e d  change  register  will  become  the  positioning 
speed  value.  (See  Appendix 4) 

'1 : For details regarding the positioning control change instructions, see Section 5.3 of the Motion 
Controller (SW3/22)'Progremmlng Manual (REAL Mode). 

1 

i' 

t 
'1, 
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6. DRIVE MODULE 

(j) Error search  output  shaft No. storage  register . . . , , . . . . . , . . . . . . , . . . . . . Data  sent  from  SCPU  to  PCPU 

1) If an  error  is  found  by  the  error  search  function  while  in  the  VIRTUAL 
mode,  the  axis No. of the  output  module  where  the  error  occurred will be 
stored in this  register. 

2) If a  minor  or  major error occurs  at  an  output  shaft,  the No. of the  drive  mod- 
ule  axis  where  the  output  shaft is connected will be  stored  in  this  register, 
even if no  error  exists  at  the  main  shaft or auxiliary  input  shaft  drive  module 
(virtual sew0 motor  and  synchronous  encoder)  axes. 

3) Error  search  and  error  reset 

i)  Error  search  at  main  shaft 

Main  shaft  error  searches  are  conducted  for  output  axes  connected 
to  the  main  shaft,  beginning  from  the  lowest  axis No. 

The  axis No. where  a  minor or major  error is found will be  stored in this 
error  search  output  shaft No. storage  register. 

If an  error  reset is executed  at  this  output  shaft,  the No. of another  (if 
any)  output  shaft  where  an  error  exists  will  be  stored. 

ii)  Error  search  at  auxiliary  input  shaft 

Auxiliary  input  shaft error searches  are  conducted  for  output  axes  con- 
nected  to  the  auxiliary  input  shaft,  beginning  from  the  lowest  axis No. 

The  axis No. where  a  minor or major error is found will be  stored  in  this 
error  search  output  shaft No. storage  register. 

However, if an  auxiliary  input  to  the  main  shaft  occurs,  using  the  differ- 
ential  gear  (for  virtual  main  shaft  connection),  an  error  search  will  not 
be  conducted  at  output  shafts  which  are  connected  to  the  auxiliary  in- 
put  shaft.  In  this  case,  output  shaft  errors  will  appear  at  the  storage 
register  for  the  main  shaft. 

4) Drive  module  axis  errors 

If an  error  occurs  at  the  main  shaft or auxiliary  input  shaft  to  which  the  out- 
put  shaft is connected, V" will  be  stored  at  the  error  search  output  shaft 
No. storage  register,  even if EM error occurs at  the  output  shaft. 
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6. DRIVE  MODULE , ’ .. 

(k) JOG speed setting register . . . . . . . . . . . . . . Data  sent  from  SCPU to PCPU 
I ,  / 

1) The  JOG  speed  which is used  at JOG operations is stored  in  this  register. I 

2) The  JOG speed q n g  range is t to 1 oooO00 pulse/s. 

3)  The  JOG speed setting stored tn this register is adopted  at  the  leading i 

edge  (OFF + ON) of the JOG  START  signal. 

Even lfthe J0G:speed setting.is changed  while  a  JOG  operation  is in prog- 
ress,  the  JOG speed will remain’unchanged. 

4) For  details  regarding  JOG  operation, see Section 7.19 of the  Motion  Con- 
troller (SW3/22) Programming  Manual (REAL Mode). 

(I) JOG simuitaneous START axis  setting  register 
. . . . . . . . . . . . . . . . . . . . . . . Data  sent  from  SCPU to PCPU 

1) The  axis Nos. and operation  directions of simultaneous  START  axes  at a 
JOG operation are qtored in this register. 

i)  When A171SCW is Used 

btS b14  b13  b12 b l l  b10 bB b8 b7 t6 b5 b4 b3 b2 b l  W 
- 

Dl015 A d s m A d S t d d s  
4 3 2 1  

Axls 
4 3 2 1  

Axls AXIS Axls 
‘1 

I4 Revewe JOG START axes _ I d  Forward JOG START axes -,- Dl I 

ii) When  A273UHCPU (&axis specification) is used 
b15  b14  b13  b12 b l l  b10 bQ b8 b7 b6 b5 b4 b3 b2 bl bo 

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

D710 

D711 

D712 

071 3 

b15  b14  b13  b12 b l l  b10 b9  b8 b7 b6  b5 b4 b3 b2 b l  bo 1 
Axis 

1 2  3 4 5 6 7 8 9 10 1 6 1 5 1 4 1 3 1 2 1 1  
Axi Axis  Axis Axis Axis Axis Axis Axis Axis Axis Axis h i s  Axis h i s  Axis 

’Axis 

17 16 19  20  21  22 23 24 25 26 28 27 29 30 31  32 
ax is^ Axis  Axis Axis Axis Mi Axrr Ade Axis Axie Axis Awis Axis Axis Axis 

A a i s A x i s A K i s A x f s A d ~ A x i s A r i s ~ A x i s ~ A x i s A x i s A x i s A x i s A x i s A x i s  
1  2 3  4 5 6 7 ,  6 0 10 12  11 13 14 15 16 

Axis Axis Axis Axis Axis s 
3 2 3 1 3 0 2 9 2 8 2 7 2 6 2 5 2 4 2 3 2 2 2 1 2 0 1 9 1 8 1 7  

Axi Axis Axis Ads A d s  Axis Axis Axis h i s  Axis s.l Forward 
JOG 
START 
axes 
Reverse 
JOG 
START 
axes 

* The JOG simultaneous  START axis setting is designated 
as ‘1” or “0”. 
1 : Simultaneow START ON 
0: Simultaneous  START  OFF 

2) If the  bit  settings  for  a  forward  JOG  start  and  reverse  JOG start are both 
set to “1” for  the  same axis when the  A273UHCPU  (32-axis specification) 
is used,  a  minor  error  will be activated  for  that  axis,  and  only aforward JOG 
start will occur. 
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/' 

(rn) Manual pulse generator axis setting register 
. . . . . . . . . . . . . . . . . . . . . . . Data  sent from SCPU to PCPU 

1) The axis Nos. controlled by manual pulse  generators  P1 to P3  are  stored 
in this register. 

i) <A1  71  SCPU> 

blS  1_ bt2 bll - b8 b7 b4 E3 - bo 

Pi  Dl012 I I I I I --- 
3 digits 2 digits 1 digit 

Set up to 3 decimal  digits,  with  the  controlled ax- (1 to 4) set at each  digit. 

ii)  eA273UHCPU  (8-axis  specification)> 

b15 4- b12 bll b8 b7 c-- b4 b3 bo 

PI  Dl012 I 
P1 Dl013 

Pi Dl014 --- 
3 digits 2 digits ldigit 

Set up to 3 decimal  digits, with  the controtted exes (1 to 8)  set at eachdigd. 

PI 

P2 

P3 

D714 

D715 
> 
071 6 

D717 
\ 

D718 

D719 
< 

iii) 4273UHCPU (32-axis  specification)> 
C15 b14  b13  b12 bll b10 b9 b3 b7 b6 b5 M b3 b2 bl bo 
AxisMAxisATisAx 
16 15 14 13 12 11 10 9 8 7 ' 6  5 4 3 2 1 

is Axis  Axis Axii Axis Axis Axis Axis Axis Axis Axis Axis 

The  settings for the axes  controlled by manual  pulse  generators 
are  made  with "0" and '1 ". 

1 : Designated  axis 
0: Non-designated axis 
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6. DRIVE MODULE 

(n) Manual pulse  generator l-putse input  magnification  setting  register 
. . . . . . . . . . . . . . . . . . , . , , , Data sent  from SCPU to PCPU 

1) During manual pulse  generator  operation,  the  "magnification (1 - 100) per  
pulse"  setting is designated at this register. 

<A171SCPU> 

Dl016 

Dl017 

Dl018 

Dl019 

4273UHCPU (8-cuds)> 

I Dl016 I Axis1 I I 
I Dl017 1 Axis2 I I 
I Dl018 I Axis3 I I 

1 - 1 0 0  

I REMARKS I 

4273UHCPU ( 3 2 a d s ) >  

1 - 100 

(1) For details regarding manual pulse generator operation, see Section 720 of the  Motion Control- 
ler (SV13/22) Programming M ~ u a l  (REAL Mode). 

(2) For details regarding JOG operation, see Section 7.19 of the Won Controller (SVl3122) Pro- 
gramming Manual (REAL Mode). 
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7. TRANSMISSION MODULE I 

4 

7. 

7.1 

7.1.1 

TRANSMISSION MODULE 

There  are  the  following  four  types of transmission  module. 

Gear . . . . . . . . . . . . . . . .  Section  7.1 

Clutch . . . . . . . . . . . . . . .  Section 7.2 

Speed  change  gear . . .  Section  7.3 

Differential  gear . . . . . . .  Section  7.4 

Gear 

The  operation of the  gear  and  the  parameters  required to use  a  gear  are  explained  here. 

Gear  operation 

(1) The  gear  transfers  a  number  of  pulses  which is the travel value  (number of pulses) 
of  the  drive  module  (virtual servo motor,  synchronous  encoder) multiplied by  the 
gear  ratio set  in the  parameters, to the  output shaft. 

[Number of output  shaft  pulses] = [number of input  shaft  pulses] x [gear  ratio] 
(Units:  pulses) 

(2)  The  direction of rotation of the  output  shaft is set in the  gear  parameters. 

I REMARK I 
See Section 7.1.2 for details on the gear  parameters. 
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7. TRANSMISSION MODULE 

7.1.2 Parameters 

The gear parameters  are  presented in Table 7.1, and  the  items in this  table  are  ex- 
plained in (1) and (2) below. (For the method for  setting  gear  parameters,  refer to the 
SW2SRX-GSV22PE/SWOIX-CAhlPE Operating  Manual.) 

Table 7.1 Parameter List 

Gear 
ratio 

- 
Direct 

Number of gear 
teeth af input 1 
ShEriI (01) 

I 

r 

Difw 
Setting 

ion of r o t P t i  of 
artput shall Forward 

1 

1 - 6 5 5 3 5  

1-65535 

Forward 
Reverse 

Settlng Range I 
Indirect Setting I 

A1  71  SCPU 

A273UHCPU 
(8-axis  specification) 

D l  024 - D8191 

A273UHCPU 
(32-axis  specification) 

WO - W1  FFF 

A1  71  SCPU 
Do-D699 
WO - W3FF 

A273UHCPU 
(8-axis specification) 

D l  024 - D8191 

A273UHCPU 
(32-axis  specification) 

D8OO - D m  
D3080 - D8191 

(1) Gear  ratio 

, I  

, -. 

(a)  The  gear  ratio is the setting  which  determines  the  number  of  output  pulses  that 
are  transmitted to the  output  shaft  for  every  pulse  from  the  drive  module. 

(b) The  gear  ratio is determined  by  the  settings  for  the  number  of  gear  teeth  at 
the  input  shaft  (GI)  and  the  number of  gear teeth  at  the  output  shaft  (Go). 

Gear  ratio = 
number  of  gear  teeth  at  input  shaft (GI) 

number  of  gear  teeth  at  output  shaft  (Go) 
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1 

(2) Direction of rotation of output  shaft 
/ 

/ 
(a)  This is the setting  for  the diredim of robtian of the output shaft  with respect 

to  the  direction of rotation of the input shaft. 

(b) There  are two directions of rotation  for  the output shaft:  forward  and  reverse. 

Forward 

When  the input shaft  rotates  in  the  direction  in  which  addresses  increase, 
the output shaft also rotates in th’e direction  in  which  addresses  increase. 

I 
I 
I Drive  module 
I j r  I I  

Input shaft ratdng 
in  direction in which 
addresses  increase 

Output  shaft  rotates  in  direction 
in  which  addresses  increase 

Reverse 

When the input  shaft  rotates in the direction in which  addresses  increase, 
the  output  shaft  rotates  in  the  direction in which  addresses  decrease. 

i 
\ Drive  module 
I 

in  directim-in which 
addresses  increase 

Output  shaft  rotates  in  direction 
in  which  addresses  decrease 
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7. TRANSMISSION MODULE 

7.2 Clutch . 
There  are two types of clutch:  the  smoothing  clutch  and  the  direct  clutch. 

These two clutches  operate in the  same  way;  the  difference is that  with  the  smoothing 
clutch, acceleration  and  deceleration  processing by  smoothing  processing is executed 
when  the  clutch is switched ON and OFF but  this  does  not  happen  with  the  direct  clutch. 

(1) Comparison of smoothing  clutch  and  direct  clutch 

- .  
,-- 

(a)  Smoothing  clutch 

When  the  clutch is switched ON/OFF, the  output to the  output  shaft is 
executed  by  acceleration  and  deceleration  processing  (smoothing  proces- 
sing)  in  accordance  with the smoothing  time  constant or amount of slip  set  in 
the  clutch  parameters. 

(b) Direct  clutch 

When the  clutch is switched ON/OFF, output  to  the  output  shaft is executed 
without  acceleration  and  deceleration  processing. 

V 
I 
I 
I 

I 
I 

I 

I I 

Input to the clutch 

I 5Clutch ON I 

V ! ! Clutch OFF 
men a time constant A Acceleration in accordance 
is designated 

the smoothing clutch 
shaft  determined by 
Output to the output 

with smTthing processing 
l 
I Deceleration in accor- 

I I 
I 

p I= 
v AccelerAion in accordance 

menanamountof A with 
slip is designated 
Output to the output 
shaft  determined by 
the smoothing clutch of slip 

j Deceleration in accor- 
I dance  with  smoothing 

I I 
I I 

I I 
I I 
I I 
I I V 

Output to the output 
shaft  determined by 
the  direct clutch 

Fig. 7.1 Output to  the Output  Shaft  Determined by the Smoothing  Clutch  and 
Direct  Clutch 
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7. TRANSMISSION  MODULE 

(1) Clutch ON/OFF status 
Clutch ON status . . , The status in  which  pulses  input  to the clutch  are  output  to  the  output 

ClutchoFFstatus.. The~ inwMchpc l lsss~to thec lu tcharenotoutput to thewtput  
shaft. 

S M .  

Input to the  clutch  (input  shaft) 
Clutch 

Output  shaft 

(2) t:  Smoothing  time constant r’ is  the time taken  to  reach  the  following  condition: 

t = A  x 1 0 0 = 8 3 %  B 

\ 
c 

7 - 5  
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7. TRANSMISSION MODULE 

(2) Smoothing  processing 

(a)  Method in which  a  smoothing  time  constant is designated 

1) Since  the  time  constant is fixed,  the  amount of slip of the  clutch  changes 
according  to  the speed of the  drive  module. 

VA x 
0.63 I 

ve  module speed 
: Amount of slip at VA (PLS) 

:  mount of slip at VB (PLS) 

2) If the  input  to  the  clutch (drive module  travel  value x gear  ratio)  changes 
after  completion of smoothing,  smoothing  processing  is  executed  at  that 
point  also. 

Completion of smoothing 

9 : Smoothing time constant 

i' 
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7. TRANSMISSION MODULE 

(b)  Method  in  which  the  amount of slip is designated 

1) Designate  the  amount  of  slip  indicated  by  the  shaded  area in the  diagram 
below.  You  are  recommended to designate an amount  of  slip  that is great- 
er than  the  input to the clutch  (drive  module  travel  value x gear  ratio). 

v 

Amount of slip (PLS) 

2) Since  the  amount of slip  remains  constant  even  if the drive  module  speed 
changes,  the clutch ON/OFF position  can  be  controlled  without  any  influ- 
ence from speed  changes. I>\ 

rive  module speed 
oothing  completion  time 

: Amount of slip  at  VA (PLS) 
: Amount of slip  at  VB (PLS) 

I 

7 - 7  
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7. TRANSMISSION  MODULE 

/' 

3) If the  input to the  clutch  (drive  module travel value x gear ratio) changes 
after  completion of smoothing,  smoothing  processing is not  executed  at 
that  point  and  direct  output  continues. 

V 

the  clutch - 
(Drive M u l e  
travel value x 1 

1 I gear  ratio) 
I 

I i I I 
I I 

* 1  
clutch ~~ 

I I 

output shaft in 

constant  is 

'1 

Completion of smoothing 

device 

7 - a  
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7. TRANSMISSION MODULE 

7.2.1 Explardon of clutch operaion 

There  are three clutch  modes: 

ON/OFF  mode 

Address  mode 

External  input  mode 

Each of these  modes is explained  below. 

(1) ON/OFF  mode 

In  this  mode,  the  clutch is turned ON and OFF in acaordance  with  the  ON/OFF 
status of the  clutch  ON/OFF  command  device. 

1) When the  clutch  ON/OFF  command  device  comes  ON,  the  clutch is set 
to the ON  status. 

2) When the  clutch ON/WF command  device  goes  OFF, the  clutch is set to 
the OFF  status. 

In  the  ON/OFF  mode,  there is a m a x i m  time lapse of 7.1 ms between the 
ON/OFF of the  clutch  ON/OFF  device  and the  dutch being  set to the  ON/OFF 
status. 

If greater  accuracy is required,  use  the  "address  mode". 

The  clutch  ON/OFF  status  can be checked by means of the  clutch  ON/OFF 
status  device. 

1) When  using A1 71 SCPU 

Connmed Module Cormsponding Devlce 

Output module  for axis 1 
Drive  shaft 

Auxiliaw input shaft 
M1986 Drive  shaft 
M1985 Auxiliary  input shaft 
M1984 

Mi987 
Output module  for axis 2 

~ 

Drive  shaft M1988 
Auxiliary input shaft M1989 

Output module  for axis 3 

Output module for axis 4 
Drive  shaft 

M1991 Auxiliary  input shaft 
M1990 J 
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2) When using A273UHCPU (&axis specification) 

Connected Moduk comrponding Device 

' Outpa module for axis 1 
Drive sheft M 1 W  

Amilieryinputshaft M 1 W  
I 

#outputmoduleforaxis2 

outputmoduleforaxis3 

Driveshaft 

M1988 Driveshaft 
M1987 A t o b l i q  input shaft 
M1986 

t 

AlDdlky ' ioput  shatt M1989 
Driveshe# M1980 
Auxiliary input shaft M1991 

Output module for axis 4 

output module for axis 5 
Drive Shaft 
W i  inout shaft M1993 

1 M 1 W  

Output module for axis 6 
Drive shaft 1 M 1 W  
Areciliw input shaft M1995 

I Drive shaft M1996 
Wary input shaft M1997 

output module for axis 7 1 

Output module for axis 8 
Drive Shaft 

M1999 AcDaHiery input shaft 
hi1998 
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(d) See Appendix 5 for  details  about  the  refresh  period  of  the  clutch  ON/OFF  sta- 
tus device. 

END  processing 
Sequence  program  operation 

END 0 END 0 

I I 
1 

ON I 
Clutch  ON/OFF  OFF 
command  device 

OFF Clutch  status I 

device I I 
I 
I 

Present value of input shaft 

Present  value of output sh 

Clutch  OFF  statu&  Clutch  ON  status - 
I 
I 

I 

I Continuation I from the present 

1 
Fig. 7.2 Operation  Timing for the ON/OFF Mode 

(2) Address  mode 

(a) In  this  mode,  the  clutch is turned  ON  and  OFF  in  accordance  with  the  clutch 
ON/OFF  command  device  and  the  present  value of the  virtual  axis  (effective 
when  the  mode  setting  device is set to ‘1’’). 

1) When the designated  clutch  ON  address is reached  while  the  clutch ON/ 
OFF command is ON,  the  clutch is set  to  the  ON  status. 

2) When  the  designated  OFF  address is reached  while  the  clutch  ON/OFF 
command is OFF, the  clutch is set to the  OFF  status. 

(b)  The  clutch  ON/OFF  control  differs  according to the  type of output  module  con- 
nected. 

1) If the  output  module is a  ball  screw or roller,  ON/OFF  control is executed 
in accordance  with  the  present  value of the  virtual  axis. 

If a  differential  gear  is  connected  to  the  main  shaft,  ON/OFF  control is 
executed in accordance  with  the  present  value  after  the  main  shaft‘s  differ- 
ential  gear. 

2) If the  output  module is a  rotary  table or  cam,  ON/OFF  control is based  on 
the  virtual  axis  present  value in one  revolution. 

See  Rotary  Tables  and  Cams  in  Section 8 “Output  Modules”  for  details. 
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7. TRANSMISSION MODULE . .  

(c)  Make  sure that the dlttoh ONOFF cemmnd device is turned ON/OFF,  and 
the  status in which  the  clutch ONioFF address  can  be  accepted is estab- 
lished,  before the present  value  of  the  virtual  axis  reaches the clutch  ON/OFF 
address. 

In  the  address  mode,  a  delay occurs from  the time the  clutch  ON/OFF  com- 
mand  device is turned  ON/OFF  until t h e  cltrtch ON/OFF  address can be ac- 
cepted. 

See  Appendix 5 for  details  about  the  delay  times. 

1) When  the  clutch  ON/OFF  device is OFF, the  clutch  will  not be set to the 
ON status  even  if  the  clutch  ON  address is reached. 

2) When the  clutch  ON/OFF  device is ON, the dutch will not be set to the 
OFF  status  even if the  clutch  OFF  address is reached. 

(d)  The  clutch  ON/OFF  status  can be checked  by  means  of  the  clutch  ON/OFF 
status  device. 

1) When  using A171  SCPU 
\ I ,  

- 2  

I Connected Module I CorrewondlnaDevice 1 

I Output module for axis 1 
Drive shaft I M1934 I 
Auxillery input shaft I M1985 I 

Output module for axis 2 
Drive  shaft I M1986 
Auxiliary  input shaft M1987 

Output module for axis 3 

output module for axis 4 

Drive  shaft 
Auxiliary input shaft 
Drive  shaft 
Auxiliarv inDut shaft 

2) When  using A273UHCPU (8-axis  specification) 

Output module for axis 1 
Drive shaft 
A w i l l a r y  input ShaR I M1985 I M1984 

Output module for axis 2 

Output module for axk 3 

Output module for axis 4 

output module for axis 5 

Drive Shaft 

M1987 Auxiliary input shaft 
M1986 

M1993  Auxiliary  input shaft 
M1992 D W  shaft 
M1991 Auxiliary input shaft 
M1990 Drive shaft 
M1989 Auxiliary  input shaft 
M1988 Drive shaft 

Output module for axis 6 
Drive  shaft 

M1995 Auxiliarv  input shaft 
M1994 

Output module for axis 7 

I 

Drive  shaft 
~. 

M1996 I 
A W a r y  input shaft I M1997 I 

Output module for  axis 8 

7- 13 
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3) When using A273UHCPU (32-axis specification) 

Connected Module Conespondlng 
Devi- Connected Module Corresponding 

Device 
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7 .  TRANSMISSION MODULE 

(e) See Appendix 5 for  details about the  refresh  period of the clutch ON/OFF sta- 
tus  device. 

Sequence  program operation 

END 0 

ON/OFF mode-L j Address  mode I 
Mode setting 
device  value 

Clutch  ON/OFF 
m m a n d  device 

I 
Clutch status device 

Present  value of 
drive module 

present value when i 
the clutch was OFF I 

Present  value of \/ 
output shaft 

Clutch  OFF status = - -  Clutch OFF stetus = Clutch  ON status 
I 

- 

Fig. 7.3 Operation  Timing for the Address  Mode 

POINTS I 
(1) If the  mode  setting  device  stores  a  value  other  than "0" or '1 ", this is re- 

garded  as  an  error  and  control is continued  on  the  basis of the  previously 
set  value. 

(2) See Appendix 5 for  details  about  reading  periods  of  the  clutch ON/OFF 
address  setting  device  value. 

(3) Control  mode  changes  (mode  setting  device  value: 0 - 1) are  valid  at 
any  time. 
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7.  TRANSMISSION MODULE 

(3) External  input  mode 

-- . 
J, 

In this mode  the clutch is turned ON and OFF in  accordance  with  the  clutch 
ON/OFF command  bit  device  and  the  external  input (TREN signal:  synchro- 
nous  encoder  start  signal). 

Since  the  input  pulses  from  the  synchronous  encoder  are  counted in response 
to the  leading  edge  of  the  external  input  signal,  the  clutch  in  this  mode  gives 
high-speed  response  and  high  accuracy. 

1) The  clutch  is  set to the ON status  at  the  leading  edge (OFF -. ON) of the 
external  input  signal  after  the  clutch ON/OFF command  bit  device  has 
come ON. 

2) When  the  clutch ON/OFF command  bit  device  goes OFF, the  clutch is set 
to the OFF status  after  a  maximum  delay of 7.1 ms. 

Make  sure  that  the  clutch ON/OFF command  device  is  turned ON and  the  ex- 
ternal  input  acceptance  enabled  status is established  before  the  external  input 
(TREN signal)  comes ON. 

In the  external  input  mode,  a  maximum  of 7.1 ms is required  after  the  clutch 
ON/OFF command  device  comes ON before  the  external  input  acceptance 
enabled  status is established. 

1) When  the  clutch ON/OFF command  device  is OFF, the  clutch  is  not  set 
to the ON status  even  if  the  external  input  changes  from OFF to ON. 

2) When  the  external  input  is ON, the  clutch is not  set to the ON status  even 
if  the  clutch ON/OFF status  comes ON. 

3) Even  if  the  external  input  goes OFF after  the  clutch  has  been  set  to  the 
ON status,  the  clutch  will  remain ON. 

The  clutch ON/OFF status  can  be  checked  by  means of the  clutch ON/OFF 
status  device. 

The ON/OFF status of the  clutch  status  device  is  refreshed  at 3.5 ms  intervals. 

1) When  using A1 71 SCPU 

I Connected Module I Corresponding Devlce I 

I 
~ ~~ 

Output  module for axis 1 
Drive  shaft 
Auxiliary  input  shaft I M1985 

M 1 W  

Output  module for axis 2 
Drive  shaft 
Auxiliary  input  shaft 

M1986 

A41990 Drive  shaft 
M1989 Auxiliary  input  shaft 
M1988 Drive  shaft 
M1987 

M1991 Auxiliary  input  shaft 

Output  module for axis 3 

Output  module for axis 4 
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7. TRANSMISSION MODULE 

2) When using A273UHCPU (&axis spectfication) 4 

CormmtedModuk Corresponding  Device 
Drive shaft 

M1985 Awilierv input shaft 
M1984 

Output  module  for axis 1 

Drive  shaft M1986 
Auxiliary  input  shaft 

M1988 Drive she# 
M1987 

M1991  Auxiliary  input  shaft 
M1990 Drive  shaft 
M1989 Auxiliary  input  shaft 

- .  

Output module  for axis 2 

Output  module  for  axis 3 

Output  module for axis 4 

Drive  shaft M1992 
Auxiliary  input  shaft M1993 

Output  module  for axis 5 
~ 

Drive  shaft 
M1995 Auxiliary  input shaft 
M1994 

Drive  shaft 
M1997 Auxitiery input shaft 
M1996 Drive shaft 

M1999 Auxiliary  input  shaft 
M1998 

Output  module for axis 6 

Output  module  for  axis 7 

Output module for axis 8 

7 -  17 
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3) When using A273UHCPU (32-axis specification) 

Connected Module Conespondb Connected Module - Device 
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7.  TRANSMISSION MODULE 

(d)  The  present  value of the input  shaft  (virtual  axis)  only  changes  when  the  clutch 
is in the ON status. 

,- Sequence  program  operation 
END  processing 

END 0 EN0 0 

A 
V 

Input pulse 
from synchro- 
nous encoder 

Clutch  ON/OFF 
command device 

Clutch status 
device 

External input 

ON 

I 1  

j 
I Present value of I 

input shaft 
(synchronous I 
encoder) I 

I 

output shaft I 

Present  value of i 
I 

Clutch OFF status-1- -.- Clutch  ON status - - I_ Clutch OFF status 
I I 

Fig. 7.4 Operation  Timing  for the External  Input Mode 

(e)  When  using  the  external  input  mode,  only axes for which  an  incremental  syn- 
chronous  encoder  (manual  pulse  generator) is set as the drive  module can be 
used.  Axes for which  an  absolute  synchronous  encoder is set  as  the  drive 
module  cannot be used. 

(9 A synchronous  encoder,  external  input  and  external  input  mode  clutch  can 
only be set  in  a 1:l ratio. 

The  relationship  between  the  synchronous  encoder  and  external  input is 
shown  in  the  table  below. 

1) When  A171SCPU is used 

Synchronous  Encoder External Input (lREN Signal) 

Pl/El TREN 1 

2) When  A273UHCPU ( 8 4 s  specification) is used 

Synchronous  Encoder External Input W E N  Signal) 

P l /E l  

TREN 3 P3/E3 

TREN 2 P2/E2 

TREN  1 

I 

i 

f 
c 

z 

, .  

Li 
'I 

I 

6 
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7. TRANSMISSION  MODULE 

3)  When  using  A273UHCPU  (32-axis  specification) 

Synchronous 
Encoder 

Extwnal Input 
(TREN Signal) 

Synchronous 
(lREN Signal) Encoder 
External Input 

P l E 1  

TREN 10 PlO/ElO TREN  4 P4E4 
TREN  9 P9E9 TREN 3 P3E3 
TREN 8 P8E8 TREN  2 P2E2 
TREN  7 P7/E7 TREN  1 

I P5/E5 I TREN 5 I P11E11 I TREN 11 I 
I P6E6 I TREN  6 I P12/E12  TREN 12 I 

If the  clutch  connected  to  an  encoder is used in the  external  input  mode,  all 
other  clutches  connected  to  the  same  encoder  number  must  be  set to the  ex- 
ternal  input mode. 

However, it is permissible  to  use  a  combination of direct  clutches  and  smooth- 
ing  clutches. 

- ,  

1 Example 1 I Synchronous  encoder  connected  to  a  drive  shaft 

If  an external  input mode clutch  is  used,  set all clutches  connected  to 
the  synchronous  encoder  to  the  external  input  mode. (Also set  clutch 
ON/OFF devices  to  the  same  setting.) 

Synchronous  encoder * 

-1 Synchronchronous  encoder  connected  to  auxiliary  input  shafts 

Set all the  clutches  connected to the same  synchronous  encoder  set 
to  the  external  input  mode.  (Also  set  clutch ON/OFF devices to the 
same  setting.) 

Synchronous  encoder  No.1 rsTt both to inpuil Synchronous  encoder  No.1 I mode. (Also set  clutch I 
- - - - - - - 

1 ON/OFF  devices to the I 
same  setting.) L _ _ _ _ _ _ _ _  J 
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7. TRANSMISSION MODULE . .  . -  . _ a  .. , 

I Example3 1 Same synchronous e n c o d e r  connected to a  drive  shaft  and  auxiliary 
input  shaft ,P 

Set all tbe connected clutches to the  external  input  mode. 
(&+e examples 1 and 2 above) =. 

Synchronous encoder 

----T---J 
U 

Synchronous encoder No.1 

7-21 



7. TRANSMISSION MODULE 

.+ 

. I  

The dutch parameters  are  presented  in  Table 7.2 and  each  item  in  this  table is ex- 
plained  in (1) through (6) below. For  the  method  for  setting  clutch  parameters,  refer  to 
the SW2SRX-GSV22PE/SWOIX-CAMPE Operating  Manual. 

Table 7.2 Parameter Ust 

7 Controlmode W W F  
mode 

3 

4 

5 

Mode setting  device (1 word) - 
Clutch ON/OFF command  de- 
vice 
Clutch ON address Wihg 
device (2 words) 
Clutch OFF address  setting 
device (2 words) 

- 

- 

in  conjunction 
- Word device - 0 0 

Bit  device 0 0 
J 

- Word device - 0 0 

Smoothing  method 

I 8 I Smoothing  timeconstant 1 0 I 0-65535ms I - l o 1  
Amount of slip setting  device - Word device - 0 

(1) Control mode 

(a) This is the  setting  for  the  mode used to switch  the  clutch  ON/OFF. 

The following  three modes can be set: 

ON/OFF  mode 

ON/OFF  mode  and  address  mode in conjunction 

Externalinput mode 

For details on  each of the control  modes, see Section 7.2.1. 

(b)  When  using an A1 71 SCPU, if a  synchronous  encoder is used as the  drive 
module,  the  control  modes  that  can  be  set  differ  depending  on  the  encoder 
interface mnected to  the A1 71 SENC. 

C 

Manual pulse generator input ONC) 
X 0 0 serial encoder input (ABS) 
0 0 0 

0: canbeset x :  cannotbeset 
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7. TRANSMISSION MODULE 

(c)  When  using  an  A273UHCPU  (8/32-axis  specification), if a synchronous en- 
coder is used  as  the  drive  module, the control  modes  that  can  be  set  differ  de- 
pending  on  the  encoder  interface  connected to the  A273EX. 

~~~ ~ 

ClUtChconttolklode 
A273EX Encoder Interface 

ONDFF Mode Address Mode E x t e m a l  Input 
Mode 

Manual pulse generator input (INC) 
X 0 0 Serial encoder input (Ass) 
0 0 I 0 

0: Can be set x : Cannot be set 

Mode  setting  device  (set  only when  using  ON/OFF  mode  and  address  mode in 
conjunction; 1 word) 

(a)  This is the  device  used  to  switch  between  the  ON/OFF  mode  and  the  address 
mode. 

The  settings of the mode  setting  device  are  as  follows: 

0 : ON/OFF  mode 
1 : Address  mode 

If a  value  other than 0 or 1 is set, this is regarded as an  error  and the previously 
set  mode  remains in effect. 

(b) The  following  devices  can be used as the mode  setting  device. 

Device Type A i  71  SCPU A2T3uHcpU 
(32axisSpedfication) (8-axis Specification) 

A273uHcPu 

I 1 . 2  *I *l Do-D699 
Data  register Do-D699 

.2 D1024-D8191 .2 
I *' D800 - D8191 I I t ink register I wo -mff I WO - W l  FFF WO - W1 FFF 

'1 : If a cam Is used et the output module, the area used for the cam cannot be set. 
.2 : If a differential gear is connected to the main  shaft, the area it uses cannot be set. 

I 

Clutch  ON/OFF  command  device 

(a)  This  device is used to execute the dutch ON/OFF  command. 

(b) The  following  devices  can be used as the  clutch  ON/OFF  command  device. 

A1 71 SCPU 

Input X0 - X1 FFF X18U - XlFFF X0 - XFF 

output YO - Y1 FFF Y180 - YlFFF YO - YFF 

internal relay/ 
iatcb relay MA4800 - ML8191'1 Mll-2048 - "191 

MA0 - M/LllSS 
MA0 - M/L1999 M/LO - MA1 999 

I I 

TCO - TC255  (timer  coil) I TCO - TC2047  (timer  coil) I TCO - TC2047  (timer  coil) I 
1 I 

CCO - CC255 (counter  coil) CCO - cc1023 ( c w n t e r  coil) CCO - CC1023  (counter  coil) 
Counter 

Link  relay 
FO - F2047 FO - F2047 FO -F255 Annunciator 
BO - BlFFF BO - 61 FFF BO -WFF 

CTO - CT255  (counter  contact) CTO - CT1023  (counter  contact) CTO - CT1023  (counter  contact) 

*1: The area  used  for the synchronous  encoder  shaft  cannot be set. 

I 
' f  
b 

'\ 
I 
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(4)  Clutch  ON/OFF  address  setting  device  (can  only be set  when the ONWF mode 
and  address mode are  used  in  conjunction;  2  words for each mode) 

(a) This  device  serves to set  the  address at which  the  clutch is switched  ON  and 
address at  which the  clutch is switched  OFF in the  address mode. 

(b)  The  following  devices  can be used  as  clutch  ON/OFF  address  setting  devices: 

Devi- Type Al7lSCPU (saxis Specificatjon)  (329xisSpecification) 
A273UHcPU A273UHCPU 

*1 *1 Do-D699 

WO - W1 FFF WO - W1  FFF WO -W3FF Link  register 
3 3 D1024-08191 3 

*2 *2 D0-M Data  register 
'1 

I .  

*2 D800 - 08191 

*1 : If a  cam is used at the output  module, the area  used  for the cam cannot be set. 
'2 : If  a  differential gear is connected to the main  shaft, the area  it  uses  cannot be set 
3 : The first device  number of the devices  must be an even  number. 

(c)  The  applicable  range  for  clutch  ON/OFF  address  settings  is  as  follows. 

1) When  the  output  module is a  ball  screw or  roller 

-2147483648 (-231) - 2147483647 (23'-1) pulse 

2)  When the  output  module is a  cam or rotary  table 

0 to number  of pulses  in  one  rotation 

(5) Smoothing  method 

(a)  Set the  method  used  for  smoothing  processing  at  the  clutch, 

The  following two methods  can  be  set: 

Time  constant  designation . Amount  of  slip  designation 

(b)  For  details  on  the  operation  with  each  method,  see  Section  7.2. 

(6)  Smoothing  time  constant 

This is the  time  taken to reach 63% of the  speed  of  the  output  shaft  speed. 

(7)  Amount  of  slip  setting  device  (2  words) 

(a) This is the  device  used to set the amount  of clutch  slip. 

(b)  The  following  devices  can  be  used  as  amount  of  slip  setting  devices. 

Device Type A171SCPU A273UHCPU 
(saxk Specification) 1324sSpedfication) 

A273UHcPU 

*1 *l Do-D699 
*2 D0-m 

*l 
Data  register 

3 
r! 

WO - W1 FFF WO - W1  FFF WO -W3FF  Link  register 

? D800 - 08191 
3 3 D1024-08191 

, .  

*1 : If a  cam is used  at  the  output  module, the area  used for the cam cannot  be  set. 
*2 : If a  differential gear is connected  to  the  main  shaft, the area it uses  cannot be set. 
f3 : The first device  number of the devices  must be an even number. 

(c)  The  applicable  setting  range  for  amount  of  slip is 0 to 21  47483647  pulse. 
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7.3 Speedchangegear 

This  section  describes  the  operation of the speed change  gear  and  the  parameters  re- 
quired to use  it. 

7.3.1 Operation 

This  section  describes  the  operation of the  speed-change  gear. 

(1) Tkspeerd change  gear  transmits  a speed which is the  input  shaft  speed  multiplied 
by a speed change  gear  ratio  set in the  speed  change  gear  ratio  setting  device,  to 
the  output  shaft. 

[Output  shaft  speed) = Onput shaft speed] x [speed change  gear  ratio] 
(Units:  pulse/s) 

--- 
Output shaft 

(2) If the speed change  gear  ratio  changes,  acceleration  and  deceleration  processing 
is executed in accordance  with  the  smoothing  time  constant  (t)  set in the  speed 
change  gear  parameters. 

V 

T I  
Input shaft 

Speed change  gear 

output shaft 

l l  
I I  I 

I REMARK I 
”t” is the time taken to reech the following  condition: 

POINT 1 
Thespeed change gear is used to change the speed of roller  output  modules. 
Do not  use  the  speed  change  gear  with  other output modules.  However,  with 
We upgraded  version (OS Ver. U, or above) ttie speed change  gear  can  be  used 
with  all  output  modules. 
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7. TRANSMISSION MODULE 

7.3.2 Parameter list 

The  speed  change gear- parameters  are  presented in Table 7.3 and  each  item in this 
table is explained  in (1) through (3) WOW. For the  method  for  setting  speed  change 
gear  parameters,  refer to the SW2SFiX-GSV22PE/SWOIX-CAMPE Operating  Manual. 

Tabte 7.3 SpQed change Q8ar Parameter List 

No. 

1 -lm 1 s p e e d c h a n g e g e a r r 8 t i O l ~ t i m i l  2 
1 -lm l o o 6 0  Speed change geer ratio upper  limit 1 

Semng Range Detcnrtt Wue settlngb 

, / " 

3 ~ C h a n g e g e e r f a t i i S e t t i n g d S  
vice (1 word) 

When using A1  71  SCPU 
D0-m 

WO - W3FF 

when using A273UHCPU 
(&exis specification) 

When using A273UHCPU 
(32-axis  specification) 

(1) Speed change  gear  ratio  upper  limit  value/lower  limit  value 

This is the  setting  for  the  effective  range (0.01 % to 100%) for  the speed 
change  gear  ratio  set  in  the  speed  change  gear  ratio  setting  device. 

If the  set  value  of  the  speed  change  gear  ratio  setting  device  is  greater  than 
the speed change  gear  ratio  upper  limit  value,  control is executed  with  the 
speed change  gear  ratio  clamped  at  the  upper  limit  value. 

Conversely, if the  set  value of the speed change  gear  ratio  setting  device is 
smaller  than  the  speed  change  gear  ratio  lower  limit  value,  control  is  executed 
with  the  speed  change  gear  ratio  clamped  at  the  lower  limit  value. 

Speed  change  gear  ratio 

sped change gear Clamped at speed  change  gear  ratio  upper  limit  value 
ratio  upper  limit 

Sped  change  gear 
ratio  lower  limit 

speed change  gear  ratio 

1 
lower  limit  value 

The speed change  gear  ratio  upper  limit  value/lower  limit  value is set  in  the 
range 1 to 1 o o 0 0 ,  i.e. 100 times the settings  actually  made: 0.01% to 100%. 

Set  the speed change  gear  ratio  upper  limit  value/lower  limit  value  in  accor- 
dance with the  formula  below. 

1 5 Speed  change  gear  ratio  lower  limit S Speed  change  gear  ratio  upper  limit 6 1 OOOO 
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7. TRANSMISSION MODULE 

Speed  change  gear  ratio  setting  device 

(a) This is the setting for the device that sets the speed change  gear  ratio  of  the 
speed change  gear. 

(b) The  following  devices  can  be  used  as speed change  gear  ratio  setting  devices, 

,- 

I Data register 
'1 D0-w 
%? D1024-D8191 I 

I I 1 

Link register I WO - W F  I W O - W l r n  I WO - WlFFP I 
'1 : If a cafn is used a! the output module,  the  area used for the cam cannot be set. 
9 : If a differentia!  is connected to  the  main shaft, the area it uses cannot be set. 

(c) The  setting  range  is  from  the  speed  change gear ratio  lower  limit  value to the 
s p e d  change gear  ratio  upper  limit  value. 

Smoothing  time  constant 

This is the  setting  for  the  time  taken to reach 63% of the output shaft speed. 
3 
b 
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7.4 Differential Gear 

The  differential  gear is used  for  the  following  purposes: 

For  shifting  the  phase  of  the  output  module,  or  aligning  with  the  operation  start  posi- 
tion. 

To conduct  operation  independently of the  virtual  main  shaft. 

7.4.1 Operation 

(1) When  the  input  shaft  clutch is engaged 

The  differential  gear  subtracts  the  travel  value  of  the  auxiliary  input  shaft  from  the 
travel  value of the  input  shaft  and  transmits  the  result to the  output  shaft. 

[Output  shaft  travel  value] = [input  shaft  travel  value] - [auxiliary  input  shaft  travel  value] 
(Units:  pulses) 

~ L/ Virtual main shaft 

I 

(2) When  the  input  shaft  clutch is disengaged 

Since  the  differential  gear  only  transmits  the  travel  value  from  the  auxiliary  input 
shaft to the  output  shaft,  independent  operation  using the auxiliary mput shaft is 
possible. 
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(3) When  a  differential  gear  for  connecting  a  virtual  main  shaft is uM. 

This mechanism is used in,opwatjon in vvhith the mein  shaft is switched,  or  when 
control in which  the  same  drive  module is used  for  auxiliary  input to all blocks is 
performed. 

synchronous  encoder I 
main  shaft 

Set  d&ent  drive modules at the virlud main shaft W a n d  the  auxiliary  input  shaft 
side. 

- <Conventional  mechanical  mechanism  program> 

e 
The  mechanical  modules  enclosed by the 

I dotted  line frames take  the  place of the 
1 following  elements, and the  mechanical 

module  processing  time  coefficient can be 
eliminated: 

Differentialgear , . . . . . . . . . . . . . . . .  1 
Drive  module a! a u x i l i a r y  shaft  side 1 

Same  drive  module 

7.4.2 pewametam ( r r t a i n ~  not mcerrsary) 

No parameters  are  set  for  the  differential  gear. 
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8. OUTPUT  MODULES 

8. OUTPUT MODULES 

Determine  which of the following  categories  the  mechanism  actually  controlled  at  the 
output  module  falls  into  and  set  the  parameters in accordance  with  this  mechanism. 

Rollers . . . . . . . . .  Section 8.1 

Ball  screws . . . . . .  Section 8.2 

Rotary  tables . . . .  Section 8.3 

Cams . . . . . . . . . .  Section 8.4 

(1) Roller 

The  rotler setting should be made if the  final  output  (shaft) is used for speed  control. 

(2) Ball  screw 

The  ball  screw  setting  should  be  made if the  final  output  (shaft) is used  for  linear 
positioning  control. 

I I Ball screw 

//////& y////////// 

(3) Rotary  table 

The  rotary  table  setting should be  made if the final output  (shaft) is used  for  angular 
control. 

Rotary table 

(4) Cam 

The  cam  settings  should be made if the  final  output  (shaft)  is  controlled by connec- 
tion to a  software  cam. 
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8. OUTPUT  MODULES 

8.1 Rollers 
1 

A 

The operation  of ~Ollers and  the  parameter  settings  required to use rollers are  ex- 
plained  here. 

8.1.1 Roller  operation 

(1 )  Operation 

(a)  The  roller  speed is controlled  to  a  speed  which  is  the  speed  of  the  drive  module 
multiplied  by  the  gear ratiohpeed change  gear  ratio  of  the  transmission  mod- 
ule. 

[Roller  speed] = [Drive  module  speed  (pulse/s)] x [gear  ratio] 
x [speed  change  gear ratio] (Units:  pulses/s) 

Drive  module 
Gear. . . gear  ratio 

Speed  change  gear 
, . . . . . . . speed change  gear  ratio 

(b) If a clutch is  used,  the  roller is controlled  from  the  point  when  the clutch is 
turned ON. 

(2) Control  details 

(a)  The  roller  has  no  present  value. 

However,  when  a  switch  is  made  from  the  virtual  mode  to  the real mode,  the 
present  value  corresponding to the  position  reached  by travel in  the virtual 
mode  is  established. 

[The  present  value  is  a  ring  address in the  range -21 47483648 (-z3l) pulses 
to 2147483647 (231-1) pulses.] 

(b)  Backlash  compensation  processing  is  continued in accordance  with  the  set- 
tings  made  in  the  fixed  parameters  regardless of switches  between  the  real 
mode  and  virtual  mode. 

(c)  The  peripheral  velocity  of  the  roller is monitored  by  means of a  peripheral  de- 
vice  and  the  roller  peripheral  velocity  register. 

For  the  calculation  formula  for  the  roller  peripheral  velocity,  see  Section 8.1.2, 
and for  details  on  the  roller  peripheral  velocity  register,  see  Section 8.5.2. 

8 - 2  

I 

I 

3 



8. OUTPUT MODULES 

The  parameters for rollers  are  presented in Table 8.1, and  each  of the items in the  table 
is explained in (1) to (6) below. 

For  details  on  setting  roller  parameters,  refer to the  SW2SFWGSV22PEEWOIX- 
CAMPE  Operating  Manual. 

Table 8.1 Parameter List 

I I  When using an A1 71 SCPU 1 0 1 - 4  I 
When using an A273UHCPU *ut shaft 

number (8-axis  specification) 0 1 - 8  

When using an A273UHCPU 
(32.ardS specification) 0 1 - 3 2  

2 

32 onebyte characters None Comment 8 
-(300%)/word device - Torque  limit  value  setting  device (1 word) 7 

0.001 - 6000000.00 mm/min I 0.001 - 600000.000 inch/mm 0 Speed limit  value (VL) 6 
1 - 65535 pulse 65535 Permissible  droop pulse value 5 

1 - 21 47483647 pulse 0 Number of pulses per roller  revolution  (NL) 4 
O.oooO1 - 21474.8364 inch 0.1 - 214748364.7 pm 0 Roller  diameter (L) 3 

inch  mm  mm Unit setting 

.- 

(1) Unit  setting 

(a)  This is the  setting  for  the  units  (mmhnch)  for  the  roller. 

(b)  When  an  axis  for  which  a  roller  setting  has  been  made  is  in  the  real  mode,  the 
units  (unit  setting in the  fixed  parameters)  can be any  of the  following:  mm/ 
inch/degree/pulse. 

(2) Roller  diameter  (L)/Number of pulses  per  roller  revolution (NL) 

(a)  These  are  the  settings  for  the  roller  diameter,  and  number of pulses  per  roller 
revolution,  for  the  roller  connected to the  servomotor. 

Number of pulses per rdler revolution  (NL) 

i 
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(b)  The  roller  peripheral  velocity is calculated  from  the rol lwdiambf and n u m b  
of  pulses  per  roller  revolution in accordance  with  the  formula  below. 

1) When the units  are  miltimeters 

A 

Roller  periheral  velocity = number  of  input  per  minute x - X X L  
NL 
(mm/min) 
L:  mm 

2) Whenthe unies we i n h s  

Roller  periheral vebaty = number  of  input p e r  minute x - X X L  
NL 
(mmlmin) 
L: mm 

An integral  value  obtained  by  raising 10 to pow &.the result of  calculations 
1) and 2) is stored in the  roller  peripheral velacity register. 

(3) Permissible drwp pulse  value 
9. 

(a)  This is the  setting  for the permissible  number of drwp pukes at the deviation 
v y  

counter. 

(b)  The  deviation  counter  value is continually  monitored,  and if it becomes larger 
than  the permissible droop pulse value, the error detection  signal 
(M1607+20n/Xn7/M2407+20n) comes ON. 

However,  since  operation  of  the  roller  shaft  continues,  the  user  must  execute 
the  appropriate  error  processing. 

(4) Speed control timit (Vl) 

(a)  This  is  the  setting  for  the  maximum speed of the  roller  shaft. 

(b)  Set the speed limit  value  within  the  following  range. 

L:  (mmj  or  (inch) 
(c) If the speed of the  roller  shaft  exceeds  the speed limit  value,  the  error  detection 

signal (M1607+20n/Xn7/M2407+20n) comes  ON. 

However, the  roller  shaft speed is not  clamped. 

Even if the speed limit value is exceeded, 
/ control is executed at the set s d .  

8 - 4  
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8. OUTPUT MODULES 

(5) Torque limit  value  setting  device (1 word) 

(a)  This  sets  the  device  which  stores  the  setting  for  the  torque  limit  value  for  the 
roller  shaft. 

Once  the  device  has  been  set,  torque  control  is  executed  in  accordance  with 
the  setting  stored in this  device. 

In the  virtual  mode,  the  torque  limit  setting  is  always  valid. 

If no  device  setting  is  made,  the  torque  limit  is  set  at 300%. 

(b)  The  following  devices  can  be  set  as  the  torque  limit  setting  device. 

Device Type A17lSCPU A273UHCPU 
(32-axisSpectfication) (&axis Specification) 

A273UHCPU 

'1  '1 '1 
Data  register .* D800 - D8191 '2 DO- D699 ,2 DO- D699 

Link  register WO -W3FF WO - W1  FFF WO - W1 FFF I 
'1 : If a  cam is used at the  output  module, the area  used  for  the  cam  cannot  be  set. 
'2 : If a  differential  gear  is  connected  to  the  main  shaft,  the  area it uses  cannot  be  set. 

(c)  The  setting  range  for  the  torque  limit  value  is 1 to 500%. 

(6 )  Comment 

(a) A comment  is  created  for  purposes  such  as  describing  the  application  of  the 
roller  shaft. 

If a  comment  is  created,  it  can  be  displayed  when  monitoring  at a peripheral 
device. 

(b)  Comments  up to 32 one-byte  characters  long  can  be  created. 

*- 

1. 
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8.2 Ball Screws / 
L 

The  operation of ball screws  and the parameter  settings  required to use ball screws  are 
explained  here. 

8.2.1 Ball screw operation 

(1 ) Operation 

A ball screw  outputs  a  travel  value  which is the  product of the  drive  module  travel 
value  and  the  gear  ratio  of  the  transmission  module. 

[Ball screw  travel  value] = [transmission  module  travel  value (pulses)] 
x [gear  ratio]  (Units:  pulses) 

Drive module Gear. . . gear  ratio 

&-- Clutch 

mi - I-- L- B a l l  screw -1 
i 

If a  clutch  is  used,  the ball screw  is  controlled  from  the  point  at  which  the  clutch 
is  turned ON. 4 

(2) Control  details 

(a)  The  feed  present  value is maintained  on  switching  from  the real mode to the 
virtual  mode or from  the  virtual  mode to the  real  mode. 

(b) Backlash  compensation  processing is continued in accordance  with  the set- 
tings  made in the  fixed  parameters  regardless of switches  between  the  real 
mode  and  virtual  mode. 

(c)  The  travel  value  per  pulse  is  controlled  by  the ball screw  parameters  (ball 
screw pitch, number  of  pulses  per ball screw  revolution). 

Make it the  same  value  as  the  travel  value  per  pulse in the fixed parameters. 
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8.2.2  Parameter list 

The  parameters for ball screws  are  presented in Table  8.2,  and each of the  items  in  the 
table is explained  in (1) to (8) below. 

For  details  on  setting ball screw  parameters,  refer to the SW2SRX-GSV22PE/SWOIX- 
CAMPE  Operating  Manual. 

Table  8.2  Parameter List 

No. Setting  Range Default Value Setting 
When using 8n A1 71  SCPU 

0 When  using an A273UHCPU 
1 - 4  0 

(32-axis  specification) 
When  using an A273UHCPU 

1 - 8  1 (Saxis specificatian) ;;p&*afi 
0 1 - 3 2  

I 2 I Unit  setting I mm I mm I inch I 
I 3 I Ball  screw  pitch  (P) I 0 I 0.1 - 214748364.7 pm I O.oooO1 - 21474.8364  inch I ..- I . .  

Number of pulses  per ball screw  revolution 1 - 21 47483648 pulse 

i 

I 5 I Permissible  droop  pulse  value I 65535 I 1 - 65535 pulse I 
6 

0 Stroke  limit  lower  limit  value  7 
231-1 Stroke  limit  upper limit value 

O.OOOO1 - 21474.83647  inch 0.1 - 214748364.7 pm 

8 Speed  limit  value (VL) - 0.001 - 6 0 0 0 0 0 0 . 0 0  mm/min 
Usd/Not used Not  used  Limit  switch  output 9 

0.001 - 6 0 0 0 0 0 . 0 0 0  inch/mm 

32 one-byte  characters None  Comment 11 
-(3OO%)/word device - Torque control  limit  setting  device (1 word)  10 

(1) Unit  setting 

(a)  This is the  setting  for  the  units (mmjnch) for the  ball screw. 

(b)  Set  the  same  units  as  used in the real mode (unit  setting in the  fixed  parame- 
ters)  for  the  ball  screw  units. 

If  the  ball  screw  units  and  units in the  real  mode  are  different,  a  mode  switching 
error  will  occur  on  switching  from  the  real  mode  to  the  virtual  mode. 

(2) Ball  screw  pitch (Pjlnumber of  pulses  per  ball  screw  revolution (Np) 

(a)  These  are  the  settings  for  the  pitch  of  the  ball  screw  connected to the  servomo- 
tor  and  the  number  of  pulses  when  the  ball  screw  rotates  one  revolution. 

LJ 
Number of pulses per ball - a Ball  screw pitch (P) 
screw  revolution 

(b)  The travel  value  per  pulse is calculated  from  the  ball  screw  pitch  and number 
of pulses  per  ball  screw  revolution. 

rravel per  pulse] = - P 
NP 

,' 
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(3) Permissible  droop  pulse  value 

(a)  This is the setting for the permissible number of droop  pulses  at  the  deviation 
counter. 

(b)  The  deviation  counter  value is continually monitored, and  if  it  becomes  larger 
than  the  permissible  droop pulse value, the error  detection  signal 
(M1607+20n/Xn7/M2407+20n) comes ON. 

(4) Stroke  limit  upper  limit  value/lower limit  value 

(a)  This is the  setting  for  the  stroke  range in the  virtual  mode. 

(b) If the  stroke  range is exceeded  during  operation, the error  detection  signal 
(M1607+20n/Xn7/M2407+20n) comes ON. 

However, ball  screw  shaft  stop  processing is not  executed. 

(5) Speed  limit  value (VL) 

(a)  This is the  setting  for  the  maximum  speed of the ball screw. 

(b) Set the  speed  limit  value  within the following  range. 

1) When the  units  are  millimeters 

1 s  vL x lo4 x NP 6 1000000 (pulse/s) 60 x P 
2) When the  units  are  inches 

v, X 105 X N 
60 x P 1 5  5 IOOOOOO (pulse/s) 

(c) If the  speed of the  ball  screw  shaft  exceeds  the  speed  limit  value,  the  error 
detection  signal (M1607+20n/Xn7/M2407+20n) comes ON. 

However, the  ball  screw speed is not damped. 

Even if the speed limit value is exceeded, 
control is executed at the set speed. 

& 

- - - - - - - - - - - - - - - - -  Setting for speed limit value 

(6) Limit  switch  output 

(a)  This  setting  determines  whether  or  not  a  limit  switch  signal is output  for  the  ball 
screw  shaft. 

Limit  switch output used . . . . . . Limit switch signal is output  based  on the 
b a l l  screw’s  actual  present  value. 

Limit  switch  output  not  used . . . Limit  switch  signal is not  output. 

‘* 
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(7) Torque limit  value  setting  device (1 word) 

(a)  This  sets  the  device  which  stores  the  setting  for  the  torque  limit  value  for  the 
ball  screw  shaft. 

Once  the  device  has  been  set,  torque  control is executed in accordance  with 
the  setting  stored  in  this  device. 

In the  virtual  mode,  the  torque  limit  setting  is  always  valid. 

If no  device  setting  is  made,  the  torque  limit  is  set  at 300%. 

(b)  The  following  devices  can  be  set as  the  torque  limit  setting  device. 

'1  '1 '1 
Data  register  D800 - D8191 ,2 DO - D699 .2 DO- D699 

Link  register WO -WSFF WO - W1 FFF WO - W1 FFF 1 
'1 : If a  cam  is  used at the  output  module,  the  area  used  for  the  cam  cannot  be  set. 
'2 : If a  differential  gear is connected to the  main  shaft,  the  area  it  uses  cannot  be  set. 

(c)  The  setting  range for the  torque  limit  value  is 1 to 500%. 

(8 )  Comment 

(a) A comment is created  for  purposes  such  as  describing  the  application of the 
ball screw  shaft. 

If a  comment  is  created,  it  can  be  displayed  when  monitoring  at  a  peripheral 
device. 

(b) Comments up to 32 one-byte  characters  long  can  be  created. 
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8.3  Rotary  Tables 1 

The  operation of rotary  tables  and the parameter  settings  required  to  use  rotary  tables 
are  explained  here. 

8.3.1  Rotary table operation 

This  section  describes  the  operation  of  the  rotary  table. 

(1) Operation 

(a) A rotary  table  outputs  a  travel  value  which is the  product of the  drive  module 
travel  value  and  the  gear  ratio of the  transmission  module. 

[Rotary  table  travel  value] = [transmission  module  travel  value  (pulses)] 
x [gear  ratio]  (Units:  pulses) 

Gear . . . gear ratio 

Clutch 

Rotary table -1 
I 

(b) If a dutch  is used, the rotary table is controlled  from  the  point  at  which  the 
clutch is turned ON. \ I 

(2) Control  details 

,m 
(a)  The feed  present  value is maintained  on  switching  from  the  real  mode  to  the Vr, 

virtual  mode  or  from  the  virtual  mode to the  real  .mode. 

(b)  Backlash  compensation  processing  is  continued  in  accordance with the  set- 
tings  made  in  the fixed parameters  regardless of switches  between  the  real 
mode  and  virtual  mode. 

\ 

(c)  The  travel  value  per  pulse is controlled  by  the  rotary table parameters  (number 
of pulses  per  rotary table revolution). i 
Make it the  same  value  as  the travel value  per  pulse  in  the fixed parameters. I * 

8 -  10 



8. OUTPUT MODULES 

8.3.2 Parameter  list 

The parameters for  rotary  tables  are  presented in Table 8.3, and  each  of  the  items  in 
the  table is explained  in (1) to (9) below. 

For details on setting  rotary taMe  parameters,  refer to the SW2SRX-GSV22PE/SWOIX- 
CAMPE Operating Manual. 

Table 8.3 Parameter  List 

.- 

7 

32 one-byte  characters None Comment 9 
-(300%)/word  device - Torque control  limit  setting  device 8 

Used/Not  used Not used Limit  switch  output 

l o  storage  device  (main  shaft  side) 
Virtual axis present  value in one revolution - 

Virtual  axis  present  value in one revolution 

-1 word device 

storage  device  (auxiliary  input shaft side) -1 word  device - 

,- 

(1) Number  of  pulses  per  rotary  table  revolution  (No) 

(a)  This is the  setting  for  the  number  of  pulses  equivatent to one  revolution of the 
rotary  table  connected to the  servomotor. 

& Number  of pulses  per  rotary  table  revolution (ND) 

(b)  The  travel  value  per  revolution is calculated  from  the  number of  pulses  per 
rotary  table  revolution  in  accordance  with  the  following  formula: 

[Travel  per  pulse] = - (degree) 360 
ND 

(2) Permissible  droop  pulse  value 

This is the  setting  for  the  permissible  number  of  droop  pulses  at  the  deviation 
counter. 

The  deviation  counter  value is continually  monitored,  and  if it becomes  larger 
than  the  permissible  droop  pulse  value,  the  error  detection  signal 
(M1607+20n/Xn7/M2407+20n) comes  ON. 
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(3) Stroke  limit  upper  limit  valueflower  limit  value 

(a) This is the setting  for  the  stroke  range in the virtual mode. 

The  settings  for  the  stroke  limit  upper  limit  value  and  lower  limit  value  can  de- 
termine  whether the stroke range is valid or not: if the stroke  limit upper  limit 
value is equal to the  stroke  limit  lower  limit value, the  stroke  limits  are  invalid. 

(b) If the  stroke  range is exceeded  during  operation,  the  error  detection  signal 
(M1607+20n/Xn7/M2407+20n) comes ON. 

However,  rotary  table  shaft  stop  processing is not  executed. 

(4) Speed  limit  value (VL) 

(a)  This is the setting  for  the  maximum  speed of the  rotary  table  shaft. 

(b) Set  the  speed  limit  value  within  the  range  prescribed  by the following  formula: 

v, X 105 X N, 
60 x 360 x lo5 1 s  S 1000000 (pulse/s) 

(c) If the  speed  of the rotary  table  shaft  exceeds  the speed limit  value,  the  error 
detection  signal (M1607+20n/Xn7/M2407+20n) comes ON. 

However,  the  rotary  table  shaft  speed  is  not  clamped. 

Even if the speed limit value is exceeded, 
/ control is executed at the set speed. 

(5) Limit  switch  output 

(a)  This  setting  determines  whether or  not a  limit  switch is output  for  the  rotary 
table  shaft. 

Limit  switch  output  used . . . . . . Limit  switch  signal is output  based  on  the 
rotary  table's  actual  present  value. 

Limit  switch  output  not  used . . . Limit  switch  signal is not  output. 

A 

Lt 
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(6) Torque limit value  setting  device (1 word) 

(a)  This  is  the  setting  for  the  device  which  stores  the  setting  for  the  torque  limit 
value for the  rotary  table  shaft. 

Once  the  device  has  been  set,  torque  control  is  executed  in  accordance  with 
the  setting  stored  in  this  device. 

In the  virtual  mode,  the  torque  limit  setting  is  always  valid. 

If no device  setting  is  made,  the  torque  limit  is  set at 300%. 

(b)  The  following  devices  can  be  set as the  torque  limit  setting  device. 

'1 '1 
Data  register DO - D699 *2 DO- D699 .* D800 - D8191 

Link  reaister WO -WBFF WO - W1 FFF WO - W1 FFF 

'1 : If a  cam is used  at  the  output  module,  the  area used for  the  cam  cannot  be  set. 
'2 : If a differential  gear is connected to the  main  shaft,  the  area  it  uses  cannot  be  set 

(c)  The  setting  range  for  the  torque  limit  value  is 1 to 500%. 

(7) Comment 

(a) A comment  is  created  for  purposes  such  as  describing  the  application of the 
rotary  table  shaft. 

If a  comment is created,  it  can  be  displayed  when  monitoring  at  a  peripheral 
device. 

(b)  Comments  up to 32 one-byte  characters  long  can  be  created. 

c- 
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(8)  Virtual axis present  value in one  revolution  storage  device  (main  shaft  side) 
(2  words) 

This  parameter is set if  an  address  mode  clutch  has  been  set at the  rotary  table 
main  shaft  side. 

Virtual  axis  present  value in one  revolution 
Drive  module = (drive  module  travel  value x gear  ratio) %No 

(% : remainder  operator) 

axis  present  value ,,,,& 
revolution / 

(No-1) /i /1 
Y A d d r e s s  mode  clutch - 

The  reference  position (0) for the virtual  axis 
present  value in one  revolution  is set  with  the 

Rotarytabl4 address  clutch  reference position setting  signal 

0 0 0 0 

L - - - - - - - - - - - - - - - _ _ _ _ - - - ~  (M1813+20n/YnD/M3213+20n). 

(a)  The  virtual  axis  present  value  in  one  revolution for the  main  shaft  side  of  the 
rotary  table  is  stored in the  set  device. 

(b) The  following  devices  can be set  as  the  virtual  axis  present  value  in one  revolu- 
tion  storage  device. 

Data  register 

WO - W1 FFF WO - W1 FFF WO -W3FF  Link  register 

9 D800 - D8191 9 DO- D699 ‘2 D 0 - m  
3 3 *3 

*1 : If a  cam  is  used  at the output  module, the area  used  for the cam cannot be  set. 
7 : If  a  differential  gear is connected  to the main  shaft, the area  it  uses  cannot be set. 
YI : The first  device  number of the  devices  must be an even number. 

(c)  The  applicable  range  for  the  virtual axis present  value in one  revolution  is 0 
to (No-1) pulses. (No: number  of  pulses  per  rotary table revolution) 

(d)  The  address  mode  clutch is turned ON and OFF at designated  addresses  in 
the  virtual  axis  present  value  in  one  revolution  range: 0 to (ND-1) pulses. 

Therefore,  set  the  value  in  the  clutch ON/OFF address setting device  within 
the  range 0 to (ND-1) pulses. 

(e)  The  virtual axis present  value in one  revolution  reference  position “0” is  set  by 
turning  M1813+20n/YnD/M3213+20n  (address clutch reference  setting  sig- 
nal) ON and  switching  to  the  virtual  mode. 

This  sets  the  virtual  axis  present  values in one revolution for  both  the  main 
shaft  and  the  auxiliary  input  shaft  to “0“. 

If  the  switch  to  the  virtual  mode  is  made  with  M1813+20nr/nD/M3213+20n 
turned OFF, control  continuesfrom  the  virtual  axis  present  value in one  revolu- 
tion  that  was  effective  last  time  the  virtual  mode  was  in  effect. 

U 
1 
I 

f 

i 
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(9 An  example of the  operation of an  address  mode  clutch is shown  below. 

I ODeration  ExarnDle I 

Designate  clutch ON/OFF at  this  present  value 
(present  value  in  one  virtual  axis  revolution) 

1 axis 
Number of pulses per  revolution: 2oooO PLS 

Wrtual ssfvomotor  present  value 
(synchronous  encoder) 

I axis 
Present  value  in  one  virtu- 
al  axis  revolution 

Set the  clutch  status 
(clutch ON kddress = 0, clutch 
OFF address = 10000) 

Output  shaft  present value 

Present  value  in  one 
output  shaft  revolution 

0 10000 0 1oooo 0 
I 1  kw L h 

I l l  
359.98889 degree 

I 1  

1 4  
I I I 
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(9) Virtual  axis  present  value  in  one  revolution  storage  device  (auxiliary  input  shaft ,1 
side)  (2  words) 

This  parameter is set  if  an  address  mode  clutch  has  been  set  at  the  rotary  table 
auxiliary  input  shaft  side. 

Virtual axis present 
value  in one revolution 

Address  mode  clutch 

(a)  By  setting  the  virtual  axis  present  value in one  revolution  for the auxiliary  input 
shaft  of  the  rotary  table  in  the  set  device,  the  current  present  value  in  one  revo- 
lution  of  the  virtual  axis is stored. 

(b)  The  following  devices  can  be  set as the  virtual axis present  value in one  revolu- 
tion  storage  device. 

I Link  register WO -W3FF WO - W1 FFF WO - W1  FFF 

‘1 : If a cam is used at  the output module,  the  area  used for the cam cannot  be set. 
5’ : If a  differential  gear  is  connected  to  the  main  shaft,  the  area  it uses cannot be set. 
*3 : The first  device  number of the  devices  must  be an even  number. 

I 

(c)  The  applicable  range  for  the  virtual  axis  present  value  in  one  revolution is 0 
to (No-1) pulses. (No: number  of  pulses per rotary  table  revolution) 

(d)  The  address  mode  clutch is turned ON and OFF at  designated  addresses  in 
the  virtual  axis  present  value  in  one  revolution  range: 0 to (ND-1) pulses. 

Therefore,  set  the  value in the  clutch  ON/OFF  address  setting  device  within 
the  range 0 to (No-1) pulses. 

(e)  The  setting  for  the  virtual  axis  present  value  in  one  revolution  reference  posi- 
tion “0” is made  by  turning  M1813+20n/YnD/M3213+20n  (address  clutch  ref- 
erence  setting  signal) ON and  switching  to  the  virtual  mode. 

This  sets the virtual  axis  present  values  in  one  revolution  for  both  the  main 
shaft  and  the  auxiliary  input  shaft to “0”. 

If the  switch to the  virtual  mode is made  with  M1813+20nNnD/M3213+20n 
turned OFF, control  continuesfrom  the  virtual  axis  present  value in one  revolu- 
tion  that  was  effective  last  time  the  virtual  mode  was  in  effect. 

, 
I 

Ir 

f 
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(9 An  example of the  operation of an  address  mode  clutch is shown below. 

Designate  clutch ON/OFF at this present  value 
(present  value  in  one  virtual  axis  revolution) 

k Axis’ 
Number of pulses  per  revolution: zoo00 PLS 

i 

1 axis 
Virtual  servomotor  present  value 

/,< (synchronous  encoder) I 

Present  vaiue  in  one  virtu- 
el axis revolution 0 1- 0 lww 0 

Set  the  clutch  status 
(clutch ONbddress = 0, clutch P* 
OFF address = lO000) 

Output  shafi  present  value 1 

Present  value  in  one 
output shaft revolution 

I l l  
I I I I I I  

I 1  

358.88998 degree 
I/ 

looool/---- 

1 I 
I I I 

I I - - 2 m  
I /  I 
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8.4 Cams 1 

(1) For  axes  at  which  the  output  module is set as a c a m ,  the  same  action  as  a  cam 
is achieved  by  using  a  ball  screw  model  as  shown  in  the  example  below. 
(Example: A1 71  SCPU) i 

Cam Shaft System of Output  Module I 
E uivalent  action 

Upper  dead  point 

system CPU 

(2) The  following two types of  data  have to be set  in  order to use  a  cam. 

Settings  made  when  the  cam  data is created 

e-- 

\ 

\ 

These  are  the  settings  made  at  a  personal  computer  running the SWOIX-CAMPE 
software  when  creating  the  cam  data  (cam  curve). 

(See  Section 8.4.2) 

Cam  parameters 
.? 

These  are  the  parameters  used to set a  cam  as  the  output  module  when  creating 
the  mechanical  device  program. 

(See  Section 8.4.3) 

'4 
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8.4.1 Cam operation 

The operation  of  cams is described below. 

(1) Procedure for switching  from  the  REAL  mode to the  VIRTUAL  mode 

On switching  from  the  REAL  mode to the  VIRTUAL  mode,  perform  device setting 
in accordance  with  the  following  procedure  using  the  sequence  program. 

(a)  Set  a  cam  number  and stroke  in  the  “cam  No.  setting  device”  and  “stroke set- 
ting device”  set  for  each  axis  in  the  cam  shaft  parameters. 

Switch  the  cam  reference  position  setting  signal  (M1814+20n/YnE/ 
M3214+20n)*1  ON/OFF  as  required. 

(See  Section  8.5.1 (17)) 

(b) Issue  a  REAL  mode + VIRTUAL  mode  switching  request 
(M2043:  OFF - ON) 

(c)  Start  operation  based  on  the  cam  pattern,  stroke,  cam  reference setting sig- 
nal,  and  address  clutch  reference setting signal  set for each  cam  shaft. 

(2)  Processing  on  switching  from  the  REAL  mode to the  VIRTUAL  mode 

When  a  switch  is  made  from  the  REAL  mode to the  VIRTUAL  mode,  the  cam  shaft 
present  value in one  revolution is indexed  based  on  the  cam  reference  position set- 
ting signal (M  181  4+20n/YnE/M3214+20n),  the  feed  present  value,  the  stroke  low- 
er  limit  value,  the  stroke  and  cam No. (cam  pattern),  at  that  time. 

I RE MARKS^ 
‘1: The ‘n“ in  M1814+20n  indicates  a  numerical  value  that  corresponds to the axis number of the 

output  module in  the  REAL  mode. 

n 0 1 2 3 

Output shaft No. I 1 I 2 I 3 I 4 

The  ‘n“ of YnE  indicates  a  numerical  value (0 - 7) that  corresponds to the axis number of the 
output  module  in the  REAL  mode. 

n 1 0 1  1 1 2 1 3 1 4 1 ~ 1 6 1 7 ,  
Output shafl No. I 1 5 6 7 8 2 3 4 

The  ‘n”  in  M3214+20n  indicates  a numerical  value thet corresponds to the axis number of the 
output  module  in the  REAL  mode. 

I OutputshaftNo. I 17 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I 
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(3) Operation 1 

A value  based on the cam shaft present  value in one  revolution  and  calculated  us- 
ing  the  stroke  ratio  in  the  cam  data  table  is  output. 

[(Feed  present  value) = (stroke  lower  limit vatue) + (stroke) x (stroke  ratio)] 

The cam shaft  present  value  in  one  revolution is determined  by  the  travel  value  cal- 
culated  by  multiplying  the  drive  module  travel  value  by  the  transmission  module 
gear  ratio  or  other  applicable  value. 

The  number of pulses  per  stroke is controlled  based  on  the  travel  value  per  pulse 
set in  the  fixed  Darameters  in  the REAL mode. 

(4) Switching  the  stroke  and  cam No. during  operation 

(a) It is  possible to change  the  cam  stroke  and  effective  cam  number  during  cam 
operation  by  using  the  sequence  program. 

(b)  The  stroke  and  cam No. are  changed  by  means of the  address  set in the 
“stroke,  cam No. change poinr setting  made  when  creating  the  cam  data. 

When  the  “stroke,  cam No. change  point”  is  passed,  the strokekam No. is 
changed  on  the  basis of the  value  in  the  stroke  setting  device  and  cam No. 
setting  device set  in  the  cam  parameters. 

LExample 1 The  figure  below  shows  the  timing  for  switching  between  cam No.1 
and  cam No.2, and  switching  between  stroke I1 and  stroke 12 when 
the strokekam No. change  point is set  as “ 0 .  

(Nc: Number of pulses per Nc-1, 0 NC-1, 0 NC-1, 0 
cam shaft revolution) I 

, 
1  cycle - D 

I 
I 

I 

I 

Cam N o .  setting  device  value 1 2 I 

Stroke  setting  device ’1 x 1 2  I 

4 I 

I 
! 

I 

I 

I , 
I Effective c a m   N o .  1 2 

Effective  stroke 11 x 12 
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(c)  Causes  of  errors  when  changing  the strokelam No. during  operation 

1) The  set  cam  No.  and  stroke  are  always  input to the  PCPU  on  switching 
from  the  REAL  mode to the  VIRTUAL  mode,  and  in  the  VIRTUAL  mode. 

On  input to the  PCPU,  a  relative  check is executed. An error  occurs,  the 
error  detection  signal (M1607+20n/Xn7/M2407+20n) comes  ON,  and  the 
error  code  is  stored  in  the  minor  error  code  register  in  the  following  cases: 

When  the  stroke is outside  the  range 1 to 2147483647 (231-l). 
When,  in  the  two-way  cam  mode,  the  following  condition is not  met: 
stroke  lower  limit  value + stroke S 2147483647  (231-1) 

When  the  control  modes  of  the  set  cam Nos. are  not  the  same. 

2) Processing  in  the  event of a  cam  No./stroke  error 

If the  error  occurs  on  attempting to switch  from  the  REAL  mode to the 
VIRTUAL  mode,  the  VIRTUAL  mode is not  established. 

If the  error  occurs  on  reaching  the  set  “stroke,  cam No. change poinr 
(during  cam  operation),  operation  continues  without  switching  to  the  set 
strokelcam No. 
Reset  the  error  detection  signal  and  the  minor  error  code  register  with 
the  error  reset  command (M1807+20n/Yn7/M3207+20n). 

3) Processing  in  the  event of an  error 

i)  If an  error  occurs  on  switching  from  the  REAL  mode  to  the  VIRTUAL 
mode,  correct  it by following  the  procedure  below. 

Turn  the  REALNIRTUAL  mode  switching  request  flag (M2043) 
0 FF. 

Set  the  cam  No.  and  stroke  correctly. 

Turn  the  REALNIRTUAL  mode  switching  request Rag ON and 
switch  to  the  VIRTUAL  mode. 

ii)  If  an  error  occurs  during  cam  operation,  set  the  cam No. and  stroke 
correctly. 

(5) Control  details 

(a) On  switching  from  the  REAL  mode  to  the  VIRTUAL  mode,  or  on  switching  from 
the  VIRTUAL  mode to the  REAL  mode,  the  currently  effective  feed  present 
value  of  the  cam  remains  effective. 

(b) Backlash  compensation  processing is not  executed  in  the  case  of  cam  shafts 
only.  (If  necessary,  take  this  into  account  when  creating  the  cam  pattern.) 

(c)  No  stroke  limit  upper  limit value/lower limit  value  check  or  speed  limit  check 
is executed. 
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(6) Changing control 

The cam shaft present  value in one revolution  can  be  changed to any  required  val- 
ue  to  change  cam  control  during  operation  in  the  VIRTUAL  mode. 

The  present  value  change is executed  using  the  CHGA  instruction. 
See  Appendix 2. 

[Example  sequence  program] 

HI - " CHGA  C1 K 1 2 3 4  

Change  request Present  value  in  one 
revolution to be changed 
Cam No. to be changed 

[Operation] 

In  order to ensure  that  the  motor  does 
not turn  even if a present  value  change 
is executed,  the  stroke  lower  limit  value 
is changed by this  stroke amount. _ _ _ _ _ _ _ _ . _ . _ _ - _ _ - _ -  - ' 1234  Change  Current  present  value  in  one  cam  revolution 

Present  value  in  one  cam  revolution  after  the  change 

(7) Example  sequence  program  (when  using  A273UHCPU,  8-axis  specification) 

[Switching  from  REAL  mode to VIRTUAL  mode] 

I Cam data batch change in progress 

P K  
DMOV 50000 D I M  

0 

[ SET YOOE 3 

[ S E T  M20433 

[Changing  cam  No./stroke  during  operation] 

Cord- 

<:: MOV  P K2 DlOO 

8 -22 

Cam No. setting  device  set 

Stroke  setting  device  set 

Cam reference  position  setting 
signal  set 

Request to switch  from  REAL 
mode to VIRTUAL  mode 

Cam No. setting  device  set 

Stroke  setting  device  set 
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8.4.2 Settings when creating cam  data 

The  settings  made  when  creating  cam  data  at  a  peripheral  device  are  described  below. 

Table 8.4 Table of Settings  when Creating Cam Data 

I No. I Seltlng I Default Value I Stttlng Range I 
I 1 I Cam NO. I - I 1 - 6 4  I 
I 2 I Resolution I 256 I 256.512,1024.2048 I 
I 3 I Stroke, cam No. change  point I 0 I o to (resolution -1) I 

Two-way  cam  mode Two-way  cam mode 1 Feedcam mode 

(1) Cam No. 

This is the  setting  for  the  number of  the  created  cam  data. 

Set  this  number in the  sequence  program. 

(2) Resolution 

(a)  This  setting  determines  the  number of index  divisions  in  one  cam  cycle. 

(b)  The  time  required to complete  one  cycle in which  data  for  the  maximum  num- 
ber of points  possible  under  the  set  resolution  are  reliably  output is calculated 
as  follows: 

3.5 ms x (set  resolution) 

(3) Strokekam No. change  point 

(a)  This is the  setting for the  position  at  which  the strokeham No. is switched  dur- 
ing operation. 

(b)  When  the  set  switching  position  [range: 0 to  (resolution -l)] is reached, a 
switch is made  to  the  set  stroke  and  cam  No.,  provided  the  stroke  and  cam 
No. are  normal. 
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(4) Control  mode 

Ir 
i 

t 

(a) This  is the setting  for  the two-way cam mode  or  feed  cam  mode. 

1) Two-way  cam  mode . . . A two-way  operation  is  repeated  between  the 
stroke  lower  limit  position  (lower  dead  point) 
and  the  range set for  the  stroke. 

i I . 
Stroke  lower  limit  position 
(lower  dead  point) 

[ Operationexample 

32767 4 
Output value 
(address) Stroke 

0 Stroke  lower  limit 
Stroke 

Stroke  lower  limit 1 

V i 

2) Feed  cam mode.. . . . . . With  the  stroke  lower  limit  value  (lower  dead 
point)  as  the  operation  start  position,  position- 
ing  is  executed by feeding  one  stroke  length  per 
cycle  in  a  fixed  direction. 

1- Stroke c/ I 
___) . - - Present  value 

1 cycle 1 cycle 1 cycle 

Stroke  lower  limit  value 

[ V I  I Operationexample I 
Output  value 
(address) 

Strok 

0 0  1 cvcle Resolution -1 
ri 

I * t  
Stroke  lower  limit 1 cycle _ _  1 cicle 1 cycle - , 

I 
I 
I , I 
I V 

- w t  

0 ,  

"s 
L 

1 

i 

8 -24  



J 

8. OUTPUT MODULES 

i 

(5) Cam  data  table 

(a)  The  cam  data  table  is  generated by setting  the  stroke  ratio  (when  the  stroke 
is  divided into 32767 divisions)  at  every  point  in  the  set  resolution. 

Lower  dead 

32767 w 32767 

Stroke 

0 I 
1 cycle 

(b)  The  cam  data  table is automatically  generated  at  the  peripheral  device  when 
the  cam  curve is created. 

The  cam  curves  that  can  be  used  with  the  servo  system  CPU  are indicated 
in Section 8.4.4. 
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8.4.3 Parameter list 

The  cam  parameters  are  presented in Table 8.5 and  item  numbers  2  to 13 in  the  table 
are  described in (1)  through  (12)  below. 

For  details  on  how to set  the  cam  parameters  refer  to  the  Operating  Manual  for  the  rele- 
vant  motion  controller. 

Table 8.5 Parameter  List 

No. Setting Range Default Valw semng 
When  using an  A171SCPU 1 - 4  0 , 

When using an  A273UHCPU 
(32-axis  specification) 1 - 3 2  I 

I 2 I Number of pulses  per  cam  shaft  revolution I 0 I 1073741824  pulse I 

t 

3 

Word device - Stroke  setting  device  (2  words) 7 
pulse inch mm mm  Unit  setting 6 

1 - 65535  (pulse) 65535  (pulse) Permissible  droop  pulse  value 5 
-. . Word  device - Cam  No.  setting  device  (1  word)  (Nc) 4 

- - Used  cam  No. 

I 8 I Limit  switch  output 1 Not  used I Usemot  used I 
9 

4 word  device - Stroke  lower limit value  storage  device 11 
32 one-byte characters None Comment 10 
-(3OO%)/word  device - Toque control  limit  setting  device  (1  word) 

I 

I l2 I Present  value in one  virtual  axis  revolution 
storage  device  (main  shaft  side,  2  words) 1 - 1  4 word  device - c 

Present  value in one  virtual  axis  revolution 

words) 
13 -I word  device - storage  device  (auxiliary  input  shaft  side, 2 

Number  of  pulses  per  cam  shaft  revolution  (Nc) 

(a)  This is the  setting for the  number  of  pulses  required  to  rotate  the  cam  through 
one  cycle. 

x Number of pulses  per  cam  shaft  revolution  (Nc) 

(b)  The  setting  for  the  number of pulses  per  cam  shaft  revolution is independent 

Used  cam No. 

of the  travel  value  per  pulse  (setting in the  fixed  parameters). 

This parameter  does  not need to be set. 

Operation  will be possible  as  long  as  a  registered  cam No. is  set. 
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(3) Cam No. setting  device (1 word) 

(a)  This  is  the  setting  for  the  device  that  sets, in the  sequence  program,  the  cam 
No. that is to be used  for control. 

(b)  The  following  devices  can be used as  the  cam  No.  setting  device. 

Devi- Qpe A1  71 SCPU (32axisSpecificatlon) ( W s  Specification) 
A273uHcPU A273Um;PU 

*1 *1 *1 
Data register D8OO - D8191 T! Do-Dm9 2 Do-D699 

I I I 

Link register I WO - W F F  WO - W1 FFF I WO - W1  FFF 1 
*1 : If a cam is used at the output  module, the area  used  for the cam cannot be set. 
T : If a differential gear  is  connected to the  main shaft, the area it uses cannot  be  set. 

(c) If the value  stored in the cam  No.  setting  device is changed  during  operation, 
the  switch to the  changed  cam  No.  will  occur  at  the  "stroke/cam No. switching 
position"  set  when  the  cam  data  was  created. 

(4) Permissible  droop  pulse  value 

(a) This is the  setting  for  the  permissible number  of  droop  pulses  at the deviation 
counter. 

(b) The  deviation  counter  value is continually  monitored,  and if it becomes  larger 
than  the  permissible  droop  pulse  value,  the  error  detection  signal 
(M1607+20n/Xn7/M2407+20n) comes ON. 

(5) Unit  setting 

(a) This is the  setting  for  the units (mm/inch/pulse)  for the  cam. 

(b) The  units  for  an  axis  for  which  a  cam  setting  has  been  made  are  the  units  in 
the REAL mode  (unit  setting in the fixed parameters). 

(6) Stroke  setting  device (2 words) 

(a)  This is  the setting  for the cam stroke. 

(b)  The  following  devices  can  be  set  as  the  stroke  setting  device. 

i I Link  register 1 WO -W3FF I WO - W1 FFF 1 WO - W1 FFF I 
*1 : If a cam is used at the output  module, the area  used  for the cam cannot be set. 
Q : If a differential gear is connected to the  main  shaft, the area it uses cannot be set. 
3 : The  first device number of the devices  must  be  an  even  number. 
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(c)  Set  the  stroke  within  the  range  indicated  below. 

Setting  range  in  the  two-way  cam  mode 

mm : Stroke  lower  limit  value + stroke S 2147483647 x 10-1 pm 
inch : Stroke  lower  limit  value + stroke 6 2147483647 x lW5 inch 
Pulse:  Stroke  lower  limit  value + stroke 6 2147483647 pulse 

4 

Setting  range  in  the  feed  cam  mode 

mm : 0 < stroke 5 2147483647 x 10-1 pm 
inch : 0 < stroke 4 2147483647 x 10-5  inch 
Pulse: 0 < stroke S 2147483647 pulse 

(7) Limit  switch  output 

(a) This setting determines  whether or not  a  limit  switch signal is  output. 

Limit  switch  output  not  used . . . . . Limit  switch  signal  is  not  output. 

Limit  switch  output  used 

A limit  switch  signal  is  output  in  the  present  value mode/l cam  shaft  revo- 
lution present  value  mode. 

The  selection of the  present  value  mode  or 1 cam  shaft  revolution  present 
value  mode is made in the  limit  switch OMOFF point  setting  window. 

If the [F5] key  is  pressed  while  the limit switch  ON/OFF  point setting win- 
dow  is  displayed,  the  limit  switch  output  mode  selection  screen  is  dis- 
played. 

The  default is 1 : present  value 

Using  the  numeric  keys,  enter  the limit switch  output  mode to be  selected 
(1 or 2). 

For  details  on the present  value mode andthe 1  cam  shaft  revolution  pres- 
ent  value  mode,  see  Section 8.4.6. 
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(8) Torque limit  value  setting  device (1 word) 

i 
,i 

(a)  This is the  setting  for  the  device  which  stores  the  setting  for  the  torque  limit 
value  for  the cam shaft. 

Once  the  device  has  been  set,  torque  control is executed in accordance  with 
the  setting  stored in this  device. 

In the  virtual  mode,  the  torque  limit  setting is always  valid. 

If no  device  setting is made,  the  torque  limit is set at  the  default  of 300%. 

(b)  The  following  devices  can  be  set  as  the  torque  limit  setting  device. 
c 

Device Type A171SCPU A273UHCPU A273uHcPU 
( W s  Specification) (329xlsSpeciflctltlon) 

*i 

I I I 
Link  register WO - M F F  I WO - W1 FFF WO - W1 FFF 

*1 : If a  cam is used at  the output module,  the  area used for  the cam cannot  be set. 
9 : If  a  differential  gear is connected  to  the main shaft, the area it uses cannot be set. 

(c)  The setting  range  for  the  torque  limit  value  is 1 to 500%. 

(9) Comment 

(a) A comment is created for purposes  such  as  describing  the  application  of  the 
b a l l  screw  shaft. 

If a  comment is created, it can be displayed  when  monitoring  at  a  peripheral 
device. 

(b)  Comments up to 32 one-byte  characters  long can be  created. 

(10) Stroke  lower  limit  value  storage  device 

(a)  This is the  setting  for  the  device  that  stores  the  cam  stroke  lower  limit  value. 

The  device  stores  the  present  stroke  lower  limit  value. 

(b)  The  following  devices  can be used as the stroke  lower  limit  value  storage  de- 
vice. 

DeM- Type A1  71 SCPU A273UHCPU A273uHcPu 
(eaxir Speciflation)  (32dsSpeclflctltlon) 

Data register 

WO - W1 FFF WO - W1 FFF WO -W3FF Link  register 

DBOO - D8191 Do-D69!3 9 Do-D899 

*l : if a can is used at the output module, the area  used  for  the cam cannot be set. 
9 : If a differential  gear  is  connected to the main  shaft,  the  area  it uses cannot be set. 
3 : The first device  number of the  devices must be an  even  number. 

(c) The setting  range  for  the  stroke  lower  limit Value is -2147483648 (-@) to 
2147483M7 (Z3l-l). 

1) The  stroke  lower  limit  value is determined  as  follows  for  each  unit  setting: 

mm : Stroke  lower  limit  value x 10-1 pm 
inch : Stroke  lower  limit  value x 10-5 inch 
Pulse:  Stroke  lower  limit  value x 1 pulse 
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(11) Present  value in one  virtual axis revolution  storage  device  (main  shaft  side, 2 c 
words) 

This  parameter  is  set  if  an  address  mode  clutch  is  set  at  the  main  shaft  side of the 
cam. 

i 
‘~., 

Present  value in one  virtual  axis  revolution 

(%: remainder  operator) 
= (drive  module travel value x gear) %Nc 

(a)  The  present  value  in  one  virtual  axis  revolution  for  the  main  shaft  side  of  the 
cam is stored  in this device. 

(b)  The  following  devices  can  be  used  as  the  present  value in one  virtual  axis  revo- 0 
lution  storage  device. 1 

I Data register I 2 D800 - D8191 I 
Link register WO - W1 FFF WO - W1 FFF WO -W3FF J 

*1 : If a cam is used at the  output  module,  the  area  used  for the cam cannot be set. 
T : If a differential gear is connected  to  the  main  shaft,  the  area it uses  cannot be set. 
3 : The  first  device  number of the devices  must be an even  number. 

? 

I 
(c)  The  setting  range  for  the  present  value in one virtual axis revolution  is 0 to 

( N r l )  pulses. (Nc: number  of  pulses in one cam shaft revolution) 1 
I 

(d)  The  address  mode  clutch  is  turned ON and  OFF  at  designated  addresses  in 
the  virtual axis present  value  in  one  revolution  range: 0 to ( N c l )  pulses. 

Therefore,  set  a  value  in  the  range 0 to ( N r l )  pulses  in  the  clutch  ON/OFF ,? 7 
address  setting  device. LzJ 

t 
I (e)  The  virtual  axis  present  value  in  one  revolution  reference  position “0” is  set  by 

turning  M1813+20nr(nD/M3213+20n  (address clutch reference  setting  sig- 
nal) ON and  switching  to  the  virtual  mode. 

This  sets  the  virtual  axis  present  values in one revolution for  both  the  main 
shaft  and  the  auxiliary  input  shaft to “0”. y 
If  the  switch to the  virtual  mode is made  with  M1813+20nr(nD/N3213+20n * 
turned OFF, control  continuesfrom  the  virtual axis present  value  in  one  revolu- ‘, I 
tion that was  effective last time  the  virtual  mode  was in effect. w 
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(9 An example of the  operation of an  address  mode clutch is shown  below. 

1 Operation  Example I 

Designate  clutch ON/OFF at  this  present  value 
(present  value  in  one  virtual axis revolution) 

w 
Axis 1 
Number of pulses  per  revolution: 10000 PLS 
X axis  loading 

Virtual  servomotor  present  value 7 , 
(synchronous  encoder) 0 

I 

I axis 
Present  value  in  one  virtu- 
al axis  revolution 0 0 D 0 0 0 0  

? i G 7 ! ~ 1 1 !  I ,  

Set  the  clutch  status 
(clutch ON address = 0, clutch I l l   I l l  

I /  
I 1  Y' 

OFF address = lO000) I I I / - ?  I 1 I / -  

X axis loading I I 

I I I /  \$ I I I 
I I I/ $S\l I \I I 

I I 

I 
Present  value  in  one , I /  

output shaft revolution 
,I 

O ! O l O  

; G $  I 
I 

I I I 
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(12) Virtu& a x i s .  psent! value in me revolution  storage  device  (auxiliary  input  shaft ? . side)  (2  words) 

This  parameter  is  set  if  an  address  mode  clutch  has  been  set at the  cam  auxiliary 
input  shaft  side. * 

'4 

r- Drive  module 

Q 
Virtual  axis  present 
value in one revolutio 

(a)  By  setting  the  device to store  the  virtual axis present  value  in  one  revolution 
for  the  auxiliary  input  shaft  of  the c a m ,  the  current  present  value in one  revolu- 
tion of the  virtual  axis is stored. 

1 

(b)  The  following  devices  can be set  as  the  virtual  axis  present  value  in  one  revolu- 
tion  storage  device. 

I 
Devi- rLpe A171SCPU A273UHCPU 

(32-axisSpeciflcation) (saxis Specification) 
A273uHcPU 

*1 i '1 *1 
Data  register 5' D800 - D8191 v DO-D699 r w - m  

L WO - W1 FFF WO - W1 FFF WO -W3FF Link register 

t 
i 

3 3 3 

*1 : If a cam is used at the output module, the area  used  for the cam cannot be set. 
T : If  a  differential gear is connected to  the main  shaft, the area it uses  cannot be  set. 
3 : The  first  device number  of the devices  must  be an even  number. 

(c)  The  applicable  range  for  the  virtual axis present  value in one  revolution is 0 
to (Nc-1)  pulses. 

(d)  The  address  mode  clutch is turned  ON  and  OFF at designated  addresses in 
the  virtual  axis  present  value in one  revolution  range: 0 to (Nc-1)  pulses. 

Therefore,  set  the  value  in  the  clutch  ON/OFF  address  setting  device  within 
the  range 0 to  (Nc-1)  pulses. 

(e)  The  setting  for  the  virtual axis present  value  in  one  revolution  reference  posi- 
tion "0" is made  by  turning  M1813+20nr/nD/M3213+20n  (address  clutch ref- 
erence  setting  signal)  ON  and  switching to the  virtual  mode. 

This  sets  the  virtual axis present  values in one  revolution  for  both  the  main 
shaft  and  the  auxiliary  input  shaft  to "0". 
If  the  switch  to  the  virtual  mode is made  with  M1813+20n/YnD/M3213+20n 
turned OFF, control  continuesfrom  the  virtual  axis  present  value in one revolu- 
tion that  was  effective last time  the virtual mode  was  in  effect. 

L 

4 

d 

8-32 



8. OUTPUT MODULES 1 .  

(9 An example of the  operation of an  address  mode clutch is shown below. 

1 ODeration  ExamDle 1 

Designate  clutch  ON/OFF at  this  present  value 
(present  value  in  one  virtual axis revolution) 

Number of pulses  per  revolution: 2oooO PLS 
Y axis loading 

9 
Virtual  servomotor  present  value , 
(synchronous  encoder) 0 

2 axis 
Present  value  in  one  virtu- 
al axis revolution 0 0 - 0 

I 
Set the  clutch status I 
(clutch ON address = 0, clutch I ! 
OFF address = lOOa0) I I 

Y axis loading I I 

~ I mp I I I 

I 
I 

I 

I /  I 

0 0 

20003 

Present  value  in  one 
output shaft  revolution - 0 
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8.4.4 Cain curve Hat 

Cam  curves  which  can  be  used in the VIRTUAL modo are discussed below. 

(1) Cam  curve  characteristics 

The  cam  curve  characteristics  are  compared in Table 8.6 below. 

Table 8.6 Cam  Curve  Characteristics  Comparison  Table 

Class 

Discontinuous  curves 

Both-side 
stationary 
curve 

Symmetrical 
curves 

Asymmetrical 
CUNeS 

One-side  stationary  curve 

Non-stationary  curve 

Uniform  acceleration -r= 2.00 *4.00 *8.00 4.00  1.09 

5th n, 1.88 i5 .77   i 6 .69  3.52  1.19 

Cycloid n-" 2.00 h6.28  f8.16 4.00  1.26 

Distorted  trapezoid 2 . m  *4.89 *8.09 4.00 1.20 Ta= 1B 

Distorted sine 1.76 *5.53 *5.46 3.10  1.13 Ta= 118 

Distorted  constant s v d  n- 1.28 f8.01  i5.73 1.63  1.07 Ta = 114 Ta = 1/16 

Traploid I 1 2.18 1 i 6 .17  I i10.84 I 4.76 I 1.28 I rn= 1 I 
Multiple  hypotenuse 

Single hypotenuse I --- 1 1.57 1 *4.93 I *3.88 I 2.47 I 1.02 I I 
~ ~~ 

(2) Free-form  curve 

The  spline  interpolation  function  can  be  used to create  free-form  cam  curves. 
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'. 1 
8.4.5 Creation of cam  data by user 

- The  user  can  weate cam data by the  2  methods  described  below. 

Creation  at  IBM  PC  which  has  been started up  with  SWOIX-CAMPE. 

Creation  at  personal  computer  other  than  IBM  PC. 

(1)  Creating  cam  data at IBM  PC  started  up  with  SWOIX-CAMPE. 

Cam  data is created  by  creating  a  cam  curve  for 1 cam  rotation  using  at  the  free- 
form  curve  or  one  of  the  cam  curves  shown in section  8.4.4. 

For  details  regarding  the  creation of cam  curves  at  IBM  PC  computers  which  have 
been  started  up  with  the  SWOIX-CAMPE  software,  refer to the  SW2SRX- 
GSV22PE/SWOIX-CAMPE  Operation  Manual. 

(2)  Creating  cam  data  at  a  personal  computer  other  than  an  IBM  PC 

! 

When the A1 71 SCPU is used, cam data  can  be  created in accordance  with  the 
cam  data  format  stored  at  the  internal  memory's  file  register  area. 

When the  A273UHCPU  (8-axis  specification) is used,  cam  data  can  be  oreated  in 
accordance  with  the  cam  data  format  stored  at  block Nos. 10 - 12 of  the  memory 
cassette's  extension  file  register  area. 

When the  A273UHCPU  (32-axis  specification) is used,  cam  data  can  be  created 
in  accordance  with  the  cam  data  format  stored  at  block Nos.10 - 18 of the  memory 
cassette's  extension  file  register  area. 

F 

r 
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(a)  Cam  data  format 

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

The  cam  data  format  stored  at  block Nos.1 0 - 12 of the  extension file regis- 
ter  area is shown below. 

Cam data format 7 R7 

Block R8 
No.10 

R7 I 
R72 

R327 

I R328 I 
& 
No. 12 

1 

Limit switch output data 

R632 
Unused 

c REI91 I 

T 
4 

Cam data 

Limit switch 
output data 1 See Section 8.4.6 
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c 2) When  A273UHCPU  (32-axis  specification) is used 

The  cam  data  format  stored  at  block Nos.1 0 - 18 of the  extension  file  regis- 
ter  area  is  shown  below. 

Cam  data  format 

T RO 

R6 
R7 

Block R8 
No. 10 

R71 
R72 

* Block 

No. I I - R8191 

R327 
R328 

R631 
R632 

Bldck 
uo. 12 R1519 

I R1520 

R1526 
R1527 
R1528 

R1591 
R 1 592 

t RO 

Block 
NO. 14 

I R 1847 

Limit switch output data 

Unused 

t 
Cam data 

Limit switch 
output data 

T Cam data 

it  block 

2nd  block 
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I Unused 

1 

T Cam data 

Cam data 

3rd block 

- 

4th block 

- 
i 

r 

f 
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(b)  Registration  codes 

These codes indicate  whether  or  not cam data is stored. 

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

The  registration  codes  shown below are  stored  at RO - R6. 

I- 

R1 ~ ~ E E H  

R 4  
R5 
R 8  

Registration  codes 

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

i) 1st Mock 

The  registration  codes  shown  below  are  stored  at RO - R6. 

R1 ~ ~ E E H  

5 El ' Registration  codes 
R 4  
R5 5 5 m ~  
R6 

ii) 2nd  block 

The  registration  codes  shown  below  are  stored  at  R1520 - R1526. 

R1520  I W F H  I 7 

iii)  3rd  block 

R1525 

Registration  codes 

The  registration  codes  shown  below  are  stored at R1848 - R1854. 

R1849 ~ ~ E E H  iii ' 
R1853 

Registration  codes 

R1854 

iv) 4th block 

The  registration codes shown  below  are  stored  at  R2176 - R2182. 

R2178 1 
R2179 3 3 c C ~  Registration  codes 
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(c)  Cam  data  size 

Thisisthetotaibytelengthsettingforthefileregisterwherecamdataisstored. 
The  total file register  length,  from RO to the  file  register No.  of the  final  data 
is CO- to a ‘ b y t e s D  setting value. 
(1 file  register  point = 2 bytes) 

1-1 When cam data  for  a cam curve  resolution of 256 is stored,  the  cam 
I ’ data  size is as shown below. 

R7 I Camdatasize (2bytee) I 
Cam data size setting 
value = €64 bytes 

(d)  Cam Data  Address  Table 

1) When  A1  71  SCPU/A273UHCPU (8-axis  specification) is used 

This is the  1 st address  setting of the cam data  stored  for  cam  Nos.1 - 6 4 .  
The  1st  address  for  each  cam  No. is converted to a  “number  of  bytes” 
(starting  from RO) setting  value. “0” is designated  as  the  setting  value  at 
1  st  address of unregistered  cam  Nos. 

E 1 Cam No.1 first address 1 
Cam No.2 first address 

R10 Cam No.3 first eddress 
Cam data  address table 
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2) When  A273UHCPU (32-axis specification)  is  used 

This is the  1st  address setting of  cam  data  (max. of 4 blocks)  stored  for 
cam Nos.1- 64. The 1st  address  for  each cam No. is converted  to  a “num- 
ber of bytes”  (starting from RO) setting  value. “0” is  designated  as  the  set- 
ting  value at 1st  addresses of unregistered cam Nos. 

i)  1stMock 

R8 I Cam No.1 first  address 1 
Cam No.2 first address 

CL 
Y 

ii) 2nd  block 

R1530 Cam No.3 first  address 

R1590 1 Cam No.63 first ajdress I 
R1591 Cam No64 first  address 

iii)  3rd  block 

R1856 1 Cam No.1 first  address I 
R1857 Cam No.2first address I 
R1858 Cam N0.3 first  address 

iv) 4th block 

R2184 I Cam No.1  first  address 1 
R2185 Cam No.2 first  address 

w247 1-1 
W48 Cam No64 first  eddress 

R2186 Cam N0.3 first  address 

1st block cam data  address  table 

2nd  block cam data  address  table 

3rd block cam data  address  table 

4th block cam data  address  table 
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(e)  Cam  Data 

1) When  A273UHCPU @-axis  specification) is used 

Cam  data Nos.1 - 64 are  designated. 
It is not  necessary to store  cam  data in the  cam No. order. 

Each  cam  data  item is designated  as  a  stroke  ratio  (integer)  between 0 
and ~ F F F H  (32767).  The  cam  data  must  contain  both “ 0 ’  and “~FFFH 
(32767)”  points. 
The  following  data  is  stored  at  the  beginning  of  the  cam  data: 

control  mode,  cam No., resolution,  and  stroke  and  cam No. switching 
position. 

(See  Section  8.4.2) 

Control mode; Cam  No. 
R72 I Control mode; Cam No. I - - 256,512, 1024, 2048  settlng - ‘0 to (resolution -1)” setting 

0: Two-way  cam; 1: Feed c a r  

Sum  check - Dummy  (setting  unnecessary) 

ratio setting designated as 0 - 

R72 

R73 
R74 

R75 

R76 

I REMARK I 
(1)  When  using the A273UHCPU (8-axis  specification), an A3NMCA16  (128k  bytes)  level  memory 

cassette or  higher is required. 

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

Cam data Nos.1 - 64  (max.  of 4  blocks)  are  designated. 
It is not  necessary to store  cam  data  in  the  cam No. order. 

Each  cam  data  item is designated  as  a  stroke  ratio  (integer)  between 0 
- ~ F F F H  (32767).  The  cam  data  must  contain  both “ 0  and “~FFFH 
(32767)”  points. 
The  following  data is stored  at  the  beginning of the  cam  data: 

control  mode,  cam No., resolution,  and  stroke  and  cam No. switching 
position. 

(See  Section  8.4.2) 

i) 1st  block 

”3~ 1 - 64 (1 - 4 0 ~ )  setting lcantro~  mde;  cam NO. I - Control mode I Cam  No. 

- 256,  512, 1024,2048 setting - ‘0 to (resolution -1)” setting 

0: Two-way  cam; 1: Feed c a r  

Sum  check - Dummy  (setting  unnecessary) 

ratio setting designated as 0 - 
7FFFu 

‘3 

pi 
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' \  

I 

P 

ii) 2nd Block 

R1580 Control mode;  Cam  No. - 1 - 64 (1 - 40~) setting 

R1581  Resolution - 256,  512,  1024,  2048  setting 
0: Two-way  cam; 1: Feed cam - D to (resolution  -1)"  setting 

R1583 

ratio setting designated as 0 - The '0 to resolution -1" stroke R1 584 

- Dummy  (setting  unnecessary) Sum  check 

. 
r ~FFFH. 

iii) 3rd Block 

b15 b8 b7 w 
Control mode/ Cam No, 

~ 1 9 2 0  I Control mode! cam NO. I - 1 - 64 (1 - 40~) setting 

R1921  Resolution 
&& cam No. switching 

R1923  Sum  check 

--+ 256,  512,  1024,  2048  setting 0: Two-way  cam; 1: Feed carr - "0 to (resolution -1)" setting 

'- Dummy  (setting  unnecessary) 

iv) 4th Block 

R2249 

R2251 
- 256,  512,  1024,  2048  setting Resolution  R2250 
- 1 - 64 (1 - 40~) setting Control mode; Cam  No. 

Stroke B cam No. switching 

0: Two-way  cam; 1: Feed  carr 

position 
- "0 to (resolution -1)" setting 

R2252 I Sum  check 

R2253 
7CCE. 

- Dummy (setting unnecessary) 

( R E M A R K /  
When  using theA273UHCPU (8/32-axis specification), 8n A3NMCA16  (128k bytes) level  memory 
cassette or higher is required. 
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8.4.6 Umit switch outputs  in  present  value  mode 81 present  value in 1 cam  revolution  mode 

There  are 2 types of  limit  switch  outputs: 

Limit switch  outputs in present  value  mode. 

Limit  switch  outputs  in  present  value in 1 cam  revolution  mode. 

(1) Limit  switch  outputs  in  present  value  mode. 

Limit  switch  outputs  occur in accordance  with  the  cam's  actual  present  value 
(stroke). 

(a)  For  two-way  cam 

The  limit  switch  output  pattern  is  identical  for both directions. 

- - - - 1 - - - - - 7  \ t 
32767 

U 
Limit  switch 
wtput setting 

1 cycle 
(1 cam shaft  revolution) 

I Operationexample I 

stroke limit 

; 

I 

\ ,  
?J 
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(b) For  feed  cam 

1 Limit  switch output examDle 1 

Limit switch 
output  setting 

Operationexample 1 
Output  value 
(address) I 

(2) Limit  switch  outputs  in 1 cam shaft  revolution  present  value 

Limit  switch  outputs  occur in accordance  with  the  present  value  within 1 cam  shaft 
revolution (0 to Nc - 1). 

[Cam1 

Number of pulses per cam shaft 

Limit  switch  output 

i 

/ 

/ :' 
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(a) For two-way  cam 

Different  limit  switch  output  patterns  can be used for the  feed and return 
strokes. 

1 Limit  switch output example I 

32767 

0 y y  Stroke  Lower  stroke  limit 

I I 1 c cle 
I (1 cam  shaft  revolution) 

Limit  switch  output  setting 

I Operationexample I 
Output  value 
(address) T 

Stroke 

Lower  stroke  limit t 

(b) For feed cam 

I Limitswitchoutputexample 1 

I cam oattem I 

~ I I 1 cycle ' ' ' (1 cam  shaft  revolution 

I Operationexample 1 

Output  value 
(address) 

Limit  switch  output  setting 

1 1 1 1  I I I I I  
1 1 1 1  

I I I , I  
I I 1 1 1  
I l l 1 1  

I , I l l  I I l l 1  
I I I I I  I I I I I  

Stroke 
I I , , ,  , / I 1  

I l l  I l l  I I ,  - c t  
Lower  stroke  limit Em P 

4 

C 
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8.4.7 Limit switch  output data in present  value  within 1 cam revolution mode 

Limit  switch  output  data  can  be  created  by  the  user  at  IBM  PC  computers  which  have 
been started up  with  the  SW2SRX-GSV22PE  software. 

For  details  regarding  the  limit  switch  output  data  creation  procedure,  refer to the 
SW2SRX-GSV22PE/SWOIX-CAMPE Operating  Manual. 

(1) Limit  Switch  Output  Data  Storage  Area 

(a) The  limit  switch  output  data  for  the  axis  designated  in  the  present  value  in 1 
cam  revolution  mode  (see  items 11 & 12  of  Section  8.4.3)  is  stored  at  the inter- 
nal  memory’s file register  area  when  the A1  71SCPU  is  used,  and  at  the 
memory  cassette’s  extension file register  area  (block  No.12)  when  the 
A273UHCPU  (8/32-axis  specification)  is  used. 

(When  the  A273UHCPU  8/32-axis  specification  is  used,  limit  switch  output 
data  for  modes  other  than  the  present  value  in 1 cam  revolution  mode  are 
stored  in  the  internal  memory.) 

(b) The  format  for  limit  switch  output  data  stored  at  block No.12 of the file register 
area is shown  below. 

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

‘i 
Block RE 
No.10 

R71 
R72 

4 R8191 

B l L k  
No.11 

RO 

t--- RBI91 

I 

R327 
R328 

I Block 
No.12 

RBI91 

Limit switch output  data  format 

1 Registration  code 

Cam  data  address  table 

See Section 8.4.5 

Unused I 
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2) When A273UHCPU (32-axis specification) is used 

Limit switch output data  format 

T 
t 
t 
1 

Block 
No. 10 

Block 
No. 11 

Block 
No. 12 

I 
I 
I 

RO 

R6 
R7 
R8 

R7 I 
R72 

R327 
R a a  

R1519 
R1520 

Registration code 

Cam data size 

Cam  data  address table 

Cam data 

Registration code 

T 
i 
Cam data 

Limit  switch out- 
put data area 
(1192  points) 

See Section 8.4.5 

(c)  The  limit  switch  output  data  stored at the tile register  area  is  fetched  when 
REAL to VIRTUAL mode  switching  occurs. If the  limit  switch  output  data is 
error-free,  limit  switch  output  control will occur  in  accordance  with  that  data  for 1 
the  axis  designated in the  present  value  in 1 cam  revolution  mode. '\ i 

4 

L1 

I 
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, 

/ -  

I 

(d)  When “servo data  PC  write”  is  designated from a  peripheral  device,  the  “pres- 
ent  value  in  1  cam  shaft  revolution”  mode’s  limit  switch  output  data  is  written 
to  the  following  areas: 

When  the  A1  71  SCPU is used,  the  data is written  to  R328 - R631  at  the  internal 
memory’s file register  area. 

When  the  A273UHCPU  (&axis  specification) is used,  the  data  is  written to 
block  No.12  (R328 - R631) of the  extension file register. 

When the  A273UHCPU (32-axis specification)  is  used,  the  data is written  to 
block  No.12  (R328 - R1519)  of  the  extension file register. 

When  multiple  limit  switch  output  data  exists,  and  switching  between  the  data 
occurs,  the  data  which  has  been  written  from  a  peripheral  device  must  first  be 
transferred to another  device,  and  then  written to the  file  register  area  if re- 
quired.  (See  Section 8.4.8) 

When using the A273UHCPU (8/32-axis specification), an A3NMCA24 (194k bytes)  level  memory 
cassette or higher is required. 

--. 
, 
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8.4.8 Batch changes of cam data 4% limit switch output data (for A27OUHCPU 8/32-axis specification) 3 - ,, 
When  a  power  ON  or  reset  occurs  at  the  A273UHCPU  (8/32-axis  specification)  PCPU, 
the  cam data and  limit  switch  output  data  stored at block  Nos.10 - 12/Nos.l0 - 18 of the d 
extension  file  register  area  are  fetched,  and  control  occurs  accordingly. 

A batch  change of cam  data  and  limit  switch  output  data  fetched  by  the  PCPU  can  be 
i 

executed by the sequence  program  when  the  A273UHCPU  (8/32-axis  specification)  is 
used.  (Not  possible  when  the  A1  71  SCPU  is  used.) 

\ I' 

Cam  data  and  limit  switch  output  data  can be changed  by  the  following  procedure. 

(1)  Write  the  cam  data & limit  switch  output  data  to  block  Nos.1 0 - 12/Nos.l0 - 18  at 
the  extension file register  area.  *1 

(2)  Execute  a  batch  change  of  the  cam  data & limit  switch  output  data  (M2016/M2056: 
OFF -, ON). *2 

,- '1 (3)  Batch  change  processing  of  the  cam  data 8 limit  switch  output  data  occurs. - 

(4) The  cam  data & limit  switch  output  data  batch  change  request  (M2016/M2056)  is 
reset. 

A CAUTION 
A *1: 

A *2: 

The  cam  data & limit  switch  output  data  (data  at  block  Nos.10 - 12/Nos.l0 - 18 of the  extension  file 
register  area)  should  not  be  changed  under  the  following  conditions: 

While  cam  data is being  written  to  the  programmable  controller  from  a  peripheral  device.  (Cam 

While  servo  setting  data  is  being  written to the  programmable  controller  from  a  peripheral  de- 

When  a  REAL  to  VIRTUAL  mode  switching  request  (M2043: OFF + ON)  is  active.  (Limit 

During  a  batch  change of  cam  data & limit  switch  output  data  (M2016hl2056: OFF -, ON). 

data  area) 

vice.  (Limit  switch  output  data  area) 

switch  output  data  area) 

The  cam  data & limit  switch  output  data  batch  change  request  (M2016N2056: OFF + ON) 
should  not  be  executed  under  the  following  condition: 

While  cam  data  is  being  written  to  the  programmable  controller  from  a  peripheral  device. 
At all  other  times,  the  cam  data & limit  switch  output  data  batch  change  request  (M2016/M2056: 
OFF - ON) can  be  executed  in  either  the  REAL  or  VIRTUAL  mode. 
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(1)  Writing  cam  data 8 limit  switch  output  data to block  Nos.  10 - 12/Nos. 10 - 18  at  the 
extension  file  memory 

Cam  data  writing  can  be  executed  by  any  of  the  following: 

Sequence  program 
Peripheral  device 
Personal computer 

(a)  Writing  from  sequence  program 

The  cam  data  and  limit  switch  output  data  stored  at  block  Nos.10 - 12/Nos.l0 
- 18 of the  extension  file  register  area  can  be  replaced  with  cam  data  and  limit 
switch  output  data  stored  at  other  extension  file  registers  by  using  the  transfer 
and  exchange  instructions. 

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

When  TRANSFER 
instruction is used 

Memory cassette 

Sequence  program  Sequence  program  area 

Cam  data & limit  switch  output 
data - - (data  at  extension  file  register 

area blocks other  than block 
Nm.10 - 12) 

1 Cam  data 8 limit  switch  out- I 

-i put data 
(data at  extension  file  regis- 
ter area block Nos.10 - 12) 

- 
When  EXCHANGE 
instruction  is used 

Execution  is  possible  using  a  dedicated  instruction. 

(b)  Writing from peripheral  device 

Cam  data  and  limit  switch  output  data  can  be  written  from  an  IBM  PC  which 
has  been  started  up  with  SW2SRX-GSV22PE  software. 

For  details  regarding  IBM  PC  operation  procedures,  refer  to  the  SW2SRX- 
GSV22PE/SWOIX-CAMPE  Operating  Manual 

A273UHCPU 

Memory  cassette 

register area 
IBM PC 

NOS.10 - 121 
NOS.10 - 18 

8 -51 



8. OUTPUT  MODULES 
, -  - .  . . . . . . .  I , i .  t 

e 

(c) Writing from personal  computer 

Cam data  and  limit  switch  output  data  stored  at  a  personal  computer  can  be 
written to extension  file  register  area  block  Nos.10 - 1 2/Nos.l0 - 18, via  a  com- e 

puter  link. 
~~ 

A273UHCPU 

Memory cassette 

i 

Limit  switch  output  data  at  the  extension  file  register  area  block  No.12 is read q 
by the  personal  computer,  and  the  limit  switch  output  data  stored  at  the  hard s -  

disk is written to the  extension  file  register  area  block  No.  12  via  a  computer 
link. 

- 

8-52 
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(2) Cam data & limit  switch  output  data  batch  change  program 

? 

The sequence program shown below is used to write  the  cam  data  and  limit  switch 
output  data stored at Hock Nos.10 - 12/Nos.l0 - 18 of the  extension  file  register 
area  to  the PCPU.  (Example:  when  A273UHCPU 8-axis specification is used) 

[Sequence  Program] 

/- Cam data & limit  switch  output data change  command 

I T TEST mode  identification 

I-[ RST  M2016 
When 

I When  error is detected 

[Operation Tming] 

When  completed  normally 

ON 

Cam data & limit 
switch  output  data 
batch  change  re- 
quest 

Cam data 8 limit 
switch  output  data 
batch  change re- 
quest  reset 

M2016 OFF L 
M2017 OFF 

R 
‘ Cam data & limit  switch  output 

M2018 OFF data  batch  change  completed 

9 When  error is detected 

ON 

OFF I M2016 

M2017 
OFF \ I  

ON) 1 
M2018 OFF 

7 Error  detection 
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(3) Cautions 

(a)  Cam  data & limit switch output data batch  change  requests  are  invalid  during 
a  TEST  mode  status  designated  from  a  peripheral  device. 

A I CAUTION 
A The  “TEST  mode in progress  (M9075)”  signal  should  be  included  in  the  cam  data & limit  switch  output 

data  batch  change  request  program  as  an  interlock  function. 

(b) REAL to VIRTUAL  mode  switching is impossible  while  cam  data & limit  switch 
output  data  are  being  read  to  the PCPU (M2016N2056: ON). The  cam  data 
batch  change  request flag (M2016/M2056)  should  be  used  in  the  REAL to 
VIRTUAL  mode  switching  program  as  an  interlock  function. 

(4) Error  causes 

The  causes  of  errors  which  occur  when  a  cam  data & limit  switch  output  data  batch 
change  request  (M2016/M2056: OFF - ON) is executed  are: 

(a)  Cam  data  writing  from  a  peripheral  device is in progress. 

(b) Improper  registration  code  at  the file register’s registration  code  storage  area. 

(c)  The  cam  data  size  at  the  file register’s cam  data  size  storage  area  is  outside 
the  range  144 - 33434, or it is  an  odd-numbered  byte  count  value. 

I 
I ,  
h 

4 ’  

k’ 

n 

i n  1 

“ i  
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8.5 Common  Devices  (Input/Output,  Internal Rdays, Data  Registers) 

c 

The  inputs/outputs,  internal  relays,  and  data  registers  used  at  the  output  module  are 
discussed  in  this  section. 

8.5.1 Inputs/outputs 0 and  internal  relays (M) 

(1) Input/output ( w v )  and  internal  relay  (M)  list 

(a)  When  A171SCPU  is  used 

The  servo  system  CPU’s  M1219 - M1279,  M1419 - M1479,  and  M1600 - 
M  1959  internal  relays  are  used for the  output  module. 

Inputs  (M1219 - M1279,  M1600 - M1799) 
Inputs  are  data  which  indicate  the  PCPU  setting  status  or  external  input 
(FLS/RLS signals,  STOP  signal,  etc.)  status. This  data is used  to  verify (by 
sequence  program)  the  control  status of each  axis,  and  to  designate  the  next 
position,  etc. 

Outputs  (M1419 - M1479,  M1800 - M1959) 
Output  data  is  designated  at  the  sequence  program,  and is used to send 
commands  to  the  PCPU. 

Table 8.7 Internal  Relay  (Input) List (for A171 SCPU) 

Device 
Slgnal Name Ball 

Table Cam Rotary 
Axis1 I Axis2 I Axis3 1 Axis4 Roller screw 
M1219 0 1  0 0 0 M code  output  in  progress  signal M1279  M1259  M1239 
Id1600 M1620 

M1665  M1645  M1625  M1605 

- - - - Vacant (OFF) M1664  M1644  M1624  M1604 
M1663  M1643  M1623  M1603 

0 0 0 3 In-position M1662  M1642  M1622  M1602 
M1661  M1641  M1621  M1601 

M1640 ‘lcm 
Vacant (OFF) - - - - - 

M1606 I M1626 1 M1646 1 M1666 I Zero-point  pass l o l o l o l o  
M1607 I M1627 I M1647 I M1667 I Error  detection l o l o l o l o  

Inputs 

M1615 

- - - - Vacant (OFF) M1677 M1657  M1637  M1617 
0 0 0 0 Torque limit in progress  signal  M1676 M1656  M1636  M1616 
0 0 0 0 ServoON/OFF status  M1675  M1655  M1635 

I I I I I I I I . .  

M1618 warningsignal M1678  M1658  M1638 VIRTUAL mode continuation  disabled 0 0 0 0 
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Table 8.8 krtorrul Relay (Output) Lid (for A l ? l W )  

Device 
Slgnd Nwre Ball Rotary 

Axis1 I Axis2 I Axis3 I Axis4 Table Screw Rolkr 

Old- 
P U S  

M1419 
MleOO 
M1801 
M1802 
M1803 
M1804 
M1805 
M10Q6 
M1807 
M1808 
M1809 
M1810 
M1811 
M1812 
M1813 
M1814 
M1815 
M1816 
M1817 
M1818 
M1819 

8-56 

t 
c 



8. OUTPUT MODULES 

P- 

L 

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

The servo  system  CPU's W O  - X/Y7F, XDO - XDF,  XFO - XF7  and W l O F  
- W l 7 F  inputs/outputs  are  used for the  output  module. 

Inputs  (X0 - X7F, XDO - XDF,  XFO - XF7,  X1 OF - X1  7F) 
Inputs  are  data which  indicate  the  PCPU  setting  status or external  input 
(FLS/RLS  signals, STOP signal,  etc.)  status.  This  data  is  used  to  verify (by 
sequence  program)  the  control  status of each  axis,  and  to  designate  the  next 
position,  etc. 

Outputs (YO - Y7F, Y 1 OF - Y 17F) 
Output  data  is  designated  at  the  sequence  program,  and is used  to  send 
commands  to  the  PCPU. 

Table 8.9 Input/Output  List (for A273UHCPU &axis  Specification) 

Device 
Axis1 Axis2 

X73  X63 X53  X43 X33 X23  X13 X3 
In-position X72  X62 X52  X42  X32 X22 X12 X2 

X71  X61 X51  X41 X31 X21  X11 X1 
X70  X60 X50  X40  X30 x20 X10 X0 

Axis8  Axis7 Axis6  Axis5 Axis4 Axis3 
Signal Name 

Vacant  (OFF) 

X4 I X14 I X24 1 X34 I X44 1 X54 I X64 I X74 
X5 1 X15 I X25 1 X35 I X45 I X55 1 X65 I X75 

Vacant  (OFF) 

t X6 I X16 I X26 1 X36 I X46 I X56 1 X66 I X76 I Zero-Doint DaSS 
X7 I X17 1 X27 I X37 I X47 I X57 I X67 I X77 I Error  detection 
X8 1 X18 I X28 1 X38 I X48 1 X58 I X68 I X78 I Servo  error  detection 

~ ~ ~~~~~ 

X9 I X19 1 X29 I X39 I X49 1 X59 I X69 1 X79 I Home position return request 

I I 

XC 1 X1C I XX 1 X3C I X4C I X5C I X6C I X7C 
XD 1 X1D I X2D I X3D 1 X4D I X5D I X6D I X7D 

FLs 

XE I X1E I X2E I X3E I X4E 1 X5E I X6E I X7E I 
XF I X l F  1 X2F 1 X3F I X4F I X5F 1 X6F I X7F I Servo  ON/OFF  status 

XDO 1 XD1 I XD2 I XD3 1 XD4 1 XD5 1 XD6 I XD7 I Torque limit in progress  signal 

~ ~ - ~~ ~~ 

XlOF X11  F  X12F X13F  X14F  X15F  X16F  X17F 

YO Y10  Y20  Y30  Y40  Y50  Y60  Y70 
Y1  Y11  Y21  Y31  Y41  Y51  Y61  Y71 

!&:e Output in progress 

~ ~~~~~ 

I 

Y2 Y12 Y22 Y32 Y42 Y52 y62 I y72 
Y3 Y13 Y23 Y33 Y43 Y53 Y63 1 Y73 

Vacant 

Y6 I Y16 1 Y26 I Y36 I Y46 1 Y56 I Y66 I Y76 1 Limit  switch  output  enabled 
Y7 I Y17 1 Y27 1 Y37 I Y47 I Y57 I Y67 I Y77 1 Error  reset 

~~~~~ 

YA I Y1A I Y2A I Y3A I Y4A I Y5A I Y6A 1 Y7A 
YB I Y1B I Y2B I Y3B I Y4B I Y5B I Y6B I Y7B 

Vacant 

YC Y1C Y2C Y3C Y4C Y5C Y6C Y7C 

YD Y1D Y2D Y3D Y4D Y5D Y6D Y7D settin,, 
Address clutch reference 

I I I I I I I ~~. 

YE I Y1E I Y2E 1 Y3E I Y4E I Y5E I Y6E I Y7E I Cam  reference  Dosition  settina - 
YF Y1F Y2F Y3F Y4F Y5F Y6F Y7F Servo OFF 

YlOF Y11F Y12F Y13F Y14F Y15F Y16F Y17F FINsignal 

0 

0 

0 
0 
0 

- 
- 
- 
- 
0 
0 
0 

- 
- 

?jTJ 
0 0  

0 0 0  

o l o l o  

q%-p 
0 0 0  
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8. OUTPUT  MODULES 

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

The  servo  system CPU’s  M2400-M3839,  M4019 - M4639 and M4819 - M5439 
internal  relays  are  used  for  the  output  module. 

Inputs (M2400 - M3039, M4019 - M4639) 
i 

Inputs  are  data  which  indicate  the PCPU setting  status  or  external  input 
(FLS/RLS signals, STOP signal,  etc.)  status.  This  data is used  to  verify (by 
sequence  program)  the  control  status of each  axis,  and  to  designate  the  next 
position,  etc. 

Outputs (M3200 - M3839, M a 1 9  - M5439) 
Output  data is designated  at  the  sequence  program,  and is used  to  send 
commands  to  the PCPU. 

I 

8-58 I 
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8. OUTPUT  MODULES 
. 

\ I 

G7d sigMi diredon 
U S  15 
M2680 
M2681 
M2682 
M2683 
M2684 
M2685 
M2686 

M2521 

M2526 

M2702 I PCPU -. SCPU 
M2703 I 
M2704 I - 
M2705 I 
M2706 I 

I M2530 M2550 I M2570 I M2590 1 M2610 1 M2630 I M2650 I M2670 1 M2690 I M2710 I ~~ 

, I M2531 I M2551 1 M2571 I M2591 I M2611 I M2631 I M2651 I M2671 I M2691 I M2711 
M2592 M2612 M2632 M2652 M2672 M2S92 M2712 
M2593 M2613 M2633 M2653 M2673 M2693 M2713 
M2594 M2614 M2634 M2654 M2674 M2694 M2714 

pcpu ~ scpu 

M2598 M2618 M 2 W  M2658  M2678  M2698  M2718 

M2599  M2619  M2639  M2659  M2679 M 2 m  M2719 - 

~~ 

1 M2539 M2559  M2579 

SCPU -. PCPU 

I M3334 

M3397 I M3417 I M3437 I M3457 I "77 I M 3 4 9 7 m  

7 
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Table 8.10 Internal Relay  (Input/Output)  List  (for  A273UHCPU  32-axis  Specification)  (Continued) 
- 
1 

nputs 

- 

3ut- 
3utS 

- 

I 
I -1 Name 

/acant  (OFF) 

Devi'ce No; 

0 1 0  0 n-position 
~~ 

lacant (OFF) - I -  - 

- 
, O  
0 
0 
0 

0 

* 0 

0 

Cero-point pass 
3ror detection 
Servo error  detection 
iome position  return  request 

I M2750 I M2770 I M2790 I M2810 1 M2830 I iome position  return  com- 
ieted 

0 I FLS M2791 
M2792 
M2793 
M2794 
M2795 

M2771 
M2772. 
M2773 
M2774 
M2775 

0 
olo -Ls 

STOP 0 
0 1 0  0 DOG 

Servo ON/OFF  status 
I 

0 1 0  
I 

3utput  module  torque  limit  in 
xogress signal 0 I M2736 1 M2756 I M2776 I M2796 I M2816 I M2836 I 

3(c 7 1  M2737 1 M2757 I M2777 I M2797 1 M2817 I M2837 I External  signals  CHANGE 
dlRTUAL  mode  continuation 
jisabled warning  signal 
Vacant 
M code  output  in  progress 
signal 

0 

i 

M3522  M3542  M3562  M3582 M3602 M3622 
M3523  M3543 M3563 M3583 "03 M3623 
M3524  M3544  M3564 M3584 M3604  M3624 
M3525  M3545  M3565 M3585 FA2605 M3625 
M3526  M3546  M3566  M3586 M3806 M3626 .-, 

Vacant 

- l o  0 0 Limit  switch  output  enabled 
0 
0 

- 

Error  reset 
Servo  error  reset 

Vacant 

0 Address  clutch  reference  set- 
ting 
Cam  reference  position  set- 
ting 
Servo  OFF 0 1 0  0 

0 1 0  0 
0 
0 
0 
0 

- 
- 

Vacant 

FIN  signal 
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4 I 
I 

~Axis23~Axis24~Axis25~Axis26~Axis27~Axis28~Axis29~Axis3o~Axis31  IAxis32 Signal Direction 

I M2842 I M2862 I M2882 1 M2902 I M a 2 2  I M2942 I M2962 I M2982 I M3002 1 M3022  PCPU -+ SCPU 
I M2843 I M2863 I M2883 I M2903 I M2923 1 M2943 1 M2963 I M2983 1 M3003 1 M3023 1 

PCPU - SCPU 
/ 

I M2859 - M3039  M3019 M2999 M2979  M2959 M2939 M2919 M2899 M2879 

M4459 PCPU + SCPU  M4639 M4619 M4599 M4579  M4559  M4539  M4519 M4499  M4479 

I M3640 I M3660 1 M3680 1 M3700 I M3720 I M3740 I M3760 I M3780 1 M3800 1 M3820 
M W 1  

, r  

M3821 M301 M3781 M3761  M3741  M3721  M3701  M3681 M3661 
M3642  M3662 

M3684 M3664 M3644 
M3823  M3803 M3783 M3763  M3743  M3723 M3703  M3683 M3663 M3643 
M3822 M3802  M3782  M3762 M3742 Id3722 M3702  M3682 

M3824  M3804  M3784  M3764 M3744 M3724 M3704 

- - 

I M3645 I M3665 I M3685 I M3705 I M3725 I M3745 I M3765 I M3785 I M3805 I M3825 1 

SCPU + PCPU 

1 

M3653 M3833 M3813  M3793  M3773  M3753 M3733  M3713  M3693 M3673 

M3654 M3834 M3814  M3794 M3774  M3754  M3734 M3714  M3694  M3674 SCPU 4 PCPU 
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8. OUTPUT  MODULES ._ , . . . . . . . . . . . . .  . . . . .  . . . .  
_ I -  

(2) Inputloutput ( w v )  and  internal  relay (M) details 

(a)  In-position  signal (M1602+20n/Xn2/M2402+20n) 

1) The  in-position  signal is a  signal  that  comes ON when  the  number of droop 
pulses  at  the  deviation  counter falls below  the in-position range  set in the 
servo  parameters. 

A 

Number of droop 
setting pulses 
In-position range 

I 
* t  

I 
I 
I 

8 I ON 
In-position I 

2) An in-position  check  is  performed  at  the  following  times. 

When  the  servo  system  power  is 
switched ON 

After  automatic  deceleration  is  started  in 
positioning  control 

After  automatic  deceleration is started 
due  to  the JOG start  signal  going OFF 

During  REAL 
During  manual  pulse  generator  operation 

After  the  near  zero  point  dog  comes ON 

mode  operation 

during  home  position  return 

After  deceleration  is  started  by  a  stop 
command 

Speed  change  to  zero  speed J 

Constant  check . . . . . . . . . . . . . . . . . . . . .  During  VIRTUAL 
mode  operation 

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

This  signal  switches ON when  the  zero  point is passed  following  a  servo  ampli- 
fier  power ON. Once  the  zero  point  has  been  passed,  this  signal  remains ON 
until  a CPU reset  occurs. 

-)d 

b 

. 
i 
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,' 
A. 

(c) Error detection signal (M1607+20n/Xn7/M2407+2On) 

1) This signd switches ON when  a  minor  or  major  error  is  detected,  and it 
isused to determine  if an error  hasoccurred. 

When  a  minor  error is d e t e c t e d ,  the  corresponding  error  code  is  stored  at 
the  minor  error  code  storage  area. 

When  a  major  error is detected,  the  corresponding  error  code is stored  at 
the  major  error  code  storage  area. 

2)  The  error  detection  signal  goes OFF when  the  error  reset  signal 
(M1807+20nr/n7/M3207+20n) is  switched ON. 

Minor/major  error 
detection \ ON 

OFF I 
Error  detection 

Error  reset 
OFF 

I 

(d)  Servo  error  detection  signal (M1608t2OnlXn8~2408t20n) 

1) This  signal  switches ON when an  error  (excluding  causes of  warning er- 
rors and  emergency  stops)  is  detected at the  servo  amplifier,  and it is used 
to  determine  if  a  servo  error  has  occurred. 

When  an  error is detected  at  the  servo  amplifier,  the  corresponding  error 
code is be  stored  at  the  servo  error  code  storage  area. 

2) The  servo  error  detection  signal  switches OFF when the  servo  error  reset 
signal (M1808t20n/Yn8/M3208+20n) is switched ON, or  when  the  servo 
power is switched OFF and  back ON again.  (Servo  error  reset  is  only ef- 
fective  in  the REAL mode.) 

Servo error  detection 

% 
I OFF I 

Servo  error  detection 

I Servo  error  reset OFF 

i 



8. OUTPUT  MODULES 
I , 
/ 

(e) Home position  return  request  signal (M1609+2On/Xn9/M2409+20n) / 

,- 

This  signal  switches ON when a home  position  address  check is required  at 
power ON or  during  positioning control. \J, 
1) Other  than  absolute  position  system 

i)  The  home  position  return  request  signal  switches ON at  the  following 
times. 

At  power ON, and  on  resetting  the  servo  system  CPU 

During  home  position  return 

ii) The  home  position  return  request  signal  switches OFF when  the  home 
position  return is completed. 

2) Absolute  position  system 

i)  The  home  position  return  request  signal  switches  ON  at  the  following 
times. 

During  home  position  return ‘V 

When  a  sum  check  error  occurs  (at  power ON) for  the  backup  data 
(reference  values). 

ii)  The  home  position  return  request  signal  switches OFF when the  home 
position  return is completed. 

(9 Home  Position  Return  Completed  Signal (M1610+20n/XnA/M2410+20n) 

1) This  signal  switches ON when  a  home  position  return  designated  by  the 
servo  program  or  in  the  TEST  mode is completed. 

2) This  signal  switches  OFF  when  a  positioning  start, JOG start, or  manual 
pulse  generator  start  occurs. 

3) If  a  home  position  return is attempted  (by  the  servo  program)  while  this 
home  position  return  completed  signal is ON, the  “consecutive  home  posi- 
tion return  start”  error  will  be  activated,  and  the  home  position  return  op- 
eration  will  not  be  started.  (Near-zero  point  dog  type  home  position re- 
turns  only.) 

j 
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8. OUTPUT  MODULES 

(9)  FLS  signal (M1611+20n/XnB/hA2411+20n) 

, 

1) The  FLS  signal iscontrolled according to the  ON/OFF  status of upper  limit 
switch  inputs (FLS) to the A1 71 SENC or A278l-X from  an  external  source. 

Upper limit switch input  OFF . . . . .  FLS  signal ON 

Upper  limit  switch  input  ON . . . . . .  FLS signal  OFF 

2)  The  upper  limit  switch  (FLS)  status  at  FLS  signal  ON/OFF is shown  below.' 

When  FLS  signal is ON 
A171SENC,  A278LX 

When  FLS  signal is OFF 
A1  71  SENC,  A278LX 

4 COM 

(h)  RLS  Signal (M1612+20n/XnC/M2412+20n) 

1) The  RLS  signal is controlled  according to the  ON/OFF  status of lower  limit 
switch  inputs  (RLS) to the A1 71 SENC  or A278Ufrom an  external  source. 

Lower limit  switch  input  OFF . . . . .  RLS  signal ON 

Lower limit  switch  input ON . . . . . .  RLS  signal  OFF 

2)  The  lower  limit  switch  (RLS)  status at RLS  signal  ON/OFF is shown  below. 

When  RLS  signal is ON When  RLS  signal is OFF 
A1 71SENC,  A278LX 

k COM 

(i) STOP  signal (M1613+20n/XnD~2413+20n) 

1) The  STOP  signal  is  controlled  according  to  the  ON/OFF  status of STOP 
signal  inputs  to  the  A1  71SENC or A278LX  from  an  external  source. 

STOP  signal  OFF . . . . . . . . . . . . . .  STOP  signal  OFF 

STOP  signal ON . . . . . . . . . . . . . . .  STOP  signal  ON 

2) The  STOP  signal  status  at  STOP  signal  ON/OFF is shown  below. 

When  STOP  signal is ON When  STOP  signal is OFF 
A171SENC, A278W A1  71SENC,  A278LX 
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,, 
(j) D O G / C M G E  sigslat,~Ml614t~On) (for  A1 71 SCPU) ' ,  

1)  The ~OG/oHAM~-signal is controlled  according to the  ON/OFF  status 
' ' of'riew-iera  poht ' d o g  inquts to the A1  71  SENC from  an  external  source. fl  

2)  Regardless  whether "N/O input" or  "N/C  input"  is  designated in the  system 
settings,  the  DOWCHANGE  signal  turns  ON  when  the  near-zero  point 
dog or-CHiANGE Sgnd is ON, and  the  near-zero  point  dog or  CHANGE 
signal  turns OFF. 

3) If "ND input"  isdesignated in the  system  settings,  the  near-zero  point  dog 
or  CHANGE  input  turns  ON  when  the  near-zero  point  dog  or  CHANGE sig- 
nal  turns ON. If "N/C input" is designated in the  system  settings,  the  near- 
zero  point  dog  or  CHANGE  input  turns  ON  when  the  near-zero  point  dog 
or  CHANGE  signal  turns  OFF. 

. .. . 

(k) DOG  signal  (XnE/M2414+20n)  (for  A273UHCPU (8-/32-~pecification)) 

1) The  DOG  signal  is  controlled  according  to  the  near-zero  point  dog  (DOG) 

2) Regardless  whether "N/O input"  or  "N/C  input"  is  designated  in  the  system 2 
ON/OFF  status  input to A278M from  an  external  source. 

settings,  the DOG signal is ON  when  the  near-zero  point  dog  is  ON,  and 
the  DOG  signal is OFF  when  the  near-zero  point  dog is OFF. 

3) If "N/O  input" is designated in the  system  settings,  the  near-zero  point  dog 
input  turns ON  when  the near-zero  point  dog is ON. If "N/C  input" is desig- 
nated  in  the  system  settings,  the  near-zero  point  dog  input  turns ON  when 
the  near-zero  point  dog is OFF. 

(I) Servo  READY  signal (M 161  5+2On/XnF/M2415+20n) 

The  servo  READY  signal  switches  ON  when  a  READY  status  exists at the 
servo  amplifiers  connected to each axis. 

The  servo  READY  signal  switches  OFF  at  the  following  times: 

When no servo  amplifier is installed 
When  the  servo  parameters  have  not  been  set 
When  an  emergency  stop  signal  is  input to the  power  supply  module 

When the servo OFF  status is established  by  switching ON M1815+20n/ 

When  a  servo  error  occurs 

See  Section  10.4  "Servo  Errors"  for  details. 

from  an  external  source 

Ynf/M3215+2On 
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8. OUTPUT  MODULES 
. .  . . -  . .  

i) When A171SCPU is used 

POINTS I 
(1) If a servo error  occurs  at  any  of the ADU axes  (for A273UHCPU 

(8-/32-specification)), the  servo  is  turned OFF for  the  axes  designated  in 
the  system  settings,  as  shown  in  the  table  below. 

Servo Axes Turned OFF 

Each axes Servos turned OFF for all axes in the  system  where  the 
servo error occurred. I 
Servo turned OFF for the  axis  where  the servo error 
occurred .  I 

I I I 
(2) If a servo error occurs in an axis using MR-[ 1-B, the  servo is turned OFF 

for  the axis where  the  servo  error  occurred. 
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ii)  When  A273UHCPU  is  used 
I 
h 
'-, 

, 
A2788 

normal 

(rn) Torque control in  progress  signal (Mi 61  6+20n/XDO+n/M2416+20n) 

This  signal  switches  ON  at  axes  where  torque  control  is  being  executed. 

(n)  CHANGE  signal  (none/XD8+n/M2417+20n):  for  A273UHCPU  8/32-axis 
specification 

1) Setting  is  impossible  when  the  A171SCPU is used. 

2)  The  CHANGE  signal  is  controlled  according  to  the  ON/OFF  status of the 
speed  and  position  control  switching  inputs  (CHANGE)  to  the  A1  71  SENC 
or A278LX from  an  external  source. 

Speed & position  switching  input  OFF . . . . . CHANGE  signal OFF 

Speed & position  switching  input  ON . . . . . . CHANGE  signal  ON 

3) The  speed  switching  switch  (CHANGE)  status  at  CHANGE  signal  ON  and 
OFF is  as  shown  below. 

When  CHANGE  signal  is  ON 
A1 71 SENC, A278LX 

When  CHANGE  signal  is  OFF 
A1  71  SENC,  A278uC 

COM 

CHANGE 
CHANGE 

[ REMARK I 
*1: The 'n" in  XD8tn represents  a  numeric  value (0 - 7)  corresponding to the  virtual axis No, 

The  "n" in M2417t20n represents  a  numeric  value  corresponding to the  virtual  axis  No. 

n 
L 

1 
/ 
L 

i 
i 

4 
\ 

b 
f 



8. OUTPUT MODULES . ,- - . .  

(0) Limit  switch  output  enaMed  command (M1806+20n/Yn6/M3206+20n) 

The l im#  switch  output  enable  command is used  to  enable  limit  switch  output. 

ON . . . . . . . The limit switch  output's  ON/OFF  pattern  is  output  from  AY42. 

OFF . . , . . . The  limit  switch  output is switched  OFF  from  AY42. 

(p)  Error  reset  command  (M  1807+2On/Yn7/M3207+20n) 

The  error  reset  command is used  to  clear  the  minor  error  codes  and  major er- 
ror  codes of axes  for  which  errors  have  been  detected  (M1607+20nlXn7/ 
M2407+20n:  ON),  and to reset  the  error  detected  signal  (M1607+20n/Xn7/ 
M2407+20n). 

OFF 1 
Error  detection I 

I 
I 
I 
I 
I 

OFF 
Error  reset 
Minor  error  code 
storage  area 

Major  error  code 
storage  area 

** 00 

** 00 

**: Error  code 

(9)  Address  clutch  reference  setting  signal (M1813+20nr/nD/M3213+20n) 

This  command  signal is only  operative  when  the  output  module is a  rotary 
table  or  a  cam  connected to an  address  mode  clutch,  and it is  used to desig- 
nate  the "0" reference  position  for  the  present  value  in 1 virtual  axis  revolution. 

When  a  REAL  to  VIRTUAL  mode  switching  request  occurs,  processing  will  be 
as  shown  betow,  depending  on  the  ON/OFF  status  of  the  address clutch refer- 
ence  setting  signal. 

1) When  the  address  clutch  reference  setting  signal  (M1813+20nr/nD/ 
M3213+20n) is ON 

VIRTUAL  mode  operation  will  begin  with  the  present  value in 1 virtual  axis 
revolution  designated  as "0" for  the  main shaft and  auxiliary  input  shaft. 

2)  When  the  address  clutch  reference  setting  signal  (M1813+20nr/nD/ 
M3213+20n) is OFF 

If  the  drive  module is a  virtual  servo  motor or  an incremental  type  syn- 
chronous  encoder,  main  shaft  and  auxiliary  input  shaft  operation  will  be 
continued  from  the  present  value  in 1 virtual  axis  revolution  value  from 
the  previous  VIRTUAL  mode  operation. 

If  the  drive  module is an  absolute  type  synchronous  encoder,  main  shaft 
and  auxiliary  input  shaft  operation  will  be  continued  from  the  present val- 
ue  in 1 virtual axis revolution  value  calculated  from  the  encoder's  pres- 
ent  value. 
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8. OUTPUT MODULES 
I 

(r) Cam reference  position setting signal (M1814+20nr/nE/M3214+20n) f /  4 

i 
This  command  signal is only operative when the  output  module is a  cam,  and 
it is used to designate  the cam’s reference  position. c 

When a REAL to VIRTUAL  mode  switching  request  occurs,  processing  will be 
as  shown  below,  depending  on  the ON/OFF status  of  the cam reference  posi- 
tion  setting  signal. 

1) When  the  cam  reference  position  setting  signal  (M1814+20nr/nE/ 
M3214+20n)  is ON 

The  present  value  becomes  the  cam’s  reference  position. 

The  current  feed  present  value  becomes the stroke  lower  limit  value 
(bottom  dead  center).  Moreover,  a  cam  table  search is conducted  from 
the  beginning of a  cycle,  and  the  bottom  dead  center (0) point is desig- 
nated  as  the  present  value  in 1 cam  shaft  revolution. 

Stroke  amount \ 
Stroke lower limit 

1 cvcle  Nc-1 0 I I 
Feed present  value  when  YnE 
is ON (bottom dead center) f 

Present  value within 1 cam shaft revolution = 0 

After  the  system is started  and  the cam’s bottom  dead  center  alignment 
is completed,  YnE  must be switched ON the first time REAL to VIRTUAL 
mode  switching  occurs.  Once  the  bottom  dead  center  setting  has  been 
designated, it is not  necessary to switch  YnE ON when  subsequent 
REAL to  VIRTUAL  mode  switching  occurs.  (The  bottom  dead  center 
position  is  stored in the  backup memory.) 

2) When  the  cam  reference  position  setting  signal  (M1814+20n/YnE/ 
M3214+20n)  is OFF 

When the  following  condition  exists,  operation is continued  with  the 
stroke  lower  limit  value  and  present  value  in  1 cam shaft  revolution  from 
the  previous  VIRTUAL  mode  operation  adopted. 

,n . 
‘b 

.. 

I 
I 
c 

[Final  servo  command  value in previous  VIRTUAL  mode  operation] - 
[current  servo  present  value] 5 [in-position] t 

. I  
’.. c 

I 

When the  following  condition  exists,  operation is continued  with  the 
stroke  lower  limit  value  from  the  previous  VIRTUAL  mode  operation  be- 
ing  adopted,  and  the  present  value in 1  cam  shaft  revolution  calculated 
based  on  the  current  feed  present  value. 

1 

c 
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8. OUTPUT  MODULES 

/ 

[Present  value in 1 cam  shaft  revolution  calculation] 

The  stroke  ratio  (y) is first  calculated as  follows: 

[Feed  present  value] = [stroke] x [stroke  ratio] 
x [stroke  lower  limit  value] 

The  cam  table for the  designated  cam No. is  then  searched  (from  the be- 
ginning  of  a  cycle),  and  the  present  value  in l cam  shaft  revolution  which 
corresponds to the  relevant  point is calculated. 

Because  the  search  for  the  present  value  in 1 cam shaft  revolution is al- 
ways  conducted  from  the  beginning of a cycle,  beware of cases  where the 
same  stroke  ratio appears more  than  once  in  the  cycle.  (Make  the  neces- 
sary position  adjustment  when  switching  from  the  REAL  to  VIRTUAL 
mode  occurs.) 

32767 

Stroke  amount T.i-.-‘., relevant  calculated In the  figure  points  stroke at left, (A ratio  and  there ’y“, B) are  for  but the 2 

only point “A” is recognized. 
Stroke  lower 
limit value 

I I 

F=-4 1 cycle (1 cam  shaft  revolution) 

(s) Servo  OFF  command (M1815+20nr(nF/h43215+20n) 

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

YnF  OFF . . . . Servo ON 

YnF ON . . . . . Servo  OFF  (free  run  status) 

This  command  is  inoperative  during  positioning,  and  should  therefore  be 
executed  after  positioning is completed. 

When  the  servo  OFF  command  occurs in the VIRTUAL  mode, the  clutch  will 
be  disengaged  before  the  servo  OFF  command  is  executed. 

If the  servo  OFF  command  occurs  while  a  “clutch ON” status  exists,  a  minor 
error  will  occur,  and  the  servo  OFF  command will become  inoperative. 
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8. OUTPUT MODULES 

(t)  VIRTUAL  mode  continuation  disabled  warning (XOFO - XOF7) 

If,  for an ABS axis, the  difference  between  the final servo  command  value in 
the  last  operation  in  the  VIRTUAL  mode  and  the  servo  present  value  the  next 
time  a  switch is made to the  VIRTUAL  mode  exceeds  the  “POWER OF AL- 
LOWED  TRAVELING  POINTS  (number of Xfeedback  pulses)” in the  system 
settings,  a  warning  that  VIRTUAL  mode  operation  cannot  be  continued  is is- 
sued, and the  ‘VIRTUAL  mode  continuation  disabled  warning  device”  comes 
ON. 

This is checked  at  the  following  times: 

1 At this time,  the  minor  error  901  (when  the  power  is  When the  ABS axis servo 
amplifier  power is turned on turned  on  in  the REAL mode)  or  9010  (when  the 

power  is  turned  on  in the  VIRTUAL  mode)  is  also  set. 
2 The  device  also  comes ON in  the  following  cases. Continuously  during REAL 

(1) When  a  home  position return  is  executed. mode  operation 

(2) When  a  present value  change  is  executed. 

(3) When j o g  operation, speed control I or II, or 
speed/position  switching  control is executed. 

To reset  the  “VIRTUAL  mode  continuation  disabled  warning  device”,  reset it 
in  the  sequence  program. 

(u) FIN signal (M1419+20n/Yl  nF/M4819+20n) 

1) Signal to end  M  code  output. 

2) The FIN signal turns  OFF  when  the  M  code  output in progress  signal 
(M1219+20n/Xl  nF/M4019+20n) is OFF. 

M code output in progress signal OFF TLh! 
(XlnF) 

M code output 

FIN signal 
(Y 1 nF) OFF 

ON 
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8. OUTPUT  MODULES 

(v) M  code  output  in  progress  signal  (M1219+20n/Xl  nF/M4019+20n) 

1)  Signal  indicating  M  codes  are  being  output. 

2)  Turn  on the  FIN  signal  (M1419+20n/Yl  nF/M4819+20n)  to  end  M  code 
output. 

3) The M code  output  in  progress  signal  turns  OFF  when  the  stop  command, 
cancel  signal,  or  skip  signal is input. 

I--- 

/ 

h 

POINTS 1 
(1) The  FIN  signal  and  M  code  output  in  progress  signal  are  used  by  the  FIN 

signal  wait  function. 

(2) The M code  output  in  progress  signal  is  enabled  only  if  the  FIN  signal  wait 
function  is  designated  in  the  servoprogram.  If  this  function is not  desig- 
nated,  the  M  code  output  in  progress  signal  does  not  turn  ON  during M code 
output. 
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8. OUTPUT  MODULES 

8.5.2 Data registers (D) / 

(1) Data  register (D) list 

See  Appendix 5 "Tables of Processing  Times"  for  details  about  the  delay  time  be- 
tween  the  positioning  device  (input,  internal  relay,  special  relay)  turning ON/OFF 
and  the  data  being  stored in the data register  area. 

(a)  When  A171SCPU is used 
Servo  system  CPU  data  registers  D760-D959  and  1008 - 1009  are  used  by 
the  output  modules. 

Table 8.11 Data  Register List (for A171SCPU) 

Signal  Name Roller screw 
Ball Cam Device Rotary 

Tab1 e Axis1 I Axis2 I Axis3 I M s 4  
~~ 

Effective  cam No. 

0777 D772 D767  D762 
D776 Di71 0766 D761 

Effective  stroke 

D775  D770  D765  D760 0 - - - 

- - - 

I 

Servo  error  code 0 I 0 [ C [ 0 D808 0828 D848  D868 

(Travel  value  after  DOG ON) 
D809  D829  D849  D869 
D810  D830  D850  D870 REAL  mode data stored 

(Home  position  return  second 
travel  value) I D811 I D831 I D851 I D871 I 
. . - . . . ._ - . 

(Execution  program  No.) D812 
D873 D853  D833  D813  (M-code) 
D872  D852 D832 

No  change  when "0" 
\'.. - - - - I  

Torque  limit  value 
D875 D855  D835 0815 
D874 D854  D834  D814 0 I 0 [ 0 I 0 

(Travel  value  change  register) Ignored 

D878  D858  D838  D818  input) 
D877 D857 0837 D817 

REAL mode data stored (Actual  present  value  at  STOP 

0876 D856 D836  D816 
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8. OUTPUT  MODULES 

(b) When  A273UHCPU (8-a%is specification) is used 

Servo  system  CPU  data registers D760-D959 are  used by the  output  mod- 
ules. 

Table 8.12 Data Register List  (for A273UHCPU &axis  Specification) 

REAL mode data stored 

I I I 

Vacant - I D819 I De39 I D859 I D879 I De99 I D919 I D939 I D959 

(c)  When  A273UHCPU (32-axis specification) Is Used 
Servo  system  CPU  data  registers DO - D639 and Dl 240 - Dl 599 are  used by 
the  output  modules. 
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8. OUTPUT MODULES 

* 
Dl393 

Dl321 Dl331 Dl341 Dl351 Dl361 Dl371 

Dl322 Dl332 Dl342 Dl352 Dl382 Dl372 

Dl323 Dl333 Dl343 Dl353 Dl383 Dl373 

Dl401 Dl411 Dl421 Dl431 Dl441 Dl451 Dl461 Dl491 

Dl402 Dl412 Dl422 Dl432 Dl442 Dl452 Dl462 Dl492 

Dl403 Dl413 Dl423 Dl433 Dl443 Dl453 Dl483 Dl493 

I Dl324 I Dl334 I Dl344 1 Dl354 I Dl384 I Dl374 

I Dl325 I Dl335 I Dl345 I Dl355 I Dl385 I Dl375 

Dl404 I Dl414 I Dl424 1 Dl434 I Dl444 I Dl454 I Dl464 I Dl494 

Dl405 1 Dl415 I 01425 I Dl435 I Dl445 I Dl455 I Dl455 I Dl495 

M80 I D3w 

ME1 I D301 

D289 I D309 

E?-p 
0282 0312 

D330 D350 D370 D390 D410 D430 D450 D470 

0331 0351 0371 D391 0411 D431 D451 D471 

0232 w 5 2  0372 D392 D412 D432 0452 D472 

I Dl73 I Dl93 I M 1 3  M33 1 M53 I M 7 3  
I Dl74 I Dl94 I M 1 4  I D234 1 M54 I M 7 4  

I Dl75 I Dl95 I M 1 5  I M35 I M55 I M 7 5  D295 I 0315 D335 I a355 I D375 1 0395 I D415 1 a435 I D455 I D475 I 
D338 1 D358 I D378 I D3S6 I D418 I D436 I D458 1 D478 
0337 I D357 1 D377 I D397 1 D417 I D437 I D457 I D477 

D2S3 1 D318 Dl78 Dl98 M 1 8  M38 M58 M 7 8  

I Dl79 I Dl69 I M 1 9  I D239 I M59 I M 7 9  

DX38 D358 D378 D398 D418 D438 D458 D478 

0338 I D359 I D379 I D399 I D419 I D439 I D459 I W79 Me9 I 0319 
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8. OUTPUT  MODULES 

(2) Data  register  (D)  details 
4’ 

F.r 
I 

(a)  Effective cam No.  register . . . . . . . . . . . . . . .  Data  sent  from  PCPU to SCPU 4s ‘ t !  

The  No.  of  the  cam  currently  being  controlled is stored in binary  code  at 
the  effective  cam  No.  register. 

Cam No. updates  occur  at  the  sequence  program’s  END  processing. 

The  cam  No.  stored  at  the  effective cam No.  register  is  saved  until  opera- 
tion at  another  cam is executed. (A stored cam No. is not  cleared  when 
control  at  that  cam is ended.) 

(b)  Effective  stroke  register . . . . . . . . . . . . . . . . .  Data  sent  from  PCPU  to  SCPU 

1) The  current  control  stroke is stored in binary  code  at  this  register. 

Stroke  updates  occur in the  sequence  program’s  END  processing. 

(c) Present  value  in 1 cam  shaft  revolution  register 
. . . . . . . . . . . . . . . . . . . . . .  Data  Sent  From  PCPU to SCPU 

1) The  present  value  in  1  cam  shaft  revolution  designated  by  the  parameter 
setting is stored  at  this  register.  The  present  value is a  ring  address in the 
range ”0 to [number  of  pulses  per  cam  shaft  revolution  (Nc)-11”. 

Present  value  updates  occur in the  sequence  program’s  END  processing. 

(d)  Roller  peripheral  velocity  register 
. . . . . . . . . . . . . . . . . . . . . . .  Data  sent  from  PCPU to SCPU 

1) The  storage  range  for  the  peripheral  velocity  at  this  register  is  as  shown 
below. 

Setting Systemof-Units Actual Roller Peripheral Velocity Storage Range 
mm 
inch 

0.01 - 6000000.00 mm/min 
0.001 - 6 0 0 0 0 . 0 0 0  inch/min 

1 - 6 0 0 0 0 0 0 0 0  

(e)  Feed  present  value  register . . . . . . . . . . . . . .  Data  sent  from  PCPU to SCPU 

1) The  target  address  which is output to the  servo  amplifier is stored  at  this 
register.  The  target  address is based  on  the  command  address  calculated 
from  the  mechanical  system  program  settings. 

2) A stroke  range  check  occurs  at  this  feed  present  value  data. 

(9 Actual  Present  Value  register . Data  sent  from  PCPU  to  SCPU 

1)  The  present  value  obtained  from  actual  travel  (feed  present  value  minus 
the  deviation  counter’s  droop  pulse  count)  is  stored  at  this  register. 

2) When a STOP  status is in effect,  the  present  feed  value is equal to the  ac- 
tual  present  value. 

I 

t 
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, 

,.- 

(9) Deviation  counter  value  register . . . . . . . . . .  Data  sent  from  PCPU to SCPU 

The  difference  between  the  feed  present  value  and  the  actual  present  value 
is stored  at  this  register. 

(h)  Minor  error  code  register . . . . . . . . . . . . . . . .  Data  sent  from  PCPU to SCPU 

1) When  a  minor  error  occurs,  the  corresponding  error  code is stored at this 
register.  Each  time  a  subsequent  error  occurs,  the  stored  error  code is 
replaced by the new  error  code. 

2)  Minor  error  codes  are  cleared  by  executing  an  error  reset  (M1807+20n/ 
Yn7/M3207+20n). 

(i)  Major  error  code  register . . . . . . . . . . . . . . . .  Data  sent  from  PCPU  to SCPU 

1) When  a  major  error  occurs,  the  corresponding  error  code is stored  at  this 
register.  Each  time  a  subsequent  error  occurs,  the  stored  error  code is 
replaced  by  the  new  error  code. 

2) Major  error  codes  are  cleared  by  executing  an  error  reset  (M1807+20n/ 
Yn7/M3207+20n). 

(j) Servo  error  code  register . . . . . . . . . . . . . . . .  Data  sent  from  PCPU  to  SCPU 

1) When  a  servo  error  occurs,  the  corresponding  error  code is stored  at this 
register.  Each  time  a  subsequent  error  occurs,  the  stored  error  code is 
replaced by the  new  error  code. 

2) When  a  servo  error  occurs,  the  system  returns to the REAL mode. 

(k) Torque limit  value  register . . . . . . . . . . . . . . .  Data  sent  from  PCPU to SCPU 

The  designated  servo  torque  limit  value is stored at this  register. A torque  limit 
value of "300%" is stored  here when the  servo  power is switched ON, and  at 
the  leading  edge of the programmable  controller  READY  (M2000)  signal. 

8 - 8 0  



9. REAL & VIRTUAL  MODE  SWITCHING  AND  STOPmESTART 

9. REAL & VIRTUAL MODE  SWITCHING  AND STOP/RESTART 

This  section  discusses  the  procedure  for  switching  between  the  REAL  and  VIRTUAL 
modes,  and  the  data  items  which  are  checked  when  such  switching  occurs. 

(1)  Switching  between  the  REAL & VIRTUAL  modes 

Switching  between  the  REAL & VIRTUAL  modes  is  executed  by  switching  the 
M2043  signal  (REAVVIRTUAL  mode  switch  request  flag)  ON  and OFF. 

For  REAL  mode . . . . . .  A  REAL  mode  switching  request  occurs  when  M2043 
is  switched  from  ON to OFF. 

For  VIRTUAL  mode . . .  A  VIRTUAL  mode  switching  request  occurs  when 
M2043  is  switched  from OFF to ON. 

(2)  REAL & VIRTUAL  mode  confirmation 

The  present  control  mode  status  (REAL  or  VIRTUAL)  is  confirmed  by  the  ON/OFF 
status  of  the  M2044  signal  (REAVVIRTUAL  mode  status). n l  - 

M2044  OFF . . . . . . . . . .  REAL  mode  status. 

M2044 ON . . . . . . . . . . .  VIRTUAL  mode  status. 

9.1 Switching from the REAL to VIRTUAL Mode 

When  a  REAL to VIRTUAL  mode  switching  request  (M2043  OFF + ON) occurs,  the 
following  processing  occurs: 

Check to determine if switching to the  VIRTUAL  mode is  possible 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See  Table  9.1 

Output  module  check . . . . . . . . . . . . . . . . .  See  Table  9.2 

Synchronous  encoder  axis  check . . . . . .  See  Table  9.3 

Switching  from  the  REAL to VIRTUAL  mode  is  possible if the  check  items  shown  in 
Tables 9.1 to 9.3  are  all  normal. 

\. 

n.. 
(1)  Check to determine  if  switching to the  VIRTUAL  mode is  possible 

(a)  The  items  shown  in  Table  9.1  are  checked to determine  if  switching to the 
VIRTUAL  mode is possible. 

All  the  check  items  must  be  normal  in  order  for  switching to occur. 

(b)  If  an  error  exists  at  any  of  the  Table  9.1  check  items,  M2045*1  will  switch  ON, 
and  the  error  code  will  be  stored  at  the D9195/D9195/D9193-D9195'1 regis- 
ter. 

Refer to section 10.6 for  details  regarding  the  error  codes  which  are  stored  at 
D9195. 

I REMARK 1 
'1 : The  proper  names of M2045  and  D9195/D9195/D9193 - D9195  are  given  below. 

M2045 . . . . . . . . . . . . . . . . . . . . . . .  REALNIRTUAL  mode  switching  error  detection  flag 

D9195/D9195/D9193 - D9195 . . REAWIRTUAL mode  switching  error  information  register. 
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9. REAL & VIRTUAL MODE SWITCHING AND STOP/RESTART 
. 

Table 9.1 Checklist for REAL to VIRTUAL Mode  Switching 

I 

,- 

Ch.ck 
Sequence 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Output Module Checked 
Check Rem Normal 

Roller Tab,e Ball Screw Rotary Condition cam 
Are PC READY  (M2000)  and 
PCPU READY (M9074) flags 
ON? 

ON 0 0 0 0 

Abnormal 
Condltlon 

OFF 

Are all axes  stopped?  (M2001 

M2001- M2032  are OFF) 
Has  cam data been  changed 
by the  sequence  program? 

NO  YES 0 C C 0 program  been  registered? 
Has the mechanical  system 

YES NO 0 0 0 3 

Does the axis No.  designated 
in the system settings  match 
the  output  shaft  designated in 0 0 0 0 YES NO 
the  mechanical  system  pro- 
gram? 
Is the all-axes servo ON com- 
mand  (M2042)  ON? 0 0 0 0 ON OFF 

Is servo START processing  in Servo 
progress  due to a  servo  error 
reset at the  amplifier  module 
axis? 
Is external  encoder  normal? 0 3 3 0 YES  NO 
Is an external  emergency 
stop (EMG) input in effect? 0 3 3 3 NO YES 

- M2004/M2001 - M2008/ NO YES 0 0 0 0 

SerVO 
0 START START 0 0 0 

compl&d processing 
in progress 

Is the servo  error  detection 
(M1608+20n/Xn8/M2408+ 
20n)  signal  OFF at all the 
axes? 

quest  (M1609+20n/Xn9/ 
Is the home position  return re- 

all the axes? 
(excluding  roller  axis) 
Does the system-of-units 
designated in the  fixed pa- ll 
nated at the outDut module? 
rameters  match  that  desig- 

10 YES 0 0 0 - M2409+20n)  signal  OFF  for 

- 0 YES 0 0 

NO 

NO 

NO 

Has the cam  data  been  regis- I - I - 1 - I O  I Y E S I N O  

Has the cam No. been  desig- 
nated  at the “cam No. setting 
device”  (cam  parameters)? 
Has  the  stroke (1 to 231-1) 

“stroke  setting device” (cam 
parameters)? 

NO 

NO 

l5 I Is the cam’s “stroke  setting 
device”  No. an even  number? I - I - 1 - 1 0  NO YES 
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Check 
Sequence 

1 

2 

3 

4 

5 

6 

(2) Output module check f . ' 
(a)  The  items  shown in Table 9.2 below  are  checked to determine  the  output  mod- 

ule  status. If an error is found,  switching  to  the  VIRTUAL  mode  will  not occur, 
and  the  corresponding  system  cannot  be started. When an error  exists,  switch 
back  to  the  REAL  mode  and  correct  the  error c a u s e ,  then switch to the  VIRTU- 
AL mode  again. 

(b)  When  an  error is found,  the  corresponding output module's  error  detection  sig- 
nal (M1607+2On/Xn7/M2407+20n) will  switch  ON,  and  the  error  code  will  be 
stored  in  the  minor/major  error  code  register. 

Table 9.2 Output Module Checklist 

I Out~ut  Module Checked 
Check Rem 

Roller Cam Rotary 
Table Ball Screw 

Normal 
Condition 

Abnormal 
Conditlon 

Is the feed  present  value  with- 
in the stroke  range? 
Is the  feed  present  value  with- YES NO 
in the range '[lower stroke 
limit vaiue] to [stroke]"? 

0 - - - 

When in the two-wav cam 

- 0 - 0 

mode,  does  "[lower  stroke 
231-19 limit  value] + [strokep  exceed / - l - l - I O ) N O l Y E S  

[Drive  module] 
When the clutch  connected to 
the synchronous  encoder is in 
an  'external  input  mode",  are 
the dutch's ON/OFF  bit  de- 
vices the same  device? 
[Drive  module] 
When the clutch  connected to 
the synchronous  encoder  is  in 
an  "external  input  mode", is 0 0 0 0 
the encoder  interface  input  a 
manual  pulse  generator  in- 
Dut? 

0 0 0 0 YES 

YES 

NO 

NO 
(Setial 

encoder 
(ABS) input) 

Does  a  servo ON status 
(Ml615+20nlXnFIM2415+20n 
is ON) exist at an  output mod- 
ule  where  either  a  "no  clutch" 
or 'clutch  ON  command"  is in 
effectforthevirtualmainshaft 
or the virtual  auxiliary  input 
shaft? 

0 0 

Is the external  input "STOP" 
signal OFF at  an output mod- 
ule  where  either  a  "no  clutch" 
status or 'clutch ON com- 

al main  shaft or the  virtual 
mand" is in effect  for  the  virtu- 

0 0 

auxiliary  input  axis? 
When in the two-way  cam 
mode,  can the present  value 
be calculated  within 1 cam 
revolution? 

- - 

0 0 YES NO 

NO 

NO 

Is  the No. of the  clutch ON/ 
OFF address  setting  device 
(for  address  mode  clutch)  an 
even  number? 

0 NO YES 0 0 0 
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I 

(3) Synchronous  encoder  axis  check 

(a) The  items  shown  in Table 9.3 below are  checked  to  determine  the  synchro- 
nous  encoder  status.  If  an  error is found,  switching to the  VIRTUAL  mode  will 
not  occur.  Error  causes  can  only be corrected  by  switching  back  to  the  REAL 
mode. 

(b)  When an  error  is  found,  the  corresponding  output  module's  error  detection sig- 
nal (M1607+20n/Xn7/M2407+20n) will switch ON, and the  error  code will be 
stored  in  the  minor/major  error  code  register. 

Table 9.3 Synchronous  Encoder Axis Checklist 

Output Module Checked I 
Check kern External 

Encoder 

Normal 
Condition Condition output M u l e  s y ~ ~  
Abnormal 

Is the synchronous  encoder  connected to an 
A1 71  SENC/A273EX unit? 

Not 
0 COnnected Connected - 

/ 

I 
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9.2  Switching from  the VIRTUAL  to  REAL Mode 

c 

VIRTUAL to REAL mode  switching  can be conducted  by  the  user or by  the OS. 

By  user . . . . . . . .  Switch M2043 OFF 

By OS . . . . . . . . .  Switching  occurs  automatically when  a  servo  error  is  detected. 

9.2.1 VIRTUAL to REAL mode switching  by  user 

(1) When  a VIRTUAL to REAL mode  switching  request (M2043 OFF - ON) occurs, 
the  item  shown  in  Table 9.4 is checked.  If  normal,  switching to the REAL mode  will 
occur.  Before  switching M2043 OFF, make  sure  that  this  item's  status is normal. 

(2) If  an  error is detected, M2045 will  switch ON, and the  error  code  will  be  stored  at 
the D9195D9195D9193 - D9195 register.  (See  section 10.6) 

Table  9.4  Checklist for VIRTUAL to REAL Mode Switching n - 
Check Rem 1 Normal 1 Abnormal I Condition Condition 

I I I 

1 1 Are all axes  stopped? (M2001 - M2004/M2001 - M2008/M2001 - M2032 are OFF) I YES NO I 
9.2.2  VIRTUAL to REAL mode  switching  by OS 

(1) If any  of the  following  conditions  are  detected  during VIRTUAL mode  operation,  the 
OS will  automatically  switch  back  to  the REAL mode. 

When  an  external  emergency  stop (EMG) input  occurs. 

When the  servo  error  detection  signal (M1608+20n/Xn8/M2408+20n) switches 
ON at  any  axis. 

When  the PC  READY (M2000) signal  switches OFF. 

When  an  error  occurs  in  the 24 DC power  supply to the A1  71 SENC/A278U( 
while  servos  are ON at  all  axes  (major  error: 15010). 
(This  condition  applies  when  an A171SENC brake  is  designated  at  the 
A171 SCPU, or  when  an A278LX brake  is  designated  at  the A273UHCPU 
(8/32-axis specification). 

(2) If any of the  above  conditions  occur,  the OS will  switch  back  to  the REAL mode, 
and  the  resulting  error  code  will  be  stored  in  the D9195/D9195/D9193 - D9195 reg- 
ister. M2045 will  not  switch ON at  this  time. 

'1 : The proper names  of M2045 and D9195/D9195/D9193 - D9195 are given  below. 

M2045 . . . . . . . . . . . . . . . . . . . . . .  REAWIRTUAL mode  switching  error  detection  flag 

D9195/D9195/D9193 - D9195 . . REAL/VlRTUAL  mode  switching  error  information  register. 

i 

9 - 5  
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9. REAL & ViRTUAL MODE SWITCHING  AND  STOP/RESTART 

9.3 Precautions  When  Switching  between  REAL  and  VIRTUAL  Modes 
4 

The  precautions  when  switching  between  the  REAL  and  VIRTUAL  modes  are  de- 
scribed  below. 

(1) The  DSFRP/SVST,  DSFLP/CHGNCHGV  instructions  are  inoperative  during 
REAWIRTUAL mode  switching  processing  (indicated  by  asterisks * in  the  timing 
chart  below). If one  of  these  instructions  is  attempted  at  such  a  time,  an  error  will 
occur  at  the  START  point. 

In order to execute  the  DSFRP/SVST  and  DSFLP/CHGNCHGV  instructions, 
M2043  and  M2044  should  be  used  as  an  interlock  function. 

[Timing  Chart] 

REAL to VIRTUAL  mode  switching  request ( (  VIRTUAL to REAL  mode  switching  request 
/ 

M2043 

f 

h 

M2044 ! I  

REAL to VIRTUAL 
mode  switching 

VIRTUAL to REAL 
mode  switching 

REAL  mode - REALmode VIRTUAL  mode -- - -  

[Program  Example] 

(a)  Servo  program  START  request  at  REAL  mode 
(for  A273UHCPU  8-axis  specification) 

START  command 
4 M2001  M2043  M2044 c DSFRP D l  KO 4 

I 

(b)  Servo  program  START  request  at  VIRTUAL  mode 
(for  A273UHCPU  8-axis  specification) 

START  command 

-[ DSFRP D l  K2000 
M2001  M2043  M2044 

1)  For  details  regarding  the  DSFRPISVST  and  DSFLP/CHGNCHGV  instructions,  refer to the  Mo- 
tion  Controller  (SV13/22)  Programming  Manual  (REAL  Mode)  16-67265. 

2)  The  M2043  and  M2044  names  are  as  follows: 

M2043.. . . . . . REAUVIRTUAL  mode  switching  request  flag 

M2044. . . . . . . REALNIRTUAL mode  status  flag 
(See  Section  4.2) 
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(2) During TEST mode operation, M2043 ON/OFF (REAWIRTUAL mode  switching d. 
request)  switching from a peripheral  device  is  ignored. 

During TEST mode  operation,  REALNIRTUAL  mode  switching  can be executed 
from a peripheral  device. 

M2044 will  switch ON/OFF in  accordance  with  the REAWIRTUAL mode  status. 

6 

, 

When REAVVIRWAL mode  switching  is  executed  from a  peripheral  device,  the  data  which is 
checked is identical  to  that  checked  at M2043  OFF - ON and  ON - OFF. (See  Sections 9.1 and 
9.2) 
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9. REAL & VIRTUAL MODE  SWITCHING AND STOP/RESTART 
- 

9.4 STOP & RESTART 

The  basic  method  for  stopping  the  system  (output  module)  during  VIRTUAL  mode  op- 
eration  is to stop  the  main  shaft.  If  an  auxiliary  input  shaft  is  being  used,  that  shaft 
should  also  be  stopped. 

(1) Virtual  Axis STOP 

The  procedures  for  stopping  and  restarting  the  virtual  shaft,  and  the  stop  proces- 
sing  details  are  discussed  below.  A  virtual  servo  motor  axis  can be stopped  by  the 
3 types of  stop  processing  shown  below.  This  processing  is  also  valid  for  interpola- 
tion  axes  during  interpolation  operations. 

,. -. 

--. 

1. Deceleration  to  stop . . . . . A  deceleration to stop  occurs  in  accordance 
with  the  parameter  block’s  “stop  deceleration 
time”  setting. 

2. Rapid  stop . . . . . . . . . . . . . A  deceleration  to  stop  occurs in accordance 
with  the  parameter  block’s  “rapid  stop  decel- 
eration  time”  setting. 

3. Immediate  stop . . . . . . . . . An  immediate  stop  occurs  without  decelera- 
tion. 

Because  an  immediate  input  stop  occurs  for  synchronous  encoder  axes,  operation 
should  be  executed  only  after  the  synchronous  encoder  axis  has  been  stopped  by 
an  external  input,  except  for  abnormal  stops  such  as  an  emergency  stop or a  servo 
error  occurrence,  etc. 

([Ex]:  Switch  M2000 OFF, or execute  an  all-axes  servo OFF command,  etc.) 

(An  immediate  stop  at  output  modules  connected to the  synchronous  encoder  will 
result  in  a  servo  error,  and  possibly,  a  synchronization  discrepancy.) 

When  the  stop  cause  is  such  that  a  synchronization  discrepancy  occurs,  a  syn- 
chronization  discrepancy  warning  (M2046)  will  switch ON. In  this  case,  re-align  the 
axes  in  the  REAL  mode,  switch  M2046 OFF, then  continue  with  the  VIRTUAL  mode 
operation. 

The  stop  procedure/stop  causes,  and  restarting  procedure  are  shown  in  the  follow- 
ing Table. 





9. REAL & VIRTUAL  MODE SWITCHING AND STOP/RESTART 

Operation 
antinuation 
ENABLED 

(O)/ 
DISABLED 

( x )  

Output  Module 
Operation Restarting  after a Stop Error Set 

- 

- 

- 

0 Resume  operation by switching the stop  command  OFF  (not  neces- 
sary when  ON)  and  executing  a START. 

Deceleration to stop  based  on 
smoothing  time  constant. 

Deceleration to stop  based  on 
smoothing  time  constant. 

After a deceleration to stop 
based  on  the  smoothing time 
constant,  the  servo  OFF 
status  is  established. 

~ 

0 

0 

Resume  operation by switching the stop  command  OFF  (not  neces- 
sary when  ON)  and  executing  a  START. 

Resume  operation  by  turning all clutches  OFF -. all  axes  servo  ON 
-+ clutch  ON. 
(However,  there  must  be  no  motor  movement  during the servo  OFF 
status.  Moreover,  clutch  OFF/ON  switching  occurs  only as required 
by the user.) 
For  synchronous  encoder  axes,  switch to the REAL  mode,  then  back 
to the VIRTUAL  mode to resume  inputs. 

__ 

Minor  error 

(virtual  axis) 
Minor  error 
(200)  set 
(virtual  axis) 

( 2 0 0 )  set 

~ 

Deceleration to stop  based  on 
smoothing  time  constant. 

0 After  PC  READY  (M2000)  switches  ON,  execute  a  REAL to VIRTUAL 
mode  switching  request  (M2047  ON) to enable  operation. 

.- a Deceleration to stop  based  on 
smodhing time  constant. 

0 After  a  servo  system  CPU  "RUN"  status  is  established,  execute  a 
REAL to VIRTUAL  mode  switching  request  (M2047  ON) to enable 
operation. 

Deceleration to stop  based  on 
smoothing  time  constant. 

0 After  a  stop  occurs,  execute  a  START to resume  operation. 
For  synchronous  encoder  axes,  switch to the REAL  mode,  then  back 
to the  VIRTUAL  mode to resume  inputs. 

Deceleration to stop based on 
smoothing  time  constant. 

0 After  a  stop  occurs,  execute  a  START to resume  operation 

Servo  switches  OFF  after  im- 
mediate  stop. 

X Operation  cannot  be  resumed  due to a  synchronization  discrepancy 
between  the  virtual  axis  and  output  module  which  occurs at the stop. 
After  canceling the emergency  stop,  re-align the output  module in the 
REAL  mode,  switch  the  synchronization  discrepancy  warning 
(M2046) OFF, then  switch  back to the VIRTUAL  mode to resume 
operation. 

Relevant 
output  mod- 
ule (Servo 
error, servo 
error  code 
set) 

X After  executing  a  servo  error  reset in the REAL  mode,  re-align  the 

then switch  back to the VIRTUAL  mode to resume  operation. 
axes,  switch  the  synchronization  discrepancy  warning  (M2046) OFF, 

Servo error at  ADU axis: 
An  immediate  stop  occurs  at 
all ADU axes or MR-[ 1-6 
axes, end a servo OFF status 
is  established. 

' /  

i - -  

Servo error at MR-[ 1-B axis: 
An immediate s t w  occurs 

~ ~~ 

only  at the axis  where the er- 
ror  occurred, and a servo 
OFF  status is established.  All 
other  axes  are  synchronized 
with  the  virtual axis and  are 
then  stopped. 

X After the stop,  reset  the  servo  system CPU in the REAL  mode to 
resume  operation. 
Operation  cannot  be  resumed due to a  synchronization  discrepancy 
between  the  virtual axis and output module  which  occurs at the stop. 
After  resetting  the  servo  system  CPU,  re-align the output  module, 
then  switch to the VIRTUAL mode to resume  operation. 

Deceleration to stop  based  on 

Servo  switches  OFF  after  im- 
smoothing time constant. 

mediate  stop. 
M9073 
(PCPU 
WDT  error) 
ON 

X 

Servo  switches OFF after  im- 
mediate  stop. 

X Operation  cannot be resumed due to a  synchronization  discrepancy 
between  the  virtual  axis  and  output  module  which  occurs at the  stop. 
After  resetting the servo  system  CPU, re-align the output  module, 
then switch to the VIRTUAL  mode to resume  operation. 
Operation  cannot be resumed due to a  synchronization  discrepancy 
between  the  virtual  axis  and  output  module  which  occurs at the  stop. 
After  resetting the servo  system  CPU,  re-align the output  module, 
then  switch to the WRTUAL  mode to resume  operation. 

X Servo  switches OFF after  im- 
mediate  stop. 

0 Eliminate  the errw cause to enable a START. 

Return to the  REAL  mode,  re-align the axes, then switch to the 
VIRTUAL  mode to resume  operation. 

Deceleration to stop  based  on 

Deceleration to stop  based  on 
smoothing  time  constant. 

smoothing  time  constant. 

Relevant 
error set 
Relevant 
error set 

X 

1 
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I O .  ERROR COWS STORED AT 'WE . .  P w  , .  

I O .  ERROR  CODES  STORED AT THE  PCPU 

Errors  detected  at  the  PCPU  include  servo  program setting errors,  positioning  errors, 
and  control  mode  switching  errors. 

(1)  Servo  program  setting  errors 

Servo  program  setting  errors  consist of errors in the positioning data  designated 
at  the  servo  program. A check  occurs  for  these  errors  each  time  a  servo  program 
is started.  When  positioning  data is designated  indirectly, an error will occur  if  the 
designated  data  violates  the  prescribed  range. 

When  an  error  is  activated,  the  following  occur: 

The  servo  program  setting  error flag (M9079)  switches ON. 

The  program No. where  the  error  occurred  is  recorded m the  error  program No. 
register  (D9189). 

The  error  code is recorded in the  error  information  storage  register  (D9190). 

(2) Positioning  errors 

(a)  Positioning  errors  occur  at  positioning START,  or during  the positioning opera- 
tion.  There  are  three  types  of  positioning  error:  minor  errors,  major  errors, 
and  servo  errors. 

1) Minor  errors . . . . These  errors  are  caused  by  the  sequence  program  or 
servo  program.  The  error  code  range  for  these errors 
is 1 - 999  for  drive  modules,  and 4000 - 9990 for output 
modules.  The  cause  of  these  errors  can  be  eliminated 
by  correcting  the  sequence  program or servo  program 
in accordance  with  the  error  code. 

2)  Major  errors , , . . These  errors  are  caused by external  input  signals  or 
by  control  commands  from  the  SCPU.  The  error  code 
range  for  these  errors is lo00 - 1999  for  drive  mod- 
ules,  and  1 oo00 - 11 990for output modules.  Eliminate 
the  cause of these  errors in accordance  with  the  error 
code. 

3) Servo  errors . . , , These  are  errors  detected by the  servo  amplifier  or 
servo  power  supply  module.  The  error  code  range for 
these  errors  is 2000 - 2999.  Eliminate  the  cause  of 
these  errors in accordance  with  the  error  code. 

E A  a-  nor occumnx Point Appllcable Modules 
Drhrr Moduk Output Module 

Setting data 
5Ooo - 5990 100-199 At START 
4000-4990 1 - 9 9  

6OOO - 6990 200 - 299 Durina omration Minor e m  - 
I L I I I .  

-K-contrdchange - 300-399 
At START loooo- 10990 lo00 - 1099 

W r e m r  During operetion 11OOo-  11990 1100 - 1199 

System 
- - 
- 15000- 16996 . -. . . - - - - 

Servo ampllfier 

Servo power supply module 

2ooo - 2799 
(2100 - 2499 are warnings) 

2800 - 2999 
(2900 - are  warnings) 

Servo error - 

i 
L 4 

4 

. 
i 

J i 

I 
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(b) When  an  error  occurs,  the  error  detection  signal  for  the axis in question will 
switch ON, and  the  corresponding  error  code  will be recorded in the  minor er- 
ror  code,  major  error  code,  or  servo  error  code  register. 

1) When A1 71 SCPU is used 

I 

I- 

t 
/ 

d 

I 

-. 

/ 

I Minor  error  code I D702 I D708 I 0714 I D720 
Maior error code I DM3 1 D709 I D715 I D721 

virtual servo motor 
~ ~~ ~ I 

Synchronous Minor  error  code  D750 
encoder Maior  error  code 0751 

M1360  M1560 

Minor  error  code DBo6 D826 [ 0846 I D m  
Maior  error  code 0807 D827 I 0847 1 D867 

. M1607t20n  M1807t20n 

Output module M1808+20n 
(Reset  is  also 

REAL mode 
Servo error  code  valid  for M1608t20n D868  D848  D828  DB08 

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

E m  Code Fiegisters 

1 2 3 4 5 6 7 8  
Axis R- mag tion Signal AXIS AXIS Axlo AXIS AXIS AXIS Axis 

Error Detec- Error 

Minor error code 
D745 0739 D733 D727  D721 0715 D709 0703 Ma& error code 
D744 0738 D732  D726  D720 D714 D708  D702 

Wrh~al servo  motor X1  n7  Y1 n7 
I .  I I I I I I 

Synchronous  Minor error code [ D750 I D754 I D758 XOEO - XOE2 YOEO - YOE2 encoder t Major error  code I D751 I D755 I D759 t 
Minorerrorcode 

D947  D927  D907  D887  D867  D847 D827 0807 Major errorcode 
D946- D926 D906 DE86 D M  D846 D826  D806 

XOn7 Yon7 

Output module YOnB 
(Reset is 

Servo error code 

errors) 
REAL mode 
alsovalid for XOn8 D948 D928 D908 D888 D868 D848  D828  D808 
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IO. ERROR CODES STORED.AT THE PCPU 

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

I I Minorerrorcode I D6 I D l 6  I D26 I D36 I D46 I D56 I DW I D76 I D86 I D96 IDlO6ID116 I 
Output module 

Dl18 Dl08 D98 D88 D78 D68 D58 048 D38 D28 D l 8  D8 Servoerror code 
Dt17  Dl07 D97 D87 D77  D67  D57 a47 D37 D27 D l7  D7 Major  error  code 

A 

Error Code Registers 
Axis AXIS Axis Axis Axls  Axis Axis Axis Axis Axis Axis Axis 
13 14  15 16 17 18  19 20 21 22 23 24 

I virtual servo motor 

Synchronous 

Output module 

Error code Regia 
Axis I Axis I Axis I Axis I Axis 

Virtual servo motor 
~~ 

Synchronous 
encoder 

Output module 

ers 
Error Detec- Error 
tion Signal Reset Flag ys 1 

Minor  error  code Dl042  Dl052  Dl062  Dl072  Dl082  Dl092  Dl102 Dl112 
Maiorenorcode  Dl043  Dl053  Dl063  Dl073  Dl083  Dl093  Dl103 Dl113 

M4007+20n  M4807+20n 

Minor  error  code I 
Major  error  code 

I M4640+4n I M5440+4n 

I I I I I 
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10. ERROR CODES  STORED  AT THE PCPU 

,! / 

Each  time an error  occurs,  the  previously  stored  error  code  will  be  replaced 
(deleted)  by  the  new  error  code.  However,  a log of  errors  can  be  recorded  for 
reference  purposes  at  a  peripheral  device (IBM PC running  the  SW2SRx- 
GSV22PE  software). 

The  error  detection flag and  error  code  are  saved  until  the  error  reset  signal 
or  the  servo  error  reset  signal is switched ON. 

POINTS I 
(1)  When  a  servo  error  occurs,  there  are  cases  where  the  same  servo  error 

code will be stored  again  even  after  a  servo  error  reset  (M1808+20n/ 
Yn8/M3208+20n: ON) is  executed. 

(2)  When  a  servo  error  occurs,  eliminate  the  error  cause,  then  execute  a  ser- 
vo error  reset. 
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10. ERROR CODES STQRED AT W. PCPU 

(3) REAWIRTUAL mode  switching errors 

A check  for REAUVIRTUAL mode switching errors occurs  when  the R W I R T U -  
AL mode  switching  request  flag (M2043) switches  from OFF to ON, and  from ON 
to OFF. (See  Sections 9.1 and 9.2 for  the  check  content.) If an  error is found,  the 
following  occur: 

REAWIRTUAL mode  switching  will  not  occur,  and  the  present  mode  will  be 
maintained. 

The REALNIRTUAL mode  switching  request flag (M2045) switches ON. 

The  corresponding  error  code will be  stored  in  the REALNIRTUAL mode  switch- 
ing error  information  register (D9195/D9195/D9193 - 09195). 

) The  error  codes  stored  in  the D9195D9195D9193 - D9195 storage  reg- 
isters  which  apply  to axis errors  are  shown  below. 
(a)  When A1 71  SCPU is  used 

b15 ..... b8  b7 ..... bo 

D9195 OH ..... BH, FOH AxisAxisAdsAxis 
4 3 2 1  

Error content All become "0" Error axis  bit 
set  to  "1" 

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

b15 ..... b8 b7 ..... bo 

D9195 OH ..... BH, FOH AxisAdsAdsAxisAxisAxisAdsAds 
8 7 6 5 4 3 2 1  

Error content Error axis  bit  set  to '1" 

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

b15 bo 

D9193 Error content 

set to '1 " 

091% 32 31 30 29 28 27 26 25 24  23 22 21 x )  19 18 17 
Axis Axis Axis Axis Ads Axis Ads Axis Ads Axis Axis M Axis Ads Aas Axis 

t 
c 

7' 

b 

4 

3 

i 
t 
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IO. ERROR  CODES  STORED AT THE PCPU 

10.1 Related  Systems & Error  Processing 

The  following 2 types of related  systems  exist  in  the VIRTUAL  mode. 

(1) System  consisting  of  a  drive  module  and  output  module. 

(2) Multiple  systems  using  the  same  drive  module. 

The  following  occurs  when  an  error is detected  at an  output  module. 

(1) If  an  error  is  detected  at  any  output  module,  a  drive  module 

START will  be  impossible,  and  that  system  will  be  disabled. 

The  auxiliary  input  shaft  operation  for  that  output  module will also be disabled. 

(2) Other  systems  which  use  the  drive  module  which  was  disabled  by  the  output  mod- 
ule  error  will also be  disabled. 

[System 11 

[System 31 

START impossible 

start Error exists 
impossible 

Drive  module C 

(1) If an  error  occurs at any  of the 'a", 'b", 
"c"  system 1 output  modules,  a  drive 
module "A" START will become  impos- 
sible,  and  system 1 will be disabled.  A 
drive  module "A" START at system 2 
will  also  become  impossible. 

(2) If  an  error  occurs  at  system 1 output 
module "c", a  drive  module 'B" START 
will  become  impossible.  A  drive  module 

system 3 as  well. 

A 

lr 

(3) The  system 2 drive  module "C" can be 
started. 

10 - 6  
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IO. ERROR  CODES  STORED AT THE PCPU { 

10.2 Servo  Program Setting Errors 

The  error  codes,  error  descriptions,  and corrective actions  for  servo  program  setting 
errors are  shown  in  Table 10.1 below.  The "n" in  the  asterisked  error  codes  in  Table 10.1 
indicates  the  axis  number (1 - 4/1 - 8/1 - 32). 

Table 10.1 Servo  Program Setting Error List 
- 
Error 
Codes 
stored 

D9190 
at 

Error Name Error  Processing Corrective Action Description 

the  1 - 16 (1 - 64 range  for  A273UHCPU 
The  parameter  block No. setting is outside 

(32-axis specification))  range. 
(1) Address  outside the setting  range  was 

designated  at  absolute  method posi- 
tioning contrd. 

of-units Address  senlng  range 

(2)  At incremental  method  positioning  con- 
trol, the travel value  setting is as fol- 
lows: -21  47483648  (H80000000) 

(1) The commanded  speed  violated the '1 

(2) The commanded  speed  violated the 
to speed limit" range. 

setting  range. 
System- 
of-unb Address M n g  range 

1-800000000 x 1@mmm/min 

degree 1-800000000 x l@degree/min 

pulse 1 - 1OOOOOO PLS/Sec 

The  dwell  time  setting  violated  the 0 to 
5OOO range. 

The M code setting violated the 0 to 255 
range. 
The  torque limit value  violated  the  1 to 500 
range. 

(1)  Address  outside  the  setting  range  was 
designated  at  absolute  method posi- 
tioning  control. 

System- 
of-units Address  senlng range 

(2) In incremental  method  positioning  con- 
trol, the travel value  setting is as fol- 
lows: -2147483648  (H80000000) 

(3) [START  point] = [auxiliary  point], or 
[auxiliary  point] = [END point]. 

Parameter 

ting error 
block NO. set- 

Designate  a  parameter  block 
No. within the 1 - 16 (1 - 64) 
range. 

The default  parameter  block 
No. of  '1" will be adopted  for 
servo program  operation. 

1 

n03t 

Addressbrave1 
value setting 
error (exclud- 

trol) 
ing speed con- 

(1)  START is disabled.  (at  all 
interpolation axes  during 
interpolation contrd.) 

(2) If an error is detected dur- 

trol or constant  speed 
ing speed switching con- 

control,  a  deceleration to 
stop  will  occur. 

START is in effect, an er- 
ror  at any servo program 
will disable all servo prc- 
grams. 

(3) When  a  simultaneous 

(1)  When  "degrees" is desig- 
nated as the system-of- 
units, the address setting 
should  be within a 0 - 
35999999  range. 

(2)  The travel value  setting 
should be designated  with 
a 0  - f2147483647 
range. 

Commanded 
speed  error 

(1) START will  be  disabled if 
a setting of 0 or less is 
designated. 

(2)  When the setting exceeds 
the speed limit, the  speed 
limit  value  will be 
adopted. 

(1) Designatethe comman- 
ded  speed  with the '1 to 
speed limit" range. 

4 

Dwell time set- 
ting error 

~ 

The default value of "0" will be 
adopted. 

The default value of "0" will be 
adopted. 

The torque limit for the desig- 
nated  parameter  Mock will be 
adopted. 

Designate the dwell time set- 
ting within  the 0 to 5OOO 
ranae. 

5 

6 M code setting 
error 

Designate the M code  setting 
within the 0 to 255  range. 
Designate  a  torque  limit  value 
within  the  1 to 500 range. 

Torque limit 
setting error 

Aux i l iq  point 
setting  error 
(at  auxiliary 
point designa- 
t i n  at circular 
interpolation) 

7 

n08* 

START is disabled. (1)  When  "degrees" is desig- 
nated as the system-of- 
units, the address  setting 
should  be  within  a 
0-35999999 range. 

(2) The travel value  setting 
should  be  designeted 
within the range 0 to 
f 2147483647. 

(3) Set as follows:  [START 
point] * [auxiliary  point] 
# [END point]. 
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10. ERROR  CODES  STORED AT TH€ PCPU 

Table 10.1 Sew0 Program Setting Error List (Continued) 

Error 
Codes 
Stored 

at 
D9190 

Error Name Descrlptlon Error  Processlng Comt lve  Action 

(4) The auxiliary  point is located  on  the 
straight  line  which  connects  the 
START  and  END points. 

START is  disabled. (4)  Designate  an  auxiliary 
point  value  which is not 
located  on  the  straight 
line  connecting the 
START  and END  points. 

(1) When  "degrees" is desig- 
nated  as  the  system-of- 
units,  the  address  setting 
should be within  the 
range 0 to  35999999. 

(2)  The  travel  value  setting 
should  be  designated 
within the range 0 to 
f 21  47483647. 

(3) Set  as follows: [START 
point] z [END  point]. 

Auxiliary  point 
setting  error 
(at  auxiliary 
point  designa- 
tion at circular 
interpolation) 
Radius  setting 
error  (radius 
setting for cir- 
cular  interpola- 
tion) 

Center  point 
setting  error 
(center  point 
setting  for cir- 
cular mterpola- 
tion) 

n08' 

n09' 

nl0' 

- 
11 

- 
12 

13 

(1) Address  outside  the  setting  range  was 
designated  in  absolute  method  posi- 
tioning  control. 

START  Is disabled. 

(2)  In  incremental  method  positioning  con- 
trol,  the  travel  value  setting  is  as  fol- 
lows:  -2147483648 (H80000000) 

(4)  The  distance  between  the  START  and 
END  points  is  larger  than  the  diameter. 

(4)  Set so that  the  relation- 
ship  between  the START 
point  to  END  point  dis- 
tance (L) and  the  radius 
(R) is as  follows: 

(1) Address  outside  the  setting  range  was 
designated  in  absolute  method  posi- 
tioning  control. 

START is  disabled. (1)  When  "degrees" is desig- 
nated as the  system-of- 
units,  the  address  setting 
should be within  the 
range 0 to  35999999. 

(2)  At  incremental  method  positioning  con- 
trol,  the  travel  value  setting is as fol- 
lows:  -2147483648 (H80000000) 

(2)  The  travel  value  setting 
should be designated 
within  the  range 0 to 
f2147483647. 

Interpolation 
control 
systemof- 
Jnlts error 

The interpolation  systern-of-units  was  oth- 
er  than 0 - 3. 

h e  default  value of "3" is 
adopted. 

Designate  a 0 - 3 interpolation 
systemof-units setting. 

Speed llmit 
setting error 

The speed  limit  setting  violates  the  setting 
range. 

rhe default  value  of "2OOOOO 
wlseh' is adopted. 

Designate  a  speed  limit  value 
within the setting  range. I 

4cceleration 
llme setting  er- 
'0 r 

The  acceleration  time  Is "0")". The default value of '1 OOO" is 
adopted. 

Designate  an  acceleration I 
time within the  range 1 to 
65535. I 

The  deceleration time Is "0". Deceleration 
h e  setting er- 
'or 
b p i d  stop  de- 
aleration time 
letting error 
rorque  limit 
setting error 

14 within the range  1  to  65535. 

Designate  a  rapid  stop  decel- 
eration  time  setting  within  the 
range 1  to  65535. 

The  rapid  stop  deceleration  time  is "0". 
15 

16 - me default  value of "300%" is 
IdODted. 

The  torque  limit  value  violates  the  range  1 
to 500. 

Designate  a toque limit  set- 
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i 10. ERROR  CODES  STORED AT THE PCPU 

Table 10.1 Servo Program Setting Error Ust (Continued) 

codes 
Error 

Stored 
at 

D9190 

17 

18 

19 

20 

21 

22 

23 

24 

900 

901 

902 

903 

904 

905 

906 

Error Processing Corrective Action 

The  default  value of '1 OOPLS" Designate the 'allowable  error 
is adopted.  range for arcular  interpda- 

tion" setting within the pra 
scribed setting range. 

A "number of repeats" setting Designate the 'number of re- 
of '1" is adopted. peats" setting within the range 

START is disabled. (1) Create the servo  program 

1 to 32767. 

No.  designated  by the 
START  command. 

The  'allowable error range for circular in- 
terpolation'  setting  violates the prescribed 
setting range. 

I 2.2% I Awress Wing range 

'Allowable er- 
ror range for 
circular inter- 
polation' set- 
ting error 

x lo-' 

The  "number of repeats" setting violates 
the  prescribed setting range 1 to 32767. 

"Number of re- 
peats" setting 
error 
START 
instruction set- 
ting error 

(1) The servo program  designated  by the 
START instruction does  not exist. 

(2)  Delete the servo program 
which  contains a START 
command. 

(2) A START instruction exists in the des- 
ignated  servo  program. 

(3)  Duplicate  START  axes exist in the 
designated servo program. 

(3) Designate the START I axes  without  duplications. 
Point setting 
error 

During  constant  speed  control, there is no 
point  designation in the instruction. 

START is disabled. 
the CPSTART and CPEND 
Designate a point between 

instructions. 
Designate one of the inter- 
polation axes as the refer- 
ence axis. 
Designate an Scurve ratio 
within the 0 - 100% range. 

Designate a speed switching 
1 point between the VSTART 
and  VEND  instructions, or be- 
tween the FOR  and  NEXT 

1 instructions. 

Reference axis 
speed setting 
mor 

START is disabled. During a reference axis speed designation 
in linear  interpolation, a non-interpolation 
axis was  designated as thereference  axis. 
When designating the Scurve accelera- 
tion/deceleration speed, the S-curve ratio 
violated the 0 - 100% ranae. 

S-curve ratio 
setting error 

An Scurve ratio of '1 00%" is 
dapted. 

VSTART set- 
ting error 

No speed switching  points  were desig- 
nated between the VSTART and VEND 
instructions, or between the FOR and 
NEXT instructions. (Applies  only  at 
A273UHCPU 8/32-axis specification) 

START is disabled. 

Cancel function start program  number is 
not in the range 0 to 4095. 

START is disabled. Set the cancel function start 

0 to 4 0 9 5 ,  and start again. 
program  number in the r q e  

cancel func- 
tion start pro- 
gram  number 
error 
START 
instrudion set- 
ting error 

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

START is disabled. Designate the conect servo 
program. 

The axis No.  designated  by the SVST/ 
DSFRP  instruction is different from that 
des ia ted  by  servo  program. 
The instruction code  at  the  designated ser- 
vo program  cannot be decoded  due to an 
instruction code  error. 

START is disabled.  Designate the correct axis 
No. 

START is disabled.  Read out the servo program, 
check it, and make the news- 
s q  mections. 

START 
instruction set- 
ting error 
Servo program 
instruction 
code error 

START is disabled.  Check the program's mode 
allocation. I A VIRTUAL  mode  program  was started 

when in the REAL  mode. 

START is disabled.  Check the ptogram's mode 
allocation. I A REAL mode  program was started when 

in the VIRTUAL  mode. 

START  error START is disabled.  Correct the servo  program. 

No. at the system settings. 

An instruction that  cannot be executed in 
the  VIRTUAL  mode  (VPF,  VPR,  VPSTART, 
ZERO) was designated. 
An axis listed as "not used' was  desig- 
nated  while in  the VIRTUAL mode. 

START mor 
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\ IO. ERROR CODES STORED AT THE PCPU 

Table 10.1 Servo Program Setting Error List (Continued) 

codes 
Error 

Stored 

D9190 
at 

Description Error Name Error Processing 

START  error START  is  disabled. A  START  occuned  while  switching from 
907 the  REAL  to  VIRTUAL mode. 

I 908 I STARTerror I I A START  occurred  while  switching from 
the VIRTUAL to REAL  mode. 

Corrective  Action 

Use the M2034 (REAL/ 
VIRTUAL mode switching  re- 
quest) and M2044 (REAL/ 
VIRTUAL  mode  status)  sig- 
nals to  create a START  inter- 
lock condition. 

--. 
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10. ERROR CODES STORED AT TytE.PCW 

10.3 Drive  Module  Errors 1 
t 

Table 10.2 Drive  Module  Error List (1 00 - 1199) 

T T 
R e n g  Cormcth Action 

set the system 
CPU to RUN. 
Switch the PC READY 
(M2000) sigrd ON. 
Set an  interlock andition 

The PC READY (MXXK) 
or PCPU READY 
(M9074) signal is OFF. 

The relevant axis' 
at the program to prevent 
a START from being des- 
ignated at  an axis which 
is In  motion. 
( F g n a t e  the relwant 
ax~s and a 'START ac- 
cept OFF' in the START 
conditions.) 

0 

- 
0 

L I 
The relevant aus' stop 
wmmand 
(M14D0+20nNlnO/ 
M4800+20n\ is ON. 

Switch the stop  commend 
(M1400+20nNlnO/ 
M4800+20n) OFF, then I 

I execute a START. I 

0 I ~M1401+20nNlnll I Switch the stop winmand * The relevant aus' rapid 
stop command 

M4801+2Cm) is ON. 
(M1401+20nNInl/ 

* On starting, the feed 

the Stroke  lhmit range. 
present value is outside stroke  limit  range using 

l o g  operation. 
* Move Inside  the  stroke 

* Execute positioning be& 
to wthin the  stroke  limit 
range. 

0 

- 
0 

Postioning ndates the 
stroke  limlt range. 

START is 
jisalled. I Correa the  address  at the I 

saw program. 
At the auxJlw point des- 
lgnation for circular inter- 
polation, an address was 
designated which will not 
produce a circle. 

point, auxiliary point, and 
(ProMem with START 

END point addre-.) 
At the radius designation 
fw circular interpolation, 
an address was desig- 

dum a circle. 
nated which wll not  pro- 

point. radius, and END 
(Problem with START 

point addresses.) 
At the center pant deslg- 
nation for circular inter- 
polatlon. an address was 
designated which will not 
produce a circle. 

polnt, center point. and 
(Problem with START 

END pant addresses.) - During circular Interpola- 
tlon. the difference be- 
tween the END polnt ad- 
dress and the Ideal END 
point exceeds the 'allow- 
able  error range for circu- 
lar interpolation". 

S D e e d  1s '0" 
- The designat& JOG 

C 

- 

0 0 

0 

0 

0 

0 

0 

- 

0 

- The deslgnated JOG 

speed Ilmlt. 
speed exceeds the JOG 

I 

4 forward Designate the  setting w r -  
START will redly. 
x f u r  at the 

At a JOG simultaneous 

verse sming are desig- 
START, a forward and re- 

nated for the same axis. 'elwant 
txis onlv. I I 

~~ 

At the reference axis des- 
ignation for linear inter- 
polatlon, the reference 
ax~s travel value is '0". 
The position command 
device No. at position fol- 
low-up control is an odd 
NO. 

where the travel value is 
'Vas the reference axis. 

START IS 

ber as the position m- 
mand dew- No. 

Durlng interpolatlon operahons, this error code IS stored at all relevant interpolation axis storage areas 
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IO. ERROR CODES  STORED AT THE PCPU 

Table 10.2 Drive Module Error List  (100 - 1199)  (Continued) 

T Vlrturl Servo Axis Control R e m  

Error  Causa Pr-lng cOmct1ve Action COW 
Itant JOG 
;p..d 

0 0  

0 0  

0 0  

0 0  

0 3  

0 

0 

0 

In the  VIRTUAL  mode,  a 
START was deslaneted at 

- After  correcting the error 
cause in the REAL mode, 
switch back to Me 
VIRTUAL mode and start 
operation. 

w& disabied ) 
A START  was deslgnated 
durlng  a  deceleratlon to 
stop wh~ch was  occurring 

servo  OFF (M2042 OFF) 
In response to an  all-axes 

A START  was deslgnated 
during  a  deceleratlon to 
stop  which  was  occurring 

ror at the output module. 
in  response to a servo er- 

After m e d i n g  the  error 
cause in the REAL mode, 
switch back to the 
VIRTUAL mode and  start 
operation. 

START is 
disabled. 

After all axes have 
stopped, switch the prc- 
grammable omtrdler 

ON. 
READY (MXWX)) signal 

The PC READY (M2000) 
slgnal  was  switched  OFF 
durlng  a START  which 

tlOn to stop 
Decelera- 0 

0 

was occurrlng In re- 
smnse to a  START r e  

After all axes have stopped. switch the PC 
READY (M2000) signal 
ON. (PCREADY 

witching during  a  decel- 
(M2000) OFF - ON 

eralion to stop is ig- 
nofed I 

a&  durmo a  decelera- 
t l in to stop-whtch  was oc- 
curring In response to the 
PC READY (M2000) slg- 
nal  belng  smtched OFF. 

Ignored 

The f e e d  present  value 
vlolated  the  stroke llmlt 
range  during  operatlon. 
In clrcuiar  interpolallon 
operations,  the  error code 
mll be stored only at the 
a m  where  the  stroke Itm- 
It range  was violated.  In 

tlons, the  error  code will 
linear  tnterpolatlon  opera- 

te stored at all  interpola- 
tlon axes. 

Correa the stroke  llmit 
range or the travd value 
setting to e n w e  that 
p t i m i n g  mntrol re- 
m a m  within the stroke 
llmit  range. 0 

During arwlar interpola- 
tlon or manual  pulse  gen- 
erator  simultaneous  op- 
eration,  the feed present 
value of another  axis vio- 
lated  the  stroke limit 
range.  (For  other axls er- 
ror  detectlon.) 
When  the  final  posltlonmg 
address  was  Identified 
durlng  a  posltloning op- 
eration,  an  overrun oc- 
curred  due to a  decelera- 
tion  dlstance  which was 
Insufficient  for  the  output 
S E W  

Decelera- 
tion to stop 

0 

:1) Designate a speed 
which will nd cause an 
m n .  

vhich will not cause an 
overrun. 

:2)  Designate  a trawl value 

p Execute manual pulse 
generator operation  after 
the axis motion has 
stopped. 

* The  manual pulse gener- 
ator  status  was switched 
to "enablddurmg axis 

generator  operation  was 
mollon.  and  manual  pulse 

attempted 

The  address  of  the spe%d 
switching  point ex- 
the  END  point  address. 

* An address was deslg- 
naled  whlch causas o p  

Ing  durlng speed swtch- 
posite  direclion  position- 

mg  control. 

Menuel 
pulse gen- 
wator  in- 
puts are ig- 
lored untll 
9 stop oc- 
xlrs 

t Designate the speed 

where between the pre- 
switching  point some 

wous speed switching 
point  address  and  the 
END  point  address. Rapld  stop 

m r s .  

I Correa the sequence 
program. 

- The  same servo program 
operatlon  was  designated 
agaln. 

* During pOSltion follow-up 
control mth 'degrees' set 
as  the  system-of-unlts, 
the  commanded  address 
vlolated  the 0 to 
35999999 ranoe. 

When  the m t r d  system- 
of-units is 'degrees", des- 
lgnate  an adciess within 
the 0-35999999 range hcelere- 

Set  the  address In the 
stroke  limit  range. 

The  address  deslgnated 
for  position  follow.up con- 
trol IS outside the  stroke 
hmlt range 
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10. ERROR  CODES  STORED AT.TH€ PCPU 

Table 10.2 Drive Module Error List (100 - 1199) (Continued) 

T 

10- 13 

AspeedchanPWat-  
t e m p e d  during decslera- 
tim which was ormrring 
in r%sponse to the Joo 
S T M  signal 
(M1402+20nlYln2/ 
M4802+20n, M14a3c20nl 
Y n 3 W t 2 0 n )  being 
switched OFF. 
i lwspeedfdiowinga 
speed change vldated 
the '0 to speed l i d  val- 
ue' r a n g e .  
A present value change 
which vidated the ran 
O t O ~ ( X l 3  
d e g r e e s )  was designated 
at a ' s  arjs. 

A171S€NC/A273M OT 
en& hardware faun 

Discontinuity  in encoder 
cable 
LOW witage at 
Al71SENC/A273EXbat- 
tw. 
wedbanwet No battery M discon- 

A171SENCIA273M. 



IO. ERROR CODES  STORED AT THE  PCPU 

10.4 Servo Errors 

The  servo  errors  consist  of servo amplifier errors  and  servo  power  supply  module  errors 
(A273UHCPU  (8-/32-specification)  only). 

[For  A273UHCPU (32-specification)] 

When  the  A273UHCPU  (32-specification)  is  used,  the  error  processing  when  a  servo 
error is detected  can  be  set  independently  for  each  system.  (Settings  are  valid  only  for 
a  servo  error  detected  by  the  ADU.) 

The  error  processing  and  the  system  are  set  in  the  peripheral  device  system  settings. 

- 
1 

2 

- 

Setting 

Each  system  axes off 
(default) 

Only  error  axis off 

Control 
If a servo error ccwrs in any ADU  axis, the servos are turned 
OFF  for all axes  in the system. 
(Identical to all servo  axes  OFF control.) 

servo  error  occurred.  Other  axes  are  unaffected. 
e The  servo is turned  OFF  for  only the ADU  axis  where  the 

However: 
(1) If units  control  2  axes,  servos  for both axes  turn  OFF 

(2)  All  axes  in  the  system  turn  OFF  if  any of the following 
when a servo  error  occurs  for  one  axis. 

servo  errors  occurs: 
Overcurrent  (2032) 
Low voltage (281 0) 
Over-regeneration  (2830) 
Overvoltage  (2833) 
Overheated  amplifier  power  supply  (2847) 

(1) Servo  amplifier  errors  (2000 - 2799) 

Servo  amplifier errors (error  codes  2000 - 2799)  are  detected  by  the  servo  amplifi- 
er. 

Servo  amplifier errors include ADU errors  (for  A273UHCPU  8/32-axis  specification 
only),  and MR-[ 1-B errors.  ADU  type  servo  amplifiers  are  abbreviated  as@,  and 
MR-[ 1-B type  servo  amplifiers  are  abbreviated  as @. When  a  servo  amplifier 
error  occurs,  the  servo  error  detection  signal (M1608+20n/Xn8/M2408+20n) 
switches ON. After  eliminating  the  error  cause,  switch  the  servo  error  reset  signal 
(M1808+20n/Yn8/M3208+20n) ON to  execute  a  servo  error reset, then  re-start  the 
operation.  (However,  as  error  codes 21 00 - 2499  are  only  warnings,  the  servo  error 
detection  signal  will  not  switch ON.) 

Note:  (1)  Even  after  the  protective  circuit  operation  is  completed, the regenerative  error  protection 
(error code 2030)  and  overload  protection  1 & 2  (error  codes 2050 & 2051) functioos save 
the status of the interrupted  operation at the servo amplifier.  The  memory  content  will  be 
cleared  by an  external  power  OFF,  but  not  by  the  RESET  signal. 

(2)  Error  codes 2030,2050, and  2051  are reset by  an external  power OFF. As repeated  ex- 
ternal power OFFs  can  cause  failure  of  devices  due to overheating, be sure to eliminate 
the error cause before  restarting  operation. 
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I( IO. ERROR  CODES  STORED AT THE PCPU 
, -  

Servo  errors  are  described  in  Table 10.3 below. I' 
!. 

A CAUTION 

A When  motion  controller  or  servo  amplifier  self-diagnosis  errors  occur,  check  the  error  content  and re- 
store  operation in accordance  with  the  instructions  in  this  manual. 

Table 10.3 Servo  Amplifier Error List (2OOO - 2799) 

r Error 
=ode 

,mpli- 
fier 
WPe 

Error Cause 
Error Check Timing Corrective Action Processing 

Name Description 
The  servo  power  supply  mod- 
ule  P-N  is  not  wired to the 

Power  supply  voltage  is 
1 GOVAC  or less. 

ADU  P-N. 

Check  the  wiring. 

@ P-N  not  wired 

Use  a  voltmeter to mea- 
sure the input  voltage 
(R,S,T). 
Use an oscilloscope  to 
determine  if  a  momentary 
power  interruption  oc- 
curred. 
Provide  an  adequate 
power  supply  capacity. 

l__ll_ - 
Constant  check 201 0 Momentary  power  interruption 

lasting 15 msec  or  longer  oc- 
curred. 

Voltage  drop  at  START, etc., 
due to insufficient  power  sup- 
ply  capacity. 
Error at ADU SRAM. 

Insufficient 
voltage 69 

Replace  the  ADU. Internal 
memory  error 

Checked  at  power 

Checked  at  power 
ON 
Check  at leading 
edge of PC READY 
(M2000)  signal. 
Checked  at  servo 

Checked at servo 
error  reset 

system  CPU  power 
ON 

ON 
Error  at  servo amplifier  SRAM. 
Check  sum  error  at  servo  am- 
plifier  EPROM. 

I Replace  the  servo  ampli- 
fier. 

201 2 Memory  error 
1 

Immediate 
stop 

1 Replace the servo  ampli- 
fier. 
Reset the servo  system 
CPU, then re-check. 
Replace the ADU. 
Replace the servo  ampli- 
fier. 

tern  CPU. 
Replace  the  servo  sys- 

CPU, then re-check. 
Reset  the  servo  system 

Replace  the  ADU. 

201 3 - 

201 4 

Clock  error Error at servo  amplifier  clock. 

Servo  control  system  error 

Constant  check e ADU  failure. 
Servo  amplifier  hardware  fault 

* Servo  system  CPU  hardware 
fault 

Error  at  ADU's  2-port  memory. 

Watchdog 

2-port 
memory  error 

Checked  at Servo 
amplifier  power  ON. 
Checked at servo 
error  reset. 
Checked  at  Servo 
amplifier  power  ON. 
Checked  at  leading 
edge of PC  READY 
(M2000)  signal. 

9 Checked  at  servo 

Checked at servo 
error  reset. 

system  CPU  power 
ON. 

Error  at  servo  amplifier  EE- 
PROM. 

' Replace  the  servo  ampli- 
fier. 

201 5 

Memory  error 
2 
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IO. ERROR  CODES  STORED AT THE  PCPU 

Table 10.3 Servo Amplifier Error List (2000 - 2799) (Continued) - 
Error 
code 
- 

201 6 

T T Error Cause 
Error Check liming Procesdng corrective Adon 

Description Name 
Abnormal  communication  with 
encoder  when  initializing  is 
executed. 

(ABS/INC) is different  from 
that  designated at the system 
settings. 

Connected  encoder type 

Checked  at  servo 

Checked at servo 
amplifier  power ON. 

error  reset. 

Reset the servo system 
CPU,  then  re-check. 
Replace the servo motor 
(encoder). 
Checkfcorrect the sys- 
tem  settings. 

Check  for  disconnected 
position  sensor  cable. 
Replace  the servo motor. 
Replace  the  position  sen- 
sor  cable. 

Abnormal  communication  with 
encoder. 

Checked at servo 
amplifier  power  ON. 
Checked  at  leading 
edge  of PC READY 
(M2000) signal. 
Checked  at  servo 

Checked  at  servo 
error  reset. 

system  CPU  power 
ON. 

Position  sen- 
sor  error 1 

Error  at  ADU’s 4/0 converter. Checked  at  servo 

Checked at servo 
amplifier  power  ON. 

error  reset. 

Reset  the  servo  system 

Replace the ADU. 

Replace  the servo ampli- 

CPU,  then  re-check. 

fier. 
Error  at  servo  amplifier  PCB 
element. 

Checked  at  servo 
amplifier  power  ON. 
Checked at leading 
edge  of PC READY 
(M2000)  signal. 
Checked  at servo 

Checked  at servo 
error  reset. 

system CPU power 
ON. 

201 7 

- 

201 9 

- 

2020 

PCB error 

Immediate 
stop 

Check  sum  error at servo  am- 
plifier’s  flash ROM. 

Checked  at  servo 
amplifier  power  ON. 
Checked  at  leading 
edge  of  PC  READY 
(M2000)  signal. 
Checked  at  servo 

Checked  at  servo 
error  reset. 

system CPU power 
ON. 

Replace the servo  ampli- 
fier. 

Memory  error 
3 

Abnormal  communication  with 
encoder  occurred  during  op- 
eration. 

Check  the  encoder  and 

Replace  the servo motor 
ADU connection. 

fencoder). 
Position  sen- 
sor  error 2 Abnormal  communication  with 

encoder. 
Check  for  disconnected 
position  sensor  cable. 
Replace  the servo motor. 
Replace  the  position  sen- 
sor  cable. 

69 
Constant  check 

Check with a  multimeter 
between  terminal  U,V,W 
phases  and  grounds. 

* Check  with  a  multimeter 
and  megger  between  ter- 
minal  U,V,W  phases  and 
cores. 

Servo  amplifier’s  U,V,W  are 
grounded. 

Output  side 
is  grounded 2024 

- 
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10. ERROR CODES  STORED AT THE PCPU - 
1 

Table 10.3 Servo AmpUrier Error Lkt  (2ooo - 2799) (Continued) 

r I r r o r  
M e  - 

2025 

- 
2026 

Error Caw 
Processing Error Check Timing 

Description 
1 A voitage level of 2.5 f 0.2V 
or less occurred  at the abso- 
lute type  encoder's internal su- 
per  capacitor. 
Rotation of 500 rpm  or  higher 
occurred at the absolute type 
encoder  during a power inter- 
ruption. 

Name 
~~ ~~~~ 

Check OCCU~S at 
servo amplifier  ON. 
Check  occurs at 
servo mor reset. 

Replace the battery (MR- 

Check the encoder and 
JBAT-0). 

ADU connection. W u t e  
mit ion lost 

A low  voltage  condition oc- 
curred  at  the  absolute position 
sensor's  internal  super capaci- 
tor. 

Checked  at  servo 
amplifier  power ON. 
Checked at leading 
edge  of  PC READY 
(M2000) signal. 
Checked at servo 

Checked at servo 
error reset. 

system  CPU powec 
ON. 

Switch the power ON  for 
2 - 3 minutes to charge 
the super c a p a c i t o r ,  then 
switch the power OFF 
and  back  ON  again,  and 
execute a home  position 
retum. 

*~Afier switching the servo 
amplifier  power  OFF, 
measure the battery  volt- 
age. 

3attery error Low  battery voltage 

Replace the servo ampli- 
fier battery. 

Battery  cable or battery  failure. 
(Another  home position return 
is required  after  canceling the 
error.) 

rnmediate 
stop Checked at servo 

Checked at servo 
amplifier  power ON. 

error  reset. 

Check/correct the sys- 
tem settings. Unit mis- 

match 

A mismatch exists between 
the  servo  parameter (system 
settings) setting and the servo 
amplifier  being  used. 

generating  power transistor is 
occurring too frequently. (Re- 
generative  resistor  could  over- 
heat.) 

ON/OFF  switching of the re- Check the servo motor's 
regenerating level (%), 
and decrease the number 
of accelerations/decel- 
erations, or reduce the 
feed speed  accordingly. 

mfleducetheloed. 
Increase the motor ca- 
pacity. 
Check the servo parame- 
ter settings Cregenera- 
tive resistor", and "motor 
type" items in the system 
settings). 
Connect the regenerative 
resistor  correctly. 

Incorrect servo parameter 
(system  settings) setting. Excessive re- 

generation 2030 

- 

Constant  check 

Regenerative  resistor  wiring 

Regenerative  resistor failure. 
error. 

Replace the regenerative 
resistor. 
Replace the servo ampli- 
fier. 

Regenerating power transistor 
was shorted  and  damaged. 

10- 17 
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10. ERROR  CODES  STORED AT THE PCPU 

2031 

- 

r 
TsMe 10.3 Servo Amplifier Error List (2000 - 2799) (Continued) 

Name 

Excessive 
s p e e d  

Commanded s p e d  is too fast. 

Overshooting  occurred  during 
acceleration. I 
Encoder  failure. 

rect  wiring. 

speed  by 115% or more. 

e Encoder  cable  failure,  or  incor- 

* Motor rpm exceeded the rated 

Error Cause 
Error Check Timing Processing 

Description 

celeration/deceleration be- 
cause the time constant  value 
was too low. 

servo system instability. 

1 Position  sensor m r .  

Immediate 
stop 

Corrective Action 

Check/correct  the  com- 
manded  speed. 
Check/correct  the  servo 
parameter  setting. 
Replace the encoder. 
Check  the  encoder  and 

ADU connection. 
Check  the  ”motor  rpm” 
servo  parameter  setting. 
Check  the  “number  of 
pulses  per revdution” 
and  ”travel  value  per  rev- 
olution”  fixed  parameter 
settings to see if  they 
conform to the  machine 
specifications. 
If  overshooting  occurs  at 
acceleration/deceleration, 
check  the  “acceleration 
time”  and  ‘deceleration 
time”  fixed  parameter  set. 
tings. 

adjust  the  “position  loop 
gainlposition  control  gain 
1 & 2” and the “speed 
loop  gain/speed  control 
gain 1 & 2” servo  param- 
eter  settings,  and in- 
crease the speed  integrai 
compensation. 
Check  for  a  disconnected 
position  sensor  cable. 
Replace the servo motor. 

If  overshooting  occurs, 
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IO. ERROR  CODES  STORED AT THE PCPU. I 

Table 10.3 Servo Amplifier Error List (2000 - 2799) (Continued) 

r r Error 
hde 

Error Cause 
Processing Corrective Action 

e Check/correct  the sys- 
tem  settings. 

Check  the  servomotor 
cable. 

Correct the servomotor 

Replace  the  ADU. 
wiring. 

Replace  the  servomotor. 

Check/correct  the  servo 
parameter  settings. 
Check the servo  amplifier 
output's  U,V,W  terminals 
for  mutual  shorting. 
Check for grounding  at 
the  servo  amplifier  U,V,W 
terminals, and at  the 
ground.  Check  for 
grounding at the  servo- 
motor  U,V,W  terminals. If 
grounded,  replace the 
servo  amplifier  and  ser- 
vomotor. 
Correct the wiring. 

Replace the servo  ampli- 

Replace the servomotor. 

Replace the encoder 

Check  the  "connected 

fier. 

cable. 

motor"  item in the  system 
settings. 
Check  the  "gain"  servo 
parameter  setting,  and 
adjust  it. 
Check  for  relays,  valves, 
etc.,  which  may be oper- 
ating  nearby. 

Error Check Timing 

1 Checked at servo 

1 Checked a! servo 
amplifier  power  ON. 

error r e s e t .  

~~ ~ ~ 

Description 
A  servo  motor  different  from 
that  specified  by  the  setting 
has  been  connected. 

Name 

The  ADU  output's U,V,W 
phases  have  mutually  shorted 
or  grounded. 

phase  wiring. 

ule. 

Incorrect  ADU  output U,V,W 

* Damaged  ADU  transistor  mod- 

* ADU failure. 
Servomotor  and  encoder  cou- 
pling  failure. 
Servomotor  oscillation  oc- 
curred. 

U,V,W  phases  have  mutually 
shorted. 
The  servo  amplifier  output's U, 
V,  W phases  have  been 
grounded. 

The servo  amplifier  output's 

Immediate 
stop 2032 

- 

Overcurrent 

Incorrect  servo  amplifier  out- 

Damaged  servo  amplifier  tran- 
put  U,V,W  phase  wiring. 

sistor. 
3 

i 
Xnstant check 

. . ~ ~ ~ ~ ~  

Servo  motor and encoder  cou- 
pling failure. I 

Damaged  encoder  cable. 

A  servo  motor  different  from 
that  specified  by  the  setting 
has  been  connected. i 

Servo  motor  oscillation oc- 
curred. 

Noise  entered  the  overcurrent 
detection  circuit. r 

10- 19 
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10. ERROR CODES STORED AT THE PCPU 

Table 10.3 Servo Amplifier Error List (2OOO - 27%) (Continued) 

T T Error Cause 
Error Check liming Processing Corrective Action 

Increase the acceleration 
time  and  deceleration 
time in the fixed  parame- 

Check  the  C-P  connec- 
ters. 

tion  at the regeneration 
terminal  board. 

Measure  between  C & P 
(at  regeneration  terminal 
board)  with  a  multimeter. 
If  abnormal,  replace  the 
servo  amplifier.  (Conduct 
measurement  approx. 3 
minutes  after  the  charge 
lamp  goes OFF.) 
Replace  the servo ampli- 
fier. 

Measure  the  input  volt- 
age (R,S,T) using  a  volt- 
meter. 
Check  the  motion  bus 

Check  for  disconnected 

Verify  that  the  motion  bus 

cable  connection. 

motion  bus  cable. 

cable  is  properly 
clamped. 

manded  speed. 

tem CPU. 

Check/correct  the  com- 

Replace  the  servo  sys- 

Check the commanded 
speed, and the  "number 
of pulses  per  revolution" 
and  "travel  value  per  rev- 
olution"  fixed  parameter 
settings. 

cable  connector  connec- 
tion. 

motion bus CaMe. 

cable is properly 
clamped. 
Check  for  relays,  valves, 
etc.,  which  may be oper- 
ating  nearby. 

tem  CPU. 

cable  connector  connec- 
tion. 

motion  bus  cable. 

cable  is  properly 
clamped. 

Check  the m o t i  bus 

Check for disconnected 

Verify  that  the  motion  bus 

Replace  the servo sys- 

Check  the  motion  bus 

Check  for  disconnected 

Verify  that  the  motion  bus 

Replace  the  servomotor. 

Name Description 

Voltage  at the converter  bus 
exceeded 4OOV. 
Regenerating  capacity  was 
exceeded  because of too 
many  accelerations/decelera- 
tions. 
Incorrect  regenerative  resistor 
connection. 
Servo  amplifier's  internal  re- 
generative  resistor  is OFF. 

Overvoltage 

The  regenerative  resistor's 
power  transistor  has  been 
damaged. 
Excessive  power  supply  volt- 
age. 

Error in data  received  from 
servo  system  CPU. 

Communica- 
tion error 2034 

- 

2035 

- 

2 0 3 6  

commanded speed  is too fast. 

Servo  system CPU failure. 
Immediate 
stop h s t a n t  check , 

Excessive  change  amount  in 
position  command  from  servo 
system  CPU,  or  commanded 
speed is too  fast. 

Data  error 
Noise  entered the command 
from  the  servo  system  CPU. 

Servo  system  CPU  failure. 

Error in communication  with 
servo  system  CPU. 

Transfer  error 

Feedbaok H- 
ror 

Encoder  signal  error. 
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I O .  ERROR CODES STORED AT THE  PCPU 

Table 10.3 Servo Amplifier Error List (2ooo - 2799) (Continued) 
r 

Procesaina 
Error Cause 

Error Check Tlming 
Description Name 

Replace the ADU  fan. 
Reduce the load. Operation  which  exceeds  the 

ADU  continuous  output  current 
has  occurred. 
ADU  thermal  sensor failure. 
The  servo amplifier's heat  sink 

Amplifier error (rated  output 

Repeated  ON/OFF  switching 

has  overheated. 

exceeded). 

occurred  under  overload 
conditions. 

Amplifier fin 
overneat 

Replace the ADU. 
If the servomotor's effec- 
tive torque is large,  re- 
duce the load. 
Reduce the number  of 
accelerationsldecelera- 
tiOnS. 
Check the amplifier fan to 
see if it has  stopped. 
(MR-Hl50B or higher) 
Check  for  ventilation ob- 
structions. 
Check  for  excessive  tem- 
peratures (0 - t55"C) in 

Check to see if the elec- 
the enclosure. 

tromagnetic  brake  has 
been actuated  by an ex- 
ternal signal  during op- 
eration. 
Replace the servo ampli- 
fier. 

Fin overheat 

Replace  the servomotor. Malfunction of servomotor's  in- 
ternal  thermal  protector. 
Operation  which  exceeds the 
servo  motor's  continuous out- 

A servomotor  overload  has oc- 
put has occurred. 

CUKed. 

Reduce the load. 

Immediate 
stop 
I 
i Constant  check If the servomotor's effec- 

tive torque is large, r e  
duce the load. 

Servomotor 
overheat 

Check the servomotor's 
ambient  temperature (0 

Replace the servomotor. 
to t40"C). 

Servomotor and regenerating 
option  overheating  has oc- 
curred. 
Malfunction  at  encoder's inter- 
nal  thermal  protector. 

Overload 

Servomotor's rated current 

Excessive load inertia or fric- 
was exceeded. 

tion. 

Reduce  the load. 

Check/conect the servo 

Check for machine cdli- 

If the load inertia is ex- 

parameter  settings. 

sions. 

cessively high, either in- 
crease the accelerationJ 
deceleration time 
constant, or reduce the 
load. 
If hunting occurs, adjust 
the 'position loop gain' in 
the servo  paremeters. 

nections at the servo am- 
plifier and servomotor. 
Check for a disconnected 
position sensor cable. 
Replace the servomotor. 

Check the U,V,W Con- 

Hunting  caused  by  incorrect 
parameter setting. 
A continuous  overload  current 
of  approx. 200% reached the 
servo amplier and  servomo- 

Overload 1 

10 - 21 



10. ERROR  CODES  STORED AT THE PCPU 

i 

, c’ 

2052 

2057 

2086 

- 

21 02 

- 

21 03 

- 

T 

Table 10.3 Servo Amplifier Error List @OW - 2799) (Continued) 

Name 

3verload 2 

Excessive er- 
ror 

Hardware 
Fault 

RS232 com- 
munication 
error 

Battery  warn- 
ing 

Battery dis- 
connection 
warning 

motor  overload  occurred  near 
the maximum  torque (95% or 
more  of the current  limit  val- 

Error Cause 

Description 
A  servo  amplifier  and  servo- 

Error Check Timing Processing 

Immediate 
HOP Deviation  counter  value ex- 

ceeds the stipulated  value. 
Aceeleration  impossible  due to 
excessive  inertia. 

feedback  pulse  exceeded 

ADU  hardware  fault. 

Parameter  module  commu- 
nication  error. 

Absolute encoder  battery  volt- 

Servo  amplifier  battery  voltage 

Low  power  supply  voltage at 

age is low. 

is low. 

absolute  position sensor. 

Operation 
continues 

10 - 22 

Corrective Action 

Check  for  machine colli- 

If the bad inertia  is  ex- 
sions. 

cessively  high,  either in- 
crease  the  acceleration/ 
deceleration  time 
constant, or reduce  the 
I d .  
If hunting  occurs,  adjust 
the  following a! the  servo 
parameters:  position 
loop gainlposition  control 
gainlposition control gain 
1 & 2, speed  loop  gain/ 
speed  control  gain.1 & 2. 
Check the U,V,W con- 
nections a! the  servo  am- 
plifier and  servomotor. 
Check  for a  disconnected 
position sensor cable. 
Replace the servomotor. 
If a  low  voltage  condition 
exists at the  servomo- 
tor’s bus  (charge  lamp  is 
OFF), replace  the  servo 
amplifier. 
Check/correct  the  servo 
parameters. 

Replace  the  encoder  or 
cable. 
Check  for  machine cdli- 
sions. 
Increase the accelera- 
tion/deceleration  time 
constant. 
Increase  the  position  loop 
gain/position  control  gain 
1 & 2 servo  parameter 
settings. 
Check  for a  disconnected 
position  sensor cable. 
Replace the servomotor. 
If a  low  voltage  condition 
exists at the  servomo- 
tor’s bus  (charge  lamp  is 
OFF), replace  the  servo 
amplifier. 
Replace  the  ADU. 

Check  for  disconnected 

Replace the parameter 

Replace the battery (MR- 

Replace the battery. 

Replace  the  battery. 
Check  for  disconnected 
position  sensor  cable. 
Replace the servo  motor. 
Replace the servo  ampli- 

parameter  module  cable. 

module. 

JBAT-0). 

fier. 



10. ERROR  CODES  STORED.AT THEPCPU 

Table 10.3 Servo Amplifier Error List (2OOO - 2799) (Continued) 

Over-regen- 
2140 @ eration  warn- 

2141 ki 
Absolute vaJ- 

warning 

ency  stop 

2149 FF warning 0 @ Main circuit 

.- 

Error Cause 

Description 
An over-regeneration error 
(2030)  may  have  occurred. 
(85% of regenerative resistor's 
maximum load capacity  was 
detected.) 
80% of the  overload  error 
(2050) level was  detected. 
An overload  error  (2050,2051) 
may  have  occurred. (85% of 
overload level detected.) 
Encoder  failure. 

Open circuit  between 1 A and 
16 at the servo  amplifier  CN6 
connector. 

An emergency  stop  occurred. 

An emergency  stop  signal 
(EMG) input  occurred  from  the 
servo  system  CPU. 
The  servo  ON  signal  (SON) 
was switched  ON when the 
connector  was OFF. 
The main  circuit bus voltage 
fell  below  215 V at 50 rpm or 
lower. 
The  droop  pulse was not  with- 
in the in-position  range  follow- 
ing  a  home  position set com- 
mand. 

T 
Error Check Tlming 

Zonstant  check 

Operation 
continues 

Immediate 
stop 

Operation 
continues 

Correcllvo Action 

eration  error (2030) de- 
scription. 

ror (2050, 2051) descrip- 
tion. 

I 
Replace  the  encoder. I 

I 
Establish  a  short  circuit 
between  1  A and 1 B of 
the  sew0 amplifier  CN6 
connector. 

1 
Execute an emergency 

Execute an emergency 
stop  reset. 

stop  reset. 

Switch the main  circuit 
connector or main  circuit 
power  ON. 

I 
Execute  another  home 
position  return. 
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IO. ERROR  CODES  STORED AT THE PCPU 

Table 10.3 Servo Amplifier Error List (SO00 - 2799) (Continued) 

Error 

2201 

2224 

Name 

Parameter 
warning 

Error Cause 

Description 
I An  incorrect  parameter  setting 
was desimated. 
2201 

Motwcapacjhl 2203 
Motortype 2202 

Wi(ier sening 

1 2 2 0 4  Number of feedback pllseS 

2205 

Speed integral mpensation 2208 
(muel opeed gain) 
Speed control  &n 2 2207 
(edual position &n) 
Position  control  gain 2 22M 

In-pdthr range 

F w d  torque limil vdue 

2210 Revsrse torque limit value 

(modill position gam) I 
(m& speed gain) I 

2222 Gain Operating time 

2223 Servo respmsibility 

r 
Error Check Timing 

Constant  check 

Processing 

Operation 
continues 

Corrective Action 

1 Checklcorrect  the sys- 
tem  settings and servo 
parameters. 

I’ 

10 - 24 
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Table 10.3 Servo Ampl#)er Error List (2OOO - 2799) (Continued) - 
Error 
code 

T 
Corrective M o n  

Error Cause 

Description 
Error C h w k  Timing 

Name 
Verify the servo parame- 
ter setting range. 

Servo  parameter  value is cut- 
side the applicable  range. 
(Incorrect  parameters  are ig- 
nored,  and the previously set 
value  is  maintained.) 

2301 

2326 

- 

'arameter 
?mor 

Operation 
continues Constant  check 

12319 I Feed kwardgain I 

c 

I * 

I 

I2327 I Monitor output 1 dhet I 

2329 4 2332 

2333 

2330 

I '  

2334 PI-PID s w i t c h i n g  position 
d r u x  I 

! 
J 
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10. ERROR  CODES STORED AT THE PCPU 

Table 10.3 Servo Amplifier Error Ust (2OOO - 2799) (Continued) 

! 
i 

r r 
Plotessina Error Cause 

m w  Check Timing CorrectiveAction 

1 Verify the servo parame 
ter  setting  range. 

Name Description 
~ ~~ 

Servo  parameter value is 
outside  the  appliceMe  range. 
(Incorrect  parameters H e  
ignored, and the previously set 
parameters  are maintained.) 
2301 I ~ ~ s e t t i n g  

2302 I MUwhlpe I 

2307 Speed control  gam 2 
(adua! sped gdn) 

.. - 

I 

-_ 

2301 

2324 
Jarameter 
mor :onstant check 

I m  msit~on aainl 
3peratidion 
continues r I- 2313 Speed m t r d  gain 1 

k r d d  weed gain1 I 

B Check/correct  the sys- 
tem settings and servo 
parameters. 

1 Checked at swo 

b Checked at servo 
amplifier  power ON. 

error  reset. 

The  following  servo  parameter 
items  are  incorrect: 

Amplifier and external  re- 
generative  resistor  setting 
Motortype 
Motor  capacity 

Jarameter 
?nor 
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IO. ERROR  CODES  STORED AT THE PCPU 

Error 
Code - 

2501 

2524 

Table 10.3 Sewo Amplifier 5ror List (2OOO - 2799) (Continued) 

unpli- 
nw 
lype Name 

Parameter @ error 

Error Cause 
Description 

Incorrect  parameter  setting 
value. 

laaud -ion  pain) I 
(aauel speed gain) I 

12509 I Fornard twque limit  value I 

(model  positim  gain) 

(model speed gain) 

~~ 

2515 I iicessive error alarm  level I 
I I pr-ng I 2516 Spedal compensation 

2517 Special  processing 

mwnsat ion 
I2521 ~1 Dither ammand I 
I2522 I Gain  operating  time I 
2523 
2524 - 

Servo responsibility 

r Enor Check Timing 

e Checked at servo 
amplifier  power ON. 
Checked at leeding 
edge of PC READY 
(M2000) signal. 
Checked at servo 
error reset. 

10 - 27 

Processing 

Operation 
continues 

comective &don 

Check/conect  the sys- 
tem  settings and servo 
parameters. 
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IO. ERROR CODES  STORED AT THE  PCPU 

Table 10.3 Servo Amplifier Error List (2OOO - 2799) (Continued) 

r l- 
Irror 
M e  

Error Cause 
Error Check Timing Processing Corrective Action 

After  checkinglcorrecting 
the  parameter  setting  val- 
ue,  execute  one of the 
following: 

Switch the servo sys- 
tem  CPU OFF and 
back ON again. 
Press  the  reset  key, 
and  switch  the  pro- 
grammable  controller 
READY  signal 
(M2000) OFF  and 
back ON again. 

Description 

' An  incorrect  parameter  Setting 

I Parameter data has been lost. 
was  designated. 

2601 I Amdfier senlna I 

Checked at servo 
amplifier  power ON. 
Checked  at  leading 
edge of PC  READY 
(M2000) signal. 

* Checked at servo 
error  reset. 
Checked at servo 
system  CPU  power 
ON. 2808 1 Number of feedback pulses 

2607 I Rotation direction setting 

2611 I Reverse torque lhmlt value 

2612 I Load  inefiia  ratlo 

2616 I speed control  gain 2 
2617 I Soeed lntearal mD8nsation 

2601 

2636 

- 

2618 I Notch  finer seledlon 
261 8 I Feed forward  gain 

Initial  param- 
eter  error 

immediate 
stop 

I2620 I In-wsilion ranae I 
Elearomagnetlc  brake se- 

I2623 I Ootlonal functlon 1 I 

2628 I Pre-&arm  data seledim 
2630 I Zero spe%d I 

2636 t im  (adual speed differential 
Speed differentia mmpensa- 

compensation) 

10 - 28 



IO. ERROR CODES STORED AT THE PCPU 

260 

262 

c 

P 

- 

1 

4 

l- 

Table 10.3 Servo Ampl” Error ust (mw, - at-) (Continued) 

Name 

Initial  param- 
eter  error 

L 

Error Cause 
Ermr Check Tlmlng 

An incorrect parameter setting 
was designsted. 

I 

L 

checkedatsecvo 
amplifier power  ON. 
Checked at leeding 
edge of PC READY 
(M2OOO) signal. 
checked a! servo 
error reset. 
checked at sew0 
system CPU power 
ON. 

10 - 29 

T 
the  parameter  setting  val- 
ue, execute one of the 
following: 

switch the Servo sys- 
tem CPU OFF and 
back ON again. 
Press  the  reset  key, 
and switch the pro- 
grammable controller 
READY signal 
(M2000) OFF and 
back ON again. 
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10. ERROR CODES  STORED AT THE PCPU 

(2) Servo  power  supply  module  errors 
(2800 - 2999:  For  A273UHCPU 8/32-axis  specification  only) 

Servo  power  supply  module errors (2800 - 2999)  are  detected  by  the  servo  amplifi- 
er. 

When  a  servo  error  occurs,  the  servo  error  detection  signal  (M1608+20n/ 
Xn8/M2408+20n)  switches ON. After  eliminating  the  error cause, switch  the  servo 
error  reset  signal (M1808+20nfln8/M3208+20n) ON to  execute  a servo error re- 
set,  then re-start the  operation.  (However,  as  error  codes  2900 - 2999  are  only 
warnings,  the  servo  error  detection  signal will not  switch ON.) 

Note: (1) Even  after the protective  circuit  operation is completed, the regenerative  error  protection 
(error  code  2830)  function  saves the status of the interrupted  operation  at the SBNO ampli- 
fier. 
The memory  content  will be cleared  by  an  external  power OFF,  but not  by the RESET 
signal. 

(2)  Error  code  2830 is reset by an external  power OFF.  As repeated  external  power OFFs 
can  cause  failure of devices  due to overheating, be sure  to  eliminate the error  cause be- 
fore  restarting  operation. 

Servo  power  supply  module  errors  are  described  in  Table 10.4 below. 

A I CAUTION 
A When  motion  controller  or  servo  amplifier  self-diagnosis errors occur,  check  the  error  content  and re- 

stare operation in accordance  with  the  instructions  in  this  manual. 

Table 10.4 Servo Power Supply  Module Error List (2800 - 2999) 

Error Cause 
Name 

Undmdtage 

Excessive  regenera- 
tion 

Description 
Voltage  at  servo  power  supply 
module  fell  below 17OVAC. 
A  momentary  power  interrup- 
tion  occurred. 
Excessive  load. 

Regenerative  resistor's  maxi- 
mum  load  capacity  was  ex- 
ceeded  due to frequent  opera- 
tion or continuous  regenera- 
tion  operation. 
Regeneration  power  transistor 
has  been  damaged. 
Incorrect  regenerative  resistor 
setting  in  system  settings. 
Incorrect  regenerative  resistor 
wiring. 
Incorrect  regenerative  resistor 
connection. 
Regeneration  power  transistor 
has  been  damaged. 
Regenerative  resistor is OFF. 

Power  supply  voltage too high. 

--_I 

Error Check Timing Processing 

Constant  check Immediate 
stop 

Corrective Action 

Check/correct  the  power 
supply  equipment. 

Check/correct the power 
capacity. 
Check/correct the opera- 
tion  pattern by reducing 
the  number  of  accelera- 
tions/deceierations, or by 
reducing  the speed, etc. 
Replace the servo power 

Check/correct  the  sys- 

Correct the wiring. 

Correct  the  wiring. 

supply  module. 

tem  settings. 

Replace the servo power 
supply  module. 
Replace  the  regenerative 
resistor. 
Check/correct the power 
supply e q u i p m e n t .  
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Table  10.4  Servo  Power  Supply  Module Error List (2800 - 2999) (Continued) 

Error Cause 
Name Description 

Servo  power  supply  module 

The  servo  power  supply  mod- 
Amplifier power sup ule's  contirmous output current 
ply weheat rating was exceeded  during 

amplifier  has  stopped. 

operation. 
Thermal  sensor fdlure. 

A  regeneration lev4 of 80% of 
tion warning 
Excessive regenera- the excessive  regeneration er- 

ror  (2830) level was detected. 

Error Check Timing 

Constant  check 

Processing Corrective  Action 

Replace the fan. 

Reduce  the load. 
Immediate 
stop 

Replace the servo power 

Refer to  the "excessive 
supply  module. 

regeneration error  (2830) continues description. 

10.5  Output  Module  Errors 

(1) Output module  errors at  REAL + VIRTUAL mode switching (4000 - 5990) 

Table  10.5  Output  Module  Error  List (4000 - 5990) 

Error 
Class Roller Ek zk 

Error Code Output Module 

4050 4050 

~40600 

4070 0 4070 

Hina 
%OfS 

5000 5ooo 

5060 5083 

5080 0 5080 

T 
Error Cause 

The  [stroke  lower  limit  setting 
device  value] + [stroke  setting 
device  value]  exceeded 231-1 
(set system-of-units). (In 
2-way  cam  mode.) 

When the drive  module is the 
synchronous  encoder  con- 
nected  to  the  manual  pulse 
generator  inputs,  and  the  con- 
nected  clutch is in the 'exter- 
nal  input  mode",  multiple  set- 
tings  existed at the ON/OFF 
command  bit  device.  Or, the 
external  input  mode  clutch 
setting  is  incorrect. 
The  connected clutch is in the 

A273EXJA171  SENC  set  for 
external  input  mode for a 

high-speed  reading. 
The Yeed present  value" is 
outside  the  applicable  range. 
For cams, the feed  present 
value is outside the "stroke 
lower  limit  to  stroke"  range. 
(When in the 2-way cam 
mode.) 
(Present  value  cannot  be  cal- 
culated  within l cam revdu- 
tion.) 
The Yeed present  value"  is 
within the stroke  range,  but 
the present  value  cannot be 
calculated  within  1 cam  shaft 
revolution. (cam table error) 

Torque limit  setting  range 
violation. 

10 - 31 

Processing Corrective  Action 

START disabled Because the present  value 
at related  sys- 

cam shaft  revolution,  return  to tems. 
cannot be calculated  within  1 

the REAL mode and desig- 
nate  a  correct No. at the  de- 
vice. 
A  one-to-one  setting  should 
be designated  for  the  external 
input  mode  clutch and the 
synchronous encoder. 
Return to  the REAL  mode, 
switch the programmable 
controller  READY  signal OFF, 
then  correct and register  the 
clutch setting. 

A273EWA171 SENC set  for 
external  input mode for a 

and position within  the  stroke 
range. 

Correct the cam table. 
Make sure that  stroke  ratios 
of both "0" and  '7FFFH"  are 
included in the cam data 
table. 
Designate 0 to 7FFFH  points 
in the cam  taMe. 

The default  set- Designate the torque  limit  val- 
ting  of 300% will ue  within the stipulated  setting 
be  adopted. range. 

I 

i 
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- 
Error 
>lass - 

Minor 
Errors 

Table 10.5 Output  Module Error List (4OOO - 5990) (Continued) 

Error Code I ( 

5200 5200 

5210 5210 0 

5220 5220 0 

5230 5230 

5240 5240 

5250 5250 0 

5270 I 5270 I 

tout Module I 
I Error Cause 

Although the limit switch Out- 
put is set to  the “present  val- 

tion”  mode,  there is no  limit 
ue within 1 cam  axis revdu- 

switch  output  data  registered 
at the file register  area. 
Stroke  lower  limit  storage de- 
vices  start  with an  odd-num- 
bered  device. 

The clutch  ON  address  set- 
0 

ting  devices start with  an  odd- 0 
The  clutch  OFF  address  set- 

ting  devices  start  with an cdd- 
numbered  device. 

numbered  device. 
The  “present  value  within 1 
virtual  axis  revolution”  storage 

0 devices  (at  main  shaft  side) 
start  with  an  odd-numbered 
device. 
The  ”present  value  within 1 
virtual  axis  revolution”  storage 

0 devices  (at  auxiliary  input 
shaft  side)  start  with  an  odd- 
numbered  device. 
When  “amount  of slip  desig- 
nation”  is  set as the clutch 
smoothing  method, the 
“amount of slip  setting  device” 
value  is  outside  the  applicable 
range (0 - 21 47483647). 
Stroke  setting  device is out of 
range. 
Cam  number setting  device  is 
out of range. 
Clutch  mode  setting  device  is 0 out  of range. 
Clutch ON  address  setting 

Clutch OFF  address  setting 

Clutch  ON/OFF  command  de- 

Speed  change  gear  ratio  set- 

Amount of slip  setting  device 

device is out of range. 

device is out of range. 

0 

is out of range. 0 

ting  device  is  out of range. ’ vice  is out of range. 

Torque control  limit  setting  de- 

Present  value  in  one  virtual 
axis  revolution  storage  device 
(main  shaft  side)  is  out of 

0 vice is out of range. 

0 range. 

Present  value  in  one  virtual 
axis  revolution  storage  device 
(auxiliary  input  shaft  side) 
storage  device  is  out of 
range. 

T Processing 

Operation  contin- 
ues  with  limit 
switch  output 
OFF. 

Operation is en- 
abled,  but  moni- 
toring  is  impossi- 
ble. 
START disabled 
at related sys- 
tems. 

Operation is en- 
abled,  but  moni- 
toring  is  impossi- 
ble. 

A  smoothing 
amount of “0” 
(direct  clutch) is 
adopted. 

Related  systems 
inoperative 

Amount of slip 

direct  clutch) 
= 0 (controlled as 
~ 

Controlled  with 
300% offset 
Monitoring of 
present  value in 
one  virtual  axis 
revolution  (main 
shaft  side)  not 
possible 
Monitoring of 
present  value in 
one  virtual  axis 
revolution  (auxil- 
iary  input  shaft 
side)  not  Dossible 

Corrective Action 

Check the limit  switch  output 
data. 

@ Verify that  the  instelled 
memory  cassette  is  a  model 
A3NMCA-24 or newer. 

Designate an even number as 
the first  device  number. 

Designate  a  value  within the 
range 0 - 2147483647. 

Set in the range 1 - (231-1) 

Correct the cam  number set- 
ting. 
Correct the clutch  mode set- 
ting. 
Correct the clutch ON ad- 
dress  setting. - Correct the clutch OFF ad- 
dress  setting. 
Correct the clutch  ON/OFF 
command. 
Correct the speed  change 
gear ratio  setting. 

B Correct  the  amount of slip 
setting. 

Correct the torque  control lim: 
it setting. 

0 Correct the present  value in 
one  virtual  axis  revolution 
(main  shaft  side)  setting. 

@ Correct the present  value in 
one  virtual  axis  revolution 
(auxiliary  input  shaft  side) set- 
ting. 
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Table 10.5 Output Module Error List (4OOO - 5990)  (Continued) 

Minor 
EtTWS 

sible 
Number of gear teeth at input Related systems 

5380 inoperative shaft setting device isoutof 0 0 0 0 538cl 
range. 
Number of gear teeth at out- 

5390 

Number of gear teeth at input 

putshaftsetting device  is out 0 0 0 0 5390 
of range. 

5400 

put  shaft setting device is set 0 0 0 0 5410 5410 
Number of gear teeth at out- 

shaftsettingdeviceissetto 0 0 0 0 5400 
zelo. 

to zero. 

cornctivr Action 

value setting. 

1 Conect the number of gear 
teeth at input shaft setting. 

teeth at output shaft setting. 

Correct the number of gear 
teeth  at input shaft setting. 

Correct the number of gear 
teeth  at output shaft setting. I I 

I 

4 

J 
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(2) ‘No-clutch/clutch  ON/clutch stetus ON” output module errors (6000 - 6990) 

Table 10.5 Output Module Error List (6000 - 69Sl) 

r r OutwtMOdule I 
Processing Corrective Action 

The servo ON status is main- 
tained. 

Switch  the  clutch OFF, then 
establish  the  servo  OFF 
status. 
Correct  the  drive  module’s 
speed,  gear  ratio, and speed 
change  ratio so that  the 
speed  remains  within the 
speed limit. 

Error Cause 

The s m  OFF  command 
(Ml815+20n/YnF/M3215+ 
20n)  switched ON during op- 
eration. 

The  output speed exceeded 
the speed limit  value  during 
operation. 
(Speed  clamp  processing  in 
BccoTcIance with the speed 
limit  value  is not  executed.) 
The deviation  counter  value 
exceeded the ‘permissiMe 
number  of  droop  pulses”  val- 
ue  during  operation. 

The  feed  present  value  vio- 
lated  the  stroke  limit  range 
during  operation. 

The cam No. setting  device 
value vidates the ‘used cam 
Nos” range.  (Operation  con- 
tinues  with the current cam 
No.) 
The stroke  setting  device  val- 
ue  violates the ‘1 to 231-1” 
range. 
The  designated  vaiue  doesn’t 
conform  to the following re- 
quirement:  [stroke  lower  limit] 
t [stroke] 5 [P-I]. (Opera- 
tion  continues  with the current 
stroke) 
A contrd mode (feedR-way) 
discrepancy  occurred  at cam 
No. switching. 
The  torque  limit  setting  device 
value  violates the stipulated 
rmge. 

[ 1-B) power ON, and when a 
servo OFF  command 
(M1815t20nfinFF13215t20n 
OFF) is  executed,  the  desig- 
nated axis is a  no-clutch  axis, 
or a  clutch ON status  exists. 

The  present  value in one cam 
axis  revolution was  changed 
to  an  out-of-range  value. 
The  number of gear teeth at 
input  shaft  is  set  by  indirect 
device  setting, and the device 
value  became  zero  when the 
drive  module  present  value 
wa  schanged. 

After  servo  amplifier (MR- 

)peration  contin- 
res. 
The servo ON 
datus is main- 
ained. 

- 

0 

Stop  the  drive  module, then 
correct  the  drive  module’s 
speed, gear  ratio, end speed 
change  gear  ratio so that the 
speed  remains  within the 
speed  limit. 
Stop the drive  module,  then 
correct the drive  module’s 
speed,  gear  ratio, and speed 
change  gear  ratio so that  the 
speed  remains  within the 
speed limit. - 

0 

Correct  the  cam No. setting. 

3peration contin- 
ues with the cur- 
rent  cam No. and 
stroke. 

Correct the stroke  setting. 

0 

- 
0 
- 
0 

6050 6050 

____ 

Stop the drive  module  and 
correct the control  mode  set- 
ting. 

Operation  contin- 
ues 

Designate  a  torque  limit value 
within the setting  range. 

The default  value 
of 300% is 
adopted. 
Servo ON will be 
disabled. 

After  designating  a dutch 
OFF  command,  designate  a 
servo OFF  command. 

0 

- 
0 
- 

0 

61 20 61 20 
Designate a vatue within the 
range  1  to  (pulses in one can 
axis  revolution - 1). 
Designate  a  value  within the 
range  1 - 6 5 5 3 5 .  

The present Val- 
ue  is  unchanged. 

The  gear ratio is 
unchanged. 

61 30 61 30 
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Table 10.5 Output Module Error List @OOO - 6990) 

Error Code I Output M u l e  1 I I Corrective Action 
Error 
Class 

The  number of gear teeth at The  gear ratio is 
output  shaft is set by  indirect 
device  setting,  and the device 
value becamezero  whenthe ' ' 6140 

unchartged. 

drive  module wesent value 

renge  1 - 65535. 
Minor 
Enors 

- 
(3) Output  module  errors  when  clutch OFF and  clutch  OFF  command  issued 

(6500 - 6990) 
Table 10.5 Output Module Error List (Ssoo - 6990) (Continued) 

- 
Error 
Class 

T Error Code m D U t  Module 
Processing Error Cause 

A  servo  OFF  status  existed 
when a  clutch ON command 
occurred. 

Corrective Action 

Return to  the clutch  OFF 
command,  and  repeat the 
clutch ON command  after 
executing  a  servo ON com- 
mand. 

WI RoUr 
iam Tabla 

0 0  

0 0  

Clutch  remains 
OFF. 

6500 

- 

651 0 

6 5 w  

- 

651 0 

Servo  remains 
ON. 

After  returning to within the 
stroke  range,  execute the ser- 
vo  OFF  command  again. 

The  feed  present  value vie 
lated the  stroke  range when a 
cam  axis  servo  OFF  com- 
mand  (M1815+20nMnF/ 
M3215+20n  OFF)  was 
executed.  (In the 2-way cam 
mode) 

lated  during  a  follow-up  op- 
eration. 

The  stroke  range was vio- 

The  [stroke  lower  limit] + 
[stroke] L [231-11 condition 

Designate  a  value  which  sat- 
isfies the [stroke lower limit] + 
[stroke] 5 p31-l] condition. Was noi set7~fied when  a  cam 

axis servo OFF  command 
(M1815+20nWnF/M3215+20n 
OFF)  was executed.  (In  the 
2-way cam mode) 

Winor 
Errors 

- 

6520 6520 

e The  home  position  return re- 
quest  signal  (M1609+20n/ 
Xn9/M2409+20n)  was ON 
when a  clutch ON command 
occurred.  (Incremental  axis 
MR-H-B/MR-J-B  power 
switched  from  OFF to ON.) 

Clutch  remains 
OFF. 

Return to the REAL mode, 

turn,  then switch  back to the 
execute  a home  pasition  re- 

VIRTUAL mode. 6530 6530 

B When a  servo ON command 
was executed,  the  feed  pres- 
ent  value  was within  the 
stroke  limit  range,  but the 
present  value  couldn't  be cal- 
culated  within 1 cam axis rev- 
olution. (Cam table error) 

Servo  remains 
ON. 

Return to  the  REAL  mods, 
then  correct  the  cam  data  set- 
tings. 
Designate the setting  for the 
stroke from the stroke  lower 6540 

- 
limit as a  ratio in the range 0 
to  7FFFH. 
Designate 0 to 7FFFH  points 
at the cam table. 
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(4) System  error (9OOO - 9990) 

Tabk 10.5 Output Module Error List (9OOO - 9990) (Continued) 
~ 

Output Module 1 
- 

0 

- 

0 

When the sew0 amplifiec 
power was  turned  on, the mo- 
tor type actually installed was 
different  from  the  motor  type 
set  in  the  system  settings. 
(Checked  only  when MR- 

When the servo amplifier 
power is turned o n ,  the 

1 amount of motor  travel  while 
the  power  was  OFF is found 

1 to have  exceeded  the  'POW- 

ELING POINTS"  in  the sys- 
twn settings. 

J2-B is used) 

~ ER OF ALLOWED  TRAV- 

0 

- 

0 

The  "VIRTUAL 

tion  disabled 
mode  continua- 

warning  device" 
comes ON. 
Further  operation 
is impossible. 

Check the  position. 
Check  encoder  battery. 

I 

(5) Output module  errors  at VIRTUAL servo mode axis START (1 0000 - 10990) 

Table 10.5 Output Module Error List (loo00 - 10990) (Continued) 
I 

Error 
Cla88 

Error Code I O W  Module I 
Processing Corrective Action 

Return to the REAL mode 
and  execute  a  home  position 

M position is not  established 
return. 

tion  return at all a x e s ,  VIRTU- 
after executing  a  home  posi- 

AL  mode  operation  will be dis- 
abled. 
Execute a servo error  reset  in 
the  REAL  mode. 

establish  the  servo ON 
status. 

The  home  position  return  re- 
quest  (M1609+20n/XnQ/ 
M2409+20n) is ON. 

START disabled 
3t related sys- 
ems. 

- 
10010 

- 
1001c 
- 
1002C 

- 
0 0 nal  (M1608+20nlXn8iM2408+ 

The  servo  error  detection  sig- 

20n) is ON. 

XnF/M2415+20n ON) status 
exists at an  output  module 

0 where  a  "clutch ON" or  "no 
clutch"  setting is designated 
at either the main  shaft or 
auxiliary  input  shaft. 

A S 8 N O  OFF (M161!5+20n/ Major 
Errors 

- 

10020 0 

I I I I I I An  external  input  signal 
(STOP) is ON at aioutput 
module  where  a  'clutch ON" 
or "no  clutch"  setting is desig- 
nated  at  either  the  main  sh& 
or  auxiliary input  shaft. 
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i 

I1000 

Error 
Class , x 

Error Code 

11Ooo 

11010 

Major 
Errors 

11020 ' 

11300 . 

11400 . 

11010 

- 
I1 020 

(6) "No-clutch/clutch  ON/clutch status ON" output madule errors (1 1 OOO - 11 990) 

T W  10.5 Output Modute Error Ust (11OOO - 11990) (Cont inued)  

T Output Module I 
''l'w 1- stm 

E d 1  Rety 

0 0 0  

0 0 0  

0 0 0  

0 0 0  

0 0 0  

Error Cacwe 
- 

0 

- 

0 

The servo errm detection dg- 
nal (M1 €Wt20n/xn8/M2408+ 
20n) switched ON during op- 
eration. 

A servo OFF status 
(M1615+20n/XnF/M2415+20n 
ON) occurred during opera- 
tion. 
MR-[ 1-B power  supply was 
intermpted. 
A servo error occurred  at 
another ADU axis. 

After an  immedi- 
ate stop at the 
relevant  output 
module,  the ser- 
vo will be 
switched OFF. 

Operation con- 
tinues at "no- 
clutch"  axes. 
At axes with 
clutches, con- 
trol  is  executed 
in  accordance 
with  the  opera- 
tion  mode  at 
the time of the 
error. 

The u ~ ~ e r  limit LS sianal Ooeration  con- 
( F L S ) ' & C ~ ~ ~  OFF tinues. 
forward  (address  increase All  clutches 
direction) travel. 1 s i tchOFFat 
The  lower limit LS signal the  relevant 

r\ (RLS) switched OFF during Witern. " reverse (address decrease I direction) travel. I 

T Correaive Action 

Eliminate the servo error 
cause (see section 10.4). 

When an 'operation continua- 
tion" setting is designated, 
execute  stop  processing  at 
the user's sequence program. 

f 

1 

, 

i 
t 
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(7) Errors  when  using  an  absolute position system (12000 - 12990) 

Table 10.5 Output Module Error List (12000 - 12990) (Continued) 

r r Errorcode 
Error Cause I Processing I Corrective Action % - 

201 0 

Home position 
return  requires 
turns ON. 

Return to the REAL mode 
and execute  home  position 
return. 

When the separate  amplifier 
power  supply  was  turned  ON 
in the VIRTUAL  mode,  a  sum- 
check  error  occurred  in  the 
back-up  data  (reference  val- 

* Home position  return  not  con- 
ues) . 
ducted. 

* When the servo  amplifier Check the motor and encoder Home position 
power is turned  ON,  a  com- 

amplifier and encoder occurs. 
nication  between the servo 

position  return  again. turns ON. munication  error in commu- 
cables and perform  home return  requires 

202c 

Check the motor and encoder 
cables. 

Durina  ooeration,  the amount No processing 
of change in the encoder 
present  value  complies  with 
the following  expression: 

"Amount of change in en- 
coder  present  value/3.5 ms 
> 1 8 0 "  of  motor  revolution" 

After  the servo amplifier  pow- 
er has  been  turned ON, a 
continual  check is performed 
(in both  servo  ON and OFF 
states). 
During  operation,  the  follow- 
ing  expression  holds: 

"Encoder  present  value 
(PLS) z feedback  present 
value  (PLS)  (number  of bits 
in encoder's  feedback  pres- 
ent  value  counting  range)". 

After the servo  amplifier  pow- 
er has  been  turned ON, a 
continual  check is performed 
(in  both  servo ON  and OFF 
states). 

..- 

I 

I 

I 

t. These errors  occur  only  when  using MR-H-8 and MR-J2-8 servo amplifiers. 

(8) System  errors at all-axes  servo ON (1 5000 - 15990) 

Table 10.5 Output Module Error List (15OOO - 15990) (Continued) 

T - 
Error 
class 

. Erra 

uodul. 
Mp 
- OUtDUt Module 

Error Cause Processing Corrective Action 

All-axes  servo 
ON will not  occur. 

Error  occurs  only at the ADU 
axis in systems  using ADU. 

Bphase 200V is not  being 
supplied to A23OP  at  an all- 

A23OP is  damaged. 
axes  servo ON  command,  or, 

* 24 VDC is not being  supplied 
when an A1  71 SENC/A278U( 
brake  setting is designated. 

0 0  

0 0  

All-axes ON will 
not  occur in re- 
sponse to an all- 
axes S e w 0  ON 
command. 

Check  at the all-axes  servo 
ON  command,  and  while an 
all-axes  servo  ON  status is in 
effect. 'SYS ERR 1500' p)" 
will  be  displayed at the 
A273UHCPU's LED display. 
f :  = "0" or' l"  

Major 
Errors If the  error oc- 

curs  while an all- 
axes  servo  ON 
status is in e f f e c t ,  
an  emergency 
stop will occur, 
and the system 
will return  to the 
REAL  mode OS. 
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10. ERROR  CODES STOREDATTMERCPU i 
10.6 Errors At REAL - VIRTUAL Made Switching 

Table 10.6 REAL - VlRTUAL Mode Switching Error Code List I 

T Error Code8 Stored at 
DM% 

(A171SCPU/A273UHCPU 
€mda SpcMcoHon) 

Error Codes Stored in 
DW93 

(A273UHCPU 324 
SpecmoaHon) E m  Description 

M2043  OFF -. ON switching oc- 
curred when  all axes were  not 
stopped. 
M2043 ON - OFFswitching oc- 
curred  when all axes were  not 
stopped. 

M2043 OFF -. ON switching oc- 
curred when no  mechanical sys- 
tem  program was registered. 
h42043 OFF - ON switching oc- 
curred  when  a  discrepancy ex- 
isted  between  the axis No. desig- 
nated at the  system  settings,  and 
that designated  at the  mechanical 
system  program  (output  shaft 
No.). 
M2043 OFF + ON switching oc- 
curred  when  the  programmable 
controller  READY  signal (WOOO) 
or the  PCPU  READY  signal 
("74) was  OFF. 
"3 OFF -. ON switching oc- 
curred when the d-axes servo 
START command (M2042) 
was OFF. 
M2043 OFF - ON switching oc- 
curred when the  external  emer- 
gency  stop  (EMG)  signal  was ON. 
M2043 OFF -. ON switching oc- 
curred  during  servo  START  pro- 
cessing  which  was  occurring  in re- 
sponse  to  an  ADU axis servo  error 
reset  command  (M1808+20nPln8/ 
M3208+20n). 

M2043 OFF -. ON switching oc- 
curred  during batch change pro- 
cessing  (M2016/M2056: ON) of 
cam  data by the  sequence  pro- 
gram. 

0 M2043 OFF + ON switching oc- 
curred  when  the  home  position re- 
turn  request  signal  was ON at an 
axis whose output module is not  a 
roller. 

M2043  OFF -. ON switching oc- 
curred when an all-axes  normal 
status  (M1608+20n/XnS/M240& 
20n: ON) did not exist at the  ADU 
and MR-[ 1-6. 

Corrective Action 

Execute M2043 OFF -. ON 
switching  when  M2001-M2008  are 
all OFF. 
Execute M2043 ON -. OFF 
switching  when 
M2001-h42008/M200l-hR2008/M20 
01-M2032  are  all  OFF. 
Write  a  mechanical  system  pro- 
gram  to  the  servo  system  CPU. 

Designate  the  same  axis No. at 
both the  system  settings  and  the 
mechanical  system  program,  then 
write  the  data to the servo system 
CPU. 

After  switching  the  PC  READY 
and  PCPU  READY  signals ON, 
execute M2043 O f f  -. ON 
switching. 

Switch  M2042 ON, switch  the  all- 
axes servo START accept  flag 
ON, then  execute M2043 OFF -. 
ON switching. 
Switch  the  external  emergency 
stop  signal OFF,  then  execute 
M2043 OFF - ON switching. 
When  a  servo  error  reset  occurred 
by switching  the  M180&20nlYn8/ 
M320&20n signal ON, switch  the 
servo  error  detection  signal 
(M1608+20n/Xn8/M2408+20n) 
OFF,  then execute M2043  OFF + 

ON switching. 

switching M2016/M2056 ON, 
execute M2043 OFF -. ON 
switching  after  the cam data batch 
change  completed flag 
(M2017/M2057) switches ON. 
After executing  a  home  position 
return  (servo  program  "zero 
execute"),  and  switching 
MI 609+2On/XnQ/M24#t20n 
OFF, execute M2043  OFF -. ON 
switching, 

Check  the  ADU, MR-H-B/MR-J-B, 
servo  motor,  and  the  wiring. 

When  cam data  was  changed by 

Decimal 
Display 

exadecima 
Display 

I -255 mi- OOFF I o o O 1  

256  01 00 

512  0200 

I101 - OIFF 257 - 511 

512 

513 0201 513*  020  1 

51  4*  0202 

51 5' 0203 

516'  0204 

514 0202 

515 

516 0204 

519 0207 5 1 9  0207 

768 o300 

1024 o400 

769 - 1023 1301 - 03FF 

1025 - 1279 MI - 04FF 

t. Error axis No. information  will  not be stored at  D9194iD9195  for  error  ccdes indicated by an asterisk 
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10. ERROR  CODES  STORED AT THE  PCPU 

Table 10.6 REAL - VIRTUAL Mode Switching Error Code List  (Continued) 

Error Codes Stored in 
09193 

(A273uHCPU 3 2 4 s  
Specification) 

Error Codes Stored 8t 
D9195 

(A1  71 SCPU/A273UHCPU 
-is Specification) Corrective  Action Error Description 

M2043 OFF + ON  switching oc- 
curred  when  a  system-of-units set- 
ting discrepancy  existed  between 
the  fixed  parameter  and  output 
module  settings  for  an  axis  whose 
output  module is not  a  roller. 
M2043  OFF + ON  switching  oc- 
curred  when  a  cam is set as the 
output  module,  but no  cam data 
has  been  registered. 
M2043  OFF + ON  switching  oc- 
curred  when no cam No. has  been 
designated  at  the  cam  No.  setting 
device.  (When  setting in cam  No. 
setting  device  is ‘O”.) 

stroke  setting  device  violates the 
‘1 to (231-1)” range. 

The  setting  value  at  the cam 

An  odd  number has been  desig- 
nated at the  cam  stroke  setting  de- 
vice. 
During  VIRTUAL  mode  operation, 
the programmable  controller 
READY  signal  (M2000)  switched 
OFF,  and the system  returned to 
the  REAL  mode. 
The  servo  system  CPU  stopped 
during  VIRTUAL  mode  operation. 
During  VIRTUAL  mode  operation, 
the  servo  error  signal 
(MlW8+20n/Xn8/M2408+20n) 
switched  ON,  and  the  system re- 
turned to the  REAL  mode. 
During  VIRTUAL  mode  operation, 
the  external  emergency  stop 
(EMG)  signal  switched  ON,  and 
the system  returned to the REAL 
mode. 

c 

Decimal 
Display 

kxadecimpl 
Display 

iexadecima 
Display 

0500 

Decimal 
Display 

1280 

Correct the fixed  parameter or out- 
put module  system-of-units  set- 
ting,  then  write  the data to the  ser- 
vo  system  CPU. 1281 - 1535 1501 - 05FF 

9 Write the cam  data to the  servo 
system  CPU. 1537 - 1791 3601 - 06FF 1536 

After  writing the cam No. (No. 
used  at  cam  parameters) to the 
cam No.  setting  device,  execute 
M2043  OFF -* ON switching. 

2049 - 2303 1801 - 08FF 2048 0800 

~ 

2304 0900 

~~~~~~ 

After  designating  a  cam  stroke 
settin  device  value  within  the ‘1 
to (23Q-l)n range,  execute  M2043 
OFF -. ON switching. 

2305 - 2559 

OB00 
Designate  an  even  number  at the 
cam stroke  setting  device. 271 6 1601 - OBFF 

F002 

281 7 - 3071 

4 0 9 4  

~ 

-4094* 

Switch M2000 ON. 

F002 

Designate the servo  system  CPU 
“RUN”  status. 
Check  the  servo  error  code  regis- 
ter to determine the error cause  at 
the  axis in question,  then  eliminate 
the  error  cause  (see  section 10.4). 

-4095 F00l -4095* FOOl 

Switch  the  external  emergency 
stop  signal OFF. 

-4096 FOOO FOOO 

*. Error  axis No. information  will  not  be  stored at D9194/D9195  for  error  codes  indicated by an asterisk 
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APPENDICES 

APPENDIX 1 CAM  CURVES 

The  cam  acceleration  curve  formulas  used  in  the  VIRTUAL  mode  are  shown  below. 

(1) Acceleration  curve  formula 

<Symbols u s e 6  
* A  : Dimensionless  acceleration 

Am : Dimensionless  maximum  acceleration 
* T  : Dimensionless  time 

Ta, Tb, Tc : T  borderlines  when  section  divisions  are  used 

(a)  Discontinuous  curve 

1) Constant  speed  curve 

A=CO 
2)  Uniform  acceleration  curve 

Section I (0 S T S 0.5) 

Section I1 (0.5 < T I 1) 
A=4+CO 

A=-4+CO 
(b) Both-side  stationary  symmetrical  curve 

1) 5th  curve 

A = 1 20T3 - 1 80T2 + 60T +CO 
2)  Cycloid  curve 

Am = 2n 
A = 2nsin2tnT + CO 

3) Distorted  trapezoid  curve 

Ta = - 1 
8 

Am = , 1 
,-Ta + 3Ta 

Section I (0 S T S Ta) 
A = A m s i n x T  + CO 

Section I1 (Ta < T S 0.5 - Ta) 
2Ta 

A=Am+CO 
Section I11 (0.5 - Ta < T 5 0.5 + Ta) 

x(T-0.5 + Ta) + co A = AmcBs 2Ta 
Section IV (0.5 - Ta < T S 1 - Ta) 

Section V (1 - Ta < T 5 1) 

2Ta 

A=-Am+CO 

A = -Amcbs x(T - 1 + Ta) + co 
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4) Distorted  sine  curve 

Ta = - 1 
8 

1 
Am = 2Ta 2-8Ta ir+T 

Section I (0 I T I Ta) 

A = Amsin- + CO 
Section I1 (Ta < T S 1 - Ta) 

JCT 
2Ta 

A = Amc6s- n(T-Ta) 
1 -2Ta + co 

Section 111 (1 - Ta < T S 1) 

A = -Amcbs n(T-1 + Ta) 
2Ta + co 

5) Distorted constant speed  curve 

Ta = - 1 
16 
1 Tb = - 4 1 
;{ (2-$TaTb + ($-2)Tb2 + Tb} 

Am = 

Section I (0 6 T 6 Ta) 

A = Amsinfi + CO 

Section I1 (Ta < T 5 Tb) 
2Ta 

A = AmcBs + co x(T-Ta) 
2(Tb-Ta) 

Section 111 (Tb < T S Tb) 

Section IV (1 - Tb < T I 1 - Ta) 
A=O+AO 

A = -Amsin n(T-1 + Tb) + co 
2(Tb - Ta) 

Section V (1 - Ta < T 6 1) 

A = -AmcBs x(T-1 + Ta) 
2Ta + co 

APP - 2 t 
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(c)  Both-side  stationary  asymmetrical  curve 

1)  Trapecloid  curve 

Ta = - 1 
8 
2 - 6Ta + xTa 

2-2Ta + 3xTa 
2 + x  1 

(-% + i + $)T*a + (1 + $)TaTb + iT2b + (P-5)(1-Tc)2 

T b =  2 + x  
TC = 

Am = 

Section I (0 5 T 5 Ta) 

A = Amsin- + CO nT 
2Ta 

Section I1 (Ta < T I Tb) 
A=  Am + CO 

Section I11 (Tb < T S Tc) 

A = AmcGs n(T - T6) + co 
2Ta 

Section IV (Tc < T S 1) 

A = -AmcGs + co n(T-  Tc) 
2(1 - Tc) 

2)  Reverse  trapecloid  curve 

Ta = - 1 
R 

Tb = 2 - 6Ta + nTa 
2 + n  

2-2Ta + 3xTa 
1 

,(-: + + %)T2a + (1 + i)TaTb + $T2b + ($-5)(l-Tc)2 
T c =  2 + x  
Am = 

2TaAm Va = ~ 

Vb = Am(Tb - Ta) + Va 
Sa=---  2T2aAm  4T2aAm 

x x2 
Sb = m ( T b  - Ta)2 + Va(Tb - Ta) + Sa 

x 

2 
sc = ~ 8T2aAm + 2VbTa + Sb 

x2 

Section I (0 I T 5 1 - Tc) 

A = -AmcGs ~ ( l  -Tc - T) 
2(1 - Tc) + co 

Section I1 (1 - Tc < T 5 1 - Tb) 

A = Amsin- + CO nT 
2Ta 

Section I11 (1 - Tb < T 5 1 - Ta) 

Section IV (1 - Ta < T I 1 ) 
A=  Am + CO 

A = Amsin + co n( l  - T) 
2Ta 
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(d)  One-side  stationary  curve 

1)  Multiple  hypotenuse  curve 

2 A = * (cos~T-cos~~T)  + CO 

(e)  Non-stationary  curve 

1)  Single  hypotenuse  curve 

2 A = ~ C O S ~ T  + CO 

(2)  Cam  cutve  coefficient 

Distorted  trapezoid 
Section I 

0 < Section I < 0.25 (114) 
Distorted  sine 

Section I 
0 < Section I < 0.5 (1/2) 

Distorted  constant  speed 
Section I 

0 < Section I < 0.125 (114) 

0 < Section I1 < 0.5 (112) 
Section I1 

Trapecloid 
Section I 

0 < Section I c 0.25 (114) 
Reverse  trapecloid 

Section I 
0 c Section I c 0.25 (114) 

C '  

1 

Default  value:  0.125  (1 18) 

Default  value:  0.125  (1/8) 

Default  value:  0.0625 (1116) 

Default  value: 0.25 (114) 

Default  value:  0.125  (118) 

Default  value:  0.1 25 (118) 

1 

I 
I 

I 
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APPENDIX 2 PRESENT  VALUE  CHANGE & SPEED  CHANGE 

c- 

I 

The  procedures  for  changing  the  virtual  servomotor's  present  value  and  speed,  and  for 
changing  the  synchronous  encoder's  present  value  are  discussed  in  this  section.  The 
CHGA  instruction  is  used  for  present  value  changes,  and  the  CHGV  instruction  is  used 
for  speed  changes.  Moreover,  when  the  A171  SCPU/A273UHCPU  (8-axis  specifica- 
tion)  is  used,  present  value  and  speed  changes  can  also  be  executed  using  the  DSFLP 
instruction.  For  details  regarding  the  CHGA,  CHGV,  and  DSFLP  instructions,  refer to 
the  Motion  Controller  (SV13/22)  Programming  Manual  (REAL  Mode). 

2.1 Present  Value  Change by CHGA  Instruction  and Speed Change by CHGV  Instruction 

Program  examples  are  shown  below. 

(1)  Virtual  servomotor  present  value  change  program 
(axis 1, A273UHCPU  8-axis  specification): 

Command M2044 WOO1 

CHGA~ JI I KO 

(2)  Virtual  servomotor  speed  change  program 
(axis  1,  A273UHCPU  8-axis  specification): 

Axis No. 
Speed  designation 

Command M2044  M2021 

1 REMARKS] 

1.  M2001:  Start  accept  flag (see Section 4.2.2). 
2.  M2044: REAWIRTUAL mode  status  flag  (see  Section  4.2.20). 
3.  M2021:  Speed  change  in  progress  flag  (see  Section  4.2.13) 
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r c 
(3)  Synchronous  encoder  present  value Chanm program 

(encoder No. 1,  A273UHCPU 8-axis specification): 

/-- Encoder No. designation ,- Present  value  designation I 

(a)  The present  value  and speed to be  change are set in the foilowing devices. 

Indirect  designation . . . . . . . Data  register (D) 

Link  register ON) Double-word 

File  register (R) I- 
* Direct  designation . . . . . . . . Decimal  constant (K) 

(b)  The  encoder No. setting  ranges  are as shown  below. 

For  A171  SCPU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E l  

For  A273UHCPU  (8-axis  specification) . . . . . . . . . E l  to E3 

For  A273UHCPU  (32-axis  specification) . . . . . . . . E l  to E12 

(c)  Cautions 

c 

n 

I , 
8 

If a  synchronous  encoder  present  value  change is attempted  while in the . 
Synchronous  encoder  present  value  changes  can  also  be  executed  during ! 
VIRTUAL  mode  operation  (during  pulse  input from synchronous  encoder). 
When a  present  value  change  occurs,  the  synchronous  encoder's  present 4 
value will be  continued  from  the  new  value. 

REAL  mode,  an  error  will  occur,  and  the  change  will  not  be  executed. / 

-L 

, 
Present  value  changes at the  synchronous  encoder  do  not  affect  the  output 
module's  present  value. * 

I R E M A R K S (  * 
f; 

1.  M2044: REAWIRTUAL mode  status flag (see  Section  4.2.20). 
2.  M2031:  Synchronous  encoder (Pl) axis present  value  change  in  progress 

flag (see Section  4.2.13). Y 
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(4) Present  value  in  one cam axis revolution change program  (for cam 1) 

Output axis No. designation 
Present  value  designation 

Command 
CHGA C1 KO 

(a)  The  present  value  and  speed to be  changed are set  in  the  following  devices. 

Indirect  designation . . . . . . . Data  register  (D) 

Link  register (W) 

File  register (R) 

Direct  designation . . . . . . . . Decimal  constant (K) 

(b)  The  cam No. setting  ranges  are  as  shown  below. 

For  A171  SCPU . . . . , . . . . . . . . . . . . . . . . . . . . . . . . C1 to C4 

For  A273UHCPU (8-axis specification) . . . . . . . . . C1 to C8 

For  A273UHCPU (32-axis specification) . . . . . . . . C1  to  C32 

(c) Cautions 

If the  present  value in one  cam  axis  revolution is designated  outside  the 
range 0 to (pulses  in  one  cam  axis  revolution - l), an  error  (error  code: 61 20) 
occurs  and  the  present  value  remains  unchanged. 
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2.2 Present Value & Sp8ed Changes by DSFLP Instruction 

Prcgram  examples  are  shown  below. 

(1) Virtual servomotor  present  value  change  program 
(axis 1, A273UHCPU  8-axis  specification): 

/- Axis No. designation 
r Present  value  change  register 

P m - M  DMOVP  K12345 Dsso 

I 
DSFLP D l  KO 

(2)  Virtual  servomotor speed change  program 
(axis 1, A273UHCPU  8-axis  specification): 

/- Axis No. designation ,- Present  value  change  register 

Speed change  register 
Speed designation 

I REMARKS/ 

1.  M2001:  Start  accept  flag  (see  Section  4.2.2). 
2.  M2044: REAWIRTUAL mode  status  flag (see Section  4.2.20). 
3.  M2021:  Speed  change in progress  flag  (see  Section  4.2.13). 

a 
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(3)  Synchronous  encoder  present  value  change  program 
(encoder No. 1, A273UHCPU  8-axis  specification): 

/- Present  value  designation 
r (1) Any device 

\ ;;cE;;;,;esignation 

Device  designated at (1) 

(a)  The  devices  which  can  be  used  at “D” and “n” in  the  above  program  are  as 
follows: 

D . . Data  register (D) 

Link  register (W) 

File  register (R) 

Timer (T) 

Counter  (C) 

n . . Decimal  constant  (K) 

Hexadecimal  constant (H) 

(b) The  encoder No. is  designated  as  follows: 

Encoder No. l...K2/H2 

Encoder No. 2...K3/H3 

Encoder No. 3...K4/H4 

(c)  Cautions 

If  the  synchronous  encoder  present  value  change is attempted  while  in  the 
REAL  mode,  an  error  will  occur,  and  the  change  will  not  be  executed. 

Synchronous  encoder  present  value  changes  can  also be executed  during 
VIRTUAL  mode  operation  (during  pulse  input from synchronous  encoder). 
When  a  present  value  change  occurs,  the  synchronous  encoder’s  present 
value will be  continued  from  the  new  value. 

Present  value  changes  at  the  synchronous  encoder  do  not  affect  the  output 
module’s  present  value. 

1.  M2044:  REALNIRTUAL  mode  status flag (see Section  4.2.20). 
2.  M2031:  Synchronous  encoder (Pl) axis  present  value  change  in  progress 

flag  (see  Section  4.2.13). 
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APPENDIX 3 NUMBER OF CONNECTABLE MECHANICAL MODULES 

The  number of mechanical  modules  which  can  be  connected is not  restricted  by  the 
processing  time. 
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APPENDIX  4  POSITIONING SIGNAL LIST 

4.1  Common Devices 

Table  APP.l Axis InpuVOutput  Signal  List 

I I Devlce No. 

XOEO - XOEA M4640 - M468 

M5440 - M5487 
SCPU + PCPU 

APP-11 
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Table APP.2 Internal Relay Ust I 

I 

Device No. 
Signal Name 

A1 71  SCPU A ~ ~ ~ U H C P U  (eaxis Signal Direction A ~ ~ ~ U H C P U  (xtsxis 
Specification) Specification) 

Clutch ON/OFF status PCPU + SCPU M2160 - M2223 M1984 - M1999 M1984 - M1991 
PC READY SCPU + PCPU M2WO 
Virtual  servomotor start accept 

All-axes  servo start accept flag 

flaas 
Manual  pulse  generator  enable 

M2049 M2009 M2009 

~~ - 

flags 
M2W1- M2W4 M2W1 - M2032 M2001- M2008 

PCPU + SCPU 

M2012 M2051- M2053 M2012 - M2014 - I I I 
JOG simultaneous start com- 
mand M2015 M2048 M2015 

Cam  data 8 limit switch output 
data batch  change  request flag 

- 

Cam data 8 limit switch output 

M2056 M2016 

M2057 M2017 - 
data batch  change  completed flag 

M2058 M2018 - 
data batch  change  error flag 
Cam  data 8 limit  switch  output 

Start  buffer full M2020 M2020 M2050 
Speed  change in progress  flags M2021 - M2024  M2021 - M2028 M2061- M2092 
Synchronous  encoder axis pres- 
ent  value  change in progress flag 
Speed  switching  point  designa- 
tion flag M2040 SCPU + PCPU 

System  setting  error flag M2041 PCPU + SCPU 
Ail-axes  servo  start  command 
flaa 

SCPU + PCPU 

PCPU + SCPU 

M2031 PCPU + SCPU M2101 - M2112 M2031 - M2033 

M2042 - I 

REAWIRTUAL mode  switching 
request  flag M2043 

SCPU + PCPU 

REAWIRTUAL mode  status flag 

error  detection flag 
REAWIRTUAL mode  switching 

M2044 

Synchronization  discrepancy 

M2045 

M2047 flaa 
Motion  slot  module  error  detection 

M2046 warning  flag 
' PCPU + SCPU 

Automatic  deceleration in prog- 
ress  flaa I M2128 - M2159 -1 
Speed  change "0" accept flag - - I M2240 - M2271 
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Table ApP.3 Data Register List 
~~ ~~ 

Device No. 
Signal Name 

A171SCPU A273UHCPU (WS 
Specification) 

A273UHCPU (3248 
Specification) 

virtual servomotor  monitoring 1 D700-  D723 I D700 - D747 I 
Storage  area  for  present  value af- 
ter main shafts differential aear 
Synchronous  encoder  monitoring 
area 
Storage  area for  present  value af- 
ter  main  shaft's differentid gear 
Cam  monitorina  area D l  240 - Dl 559 D760 - D799  D760 - D779 

D748 - D755  D748 - D759 
Dl120 - Dl239  

D666-D689 D686 - D691 

Output  module  monitoring ~ area I 0800 - D879 1 D800 - D959 I 
virtual servomotor controlchange 
area 1 D 9 6 0 - D 9 8 3  1 D W - D l 0 0 7  I 0640- D703 

~ 

Limit switch output  enabled/dis- 
a b l e d  s d n g  D1008,  Dl009 D760 - D775 Dl 008 - Dl  01 1 

Manual pulse  generator axis set- 
tina I Dl 01 2 I D 1 0 1 2 - D l 0 1 4  1 D714-D719  

" I I I 

JOG sirnuttaneous  axis  setting 1 D l 0 1 5  13710 - D713  Dl015 
Manual pulse  generator 1 -pulse 
input  magnification  setting Dl016  - Dl019  D720 - D751 Dl01  6 - Dl 023 

S i g d  Direction 

PCPU -. SCPU 

PCPU + SCPU 
C1) 

SCPU 4 PCPU 

*1: Signal  direction  is 'SCPU -. PCPU"  for the travel  value  setting  register only. 

i 
i 
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Table APP.4 S p d a l  Reg-lster List 

Device No. 

limit switch  output  status  storage I D9180, D91 81 
area I W180- D9183  I D776- D791 I 
PCPU error  cause  storage  area I D91W I 
Servo  amplifier  type  storage  area 

TEST  mode  request  error  cause 
ting error  cause  storage  area 
Manual pulse  generator  axis set- 

D792 - D799  D9185,  D9186 D9185, D9186 

storage  area 
Error  program No. storage  area 0 9 1 8 9  

Error  informatlon  storage  area  D9190 
Servo  amplifier  motion slot load- 
ing information  storage  area 

W187 

D9188 

D9185 - 09187 D9187 

D9182,  D9183  D9188 
PCPU + SCPU 

D9191 W191, D9192  D9191 

Manual pulse  generator  smooth- 
ing magnification  storage  area D9192 1 D9192 - D9194 D752 - 0754 

REAL/VlRTUAL  mode  switching 
error  information  storage area D9195 D9193- D9195  PCPU -+ SCPU  D9195 
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4.2 Internal  Relays (M) 

(1) Drive module 

(a) When A1 71 SCPU is used 

Table APP.5 Internal  Relay  List  (for A171 SCPU) 

Signal 
Direction Signal Name kvice No. 

M1984 

M1985 

M  1986 

M1987 

M  1988 

M1989 

M1990 

M1991 

M1992 - 
M1999 

M2000 

M2001 

M2002 

M2003 

M2004 

M2005 - 
M2008 
M2009 

M a 1 0  

M2011 

M2012 

Virtual  axis  No.  1  drive  clutch  ON/ 
OFF  status 

I M2015 JOG simultaneous START  com- 
mand SCPU + PCPU Virtual  axis  No.  1  auxiliary  input 

shaft  clutch  ON/OFF  status 
~~~~ 

Virtual  axis  No. 2 drive  clutch ON/ 
OFF  status 1 M2019 

M2016 - Unusable 
I I 

I M2020 I START buffer full Virtual  axis  No. 2 auxiliary  input 
shaft  clutch  ON/OFF  status 
Virtual  axis No. 3 drive  clutch  ON/ 
OFF  status 
Virtual  axis  No.  3  auxiliary  input 
shaft  clutch  ON/OFF  status 
Virtual  axis  No. 4 drive  clutch ON/ 
OFF  status 
Virtual  axis  No.  4  auxiliary  input 
shaft  clutch  ON/OFF  status 

PCPU + 

scpu 

M2021 Virtual  axis No. 1  speed  change in 
progress  flag 
Virtual  axis  No. 2  speed  change in 
progress  flag PCPU 4 SCPU 

~~~~ ~~ ~ 

Virtual  axis  No. 3  speed  change in 
progress  flag I M2023 

1 M2024 Virtual  axis No.  4  speed  change  in 
progress  flag 

Unusable I -  1 M2030 
M2025 - Unusable 

PC READY ISCPU-PCPU I M2031 Synchronous  encoder (Pl) axis 
present  value  change  in prowess PCPU + SCPU 

- Unusable 
I I 

SCPU - PCPU 
,PPI I 

I M2040 Speed  switching  point  designation 
flag Virtual  axis  No. 2 start accept  flag Speed  switching  point  designation 

PCPU - SCPU 
M2040 

System  setting  error  flag M2041 
flag . _ I  ., 1 -  

?m  setting  error  flag PCPU + SCPU 
~~ 

Virtual  axis  No. 4 start  accept  flag I M2042 All-axes  servo START  command 
flag 

SCPU - PCPU 
Unusable I - I M2043 REAIJWRTUAL  mode  switching 

reauest 

All-axes  servo start accept  flag PCPU -, SCPU REAWIRTUAL mode  status M2044 

M2045 error  detection 
REAWIRTUAL mode  switching 

- Unusable PCPU - SCPU I M2046 Synchronization  discrepancy 
warning  flag 

F P U  - PCPU I M2047 Motion slot error  detection  flag Manual  pulse  generator  enabled 
Ran 

, 

APP-15 



I 

Table  APP.6 Internal  Relay (I/O) List (for  A1  71  SCPU) 

\ Device 

Input 

output 

Signal  Name Virtual 
Servomotor 

I 

Error detection 
External  signal TREN 
Virtual  mode  continuation d W e d  
warning  signal 
Positioning  start  completed 
Positioning  completed 
Unusable 
Command in-position 
Speed  control in progress 

Unusable 

Error  detection 

- 

0 

Unusable 

Error  reset - 
I 

Forward JOG start 

Unusable l o  
Error  reset I 
Unusable 

Unusable 

Encoder 

0 

0 

t 

I 

I 

4 

i 
I 
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(b) When  A273UHCPU (8-axis  specification) is used 

Table APP.7 Internal Relay List (for  A273UHCPU &axis Specification) 

--NO. Signal Name #vice No.  Signal  Name 

I M2007 Virtual  axis  No. 7 start  accept  flag M1984 I Virtual  axis No. 1 drive clutch ON/ 
OFF status 

I M2008 I Virtual  axis No. 8 start  accept flag Virtual  axis No. 1 auxiliary  input 
shaft clutch ON/OFF  status 
Virtual axis No. 2 drive clutch ON/ 
OFF status 
Virtual axis No. 2 auxiliary  input 
shaft clutch ON/OFF status 
Virtual  axis  No. 3 drive  clutch ON/ 
OFF  status 
Virtual  axis No. 3 auxiliary  input 
shaft  clutch ON/OFF status 

PCPU - SCPU M1985 

M1986 

M1987 

M1988 

M1989 

1 M2009 I All-axes  servo  start  accept  flag 

I M2012 I abled flag 
Manual  pulse  generator No. 1 en- 

I M2013 Manual  pulse  generator  No. 2 en- 
abled flag 

1 M2014 Manual  pulse  generator  No. 3 en- 
abled flag SCPU + PCPU 

Virtual  axis No. 4 drive clutch ON/ 
OFF status M1990 I M2015 1 JOG simultaneous  start  command 

M199t Virtual  axis No. 4 auxiliary  input 
shaft clutch ON/OFF status 

'CPU -D SCPU 
M1992 Virtual  axis No. 5 drive clutch ON/ 

OFF status 
Virtual  axis No. 5 auxiliary  input 
shaft clutch ON/OFF status 
virtual axis No. 6 drive clutch ON/ 

I 

1 shaft  clutch  ON/OFF  status 
Virtual  axis No. 6 auxiliary  input 

Virtual  axis  No. 2 speed  change in 
progress  flag M1996 1 Virtual  axis No. 7 drive clutch ON/ 

OFF status 

1 M2023 Virtual  axis  No. 3 speed  change in 
oroaress  flaa PCPU + SCPU 

I M2024 Virtual  axis  No. 4 speed  change in 
progress flag 
Virtual  axis  No. 5 speed  change in 
progress flag 
Virtual  axis  No. 6 speed  change in 
progress flag 

M2025 

1 PCREADY 
I 

Virtual  axis  No. 7 speed  change in 
. -  

M2001  Virtual  axis  No. 1 start  accept flag 

M m 2  Virtual  axis No. 2 start  accept flag 

M2003  Virtual axis No. 3 start  accept flag 
M2004 'Virtual axis No. 4 start  accept flag 

M m 5  Virtual  axis No. 5 start  accept flag 

M2006 Virtual  axis No. 6 start  accept flag 

I M2028 1 Virtual axis No. 8 speed  change in 
progress flag 

PCPU + SCPU 

present  value  change in progress 
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Table APP.7 internal  Relay List (for A273UHCPU &exis Specification)  (Continued) 

Device No. Signal Name sigw Signal Name 1 Direction I Dewkg No* I Signal 
Direction 

M2033 I present  value  change in progress 
Synchronous  encoder  (P3)  axis 1 pcpu REAL/VlRTUAL  mode  switching 

l -  I M2044 I REALNiRTUALmcde status I 
M2040 REAWIRTUAL mode switching scpu -+ pcpu Speed switching  point  designation 

flag 
~ PCPU + SCPU error  detection M2045 

M2041 I System  setting  error  flag 1 PCPU -. SCPU 1 M2046 I Synchronization  discrepancy 
warning  flag I 

M2042 I All-axes  servo start command  flag I SCPU - PCPU I M2047 I Motion  slot  error  detection  flag I 

I 

L 

.. . 
i 

i 
i 
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Table APP.8 I/O Relay List (for A273UHCPU &axis Specification) 

E - 
Syn- 
chro- 
nous 
incoder 

- 
'1/El 
YE0 

KE3 

- 
- Error  detection I 

I I I 

XE4 External  signal 
TREN I -  O 
Virtual mode  con- 
tinuation  disabled 

Positioning  com- 
pleted 

XF8 
- 

- 

- 
Y EO 

XF9 
- 

- 

Unusable I 
Command  in- 
position I X103  X113  X123  X133  X143  X153  X163  X173 

- 
X104  X114  X124  X134  X144  X154  X164  X174 Speed  control  in 0 

progress 

I X105 I X115 I X125 I X135 I X145 I X155 I X165 I X175 Unusable 

Error  detection 

Unusable 

Error  reset 

I I X106 ( X116 I X126 I X136 I X146 I X156 I X166 I X176 
X107 X117 X127 X137 X147 X157 X167 X177 
X108 X118 X128 X138 X148 X158 X168 X178 

XlOF X11F X12F X13F X14F X15F X16F X17F 
YE1 

YlOO YllO Y120  Y130  Y140  Y150  Y160  Y170 

Y101  Y111  Y121  Y131  Y141  Y151  Y161  Y171 

Y102  Y112  Y122  Y132  Y142  Y152  Y162  Y172 

Y103  Y113  Y123  Y133  Y143  Y153  Y163  Y173 

Stop  command 
Rapid  stop  com- 
mand 
Forward JOG 
start 
Reverse JOG 
start 
Complete  signal 
OFF  command 

Unusable 

Error  reset 
Unusable 
Stop  input en- 
ableldisable 

Unusable 

0 c + Y106 Y116 Y126 Y136 Y146 Y156 Y166 Y176 
Y107 Y117 Y127 Y137 Y147 Y157 Y167 Y177 
Y108 Y118 Y128 Y138 Y148 Y158 Y168 Y178 

Y109  Y119  Y129  Y139  Y149  Y159  Y169  Y179 

YlOA Y11A  Y12A  Y13A  Y14A  Y15A  Y16A  Y17A 

IYlbF  /Yl- lF  lYl-2F IYl-3F  1Yi4F /y15F /Yl-6F  IYi7F 
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(c) When A273UHCPU  (32-axis specification) is used 

Table APP.9 Internal Relay List (for A273UHCPU Z-axis Specification) 

Signal Name Signal 
Direction Device No. Signal Name 

I M2000 I PC  READY SCPU - PCPU I M2024 I flag 
Virtual  axis No. 24 start  accept 

1 '2025 1 flag 
Virtual  axis No. 25 start  accept 

I M2002 I Virtual axis No. 2 start  accept  flag I '2026 I flaa 
Virtual axis No. 26 start  accept 

I M2003 1 Virtual axis No. 3 start  accept  flag M2027 Virtual  axis No. 27 start  accept 

flag 
Virtual  axis No. 28 start  accept 

flag 
Virtual axis No. 29 start  accept 

flag 
Virtual  axis No. 30 start  accept 

flag 
V~rtual axis No. 31 start  accept 

flag 

M2028 

M2029 

M2030 

M2031 

PCPU - SCPU 

M2005 Virtual  axis No. 5 start accept flag 

M2006 Virtual  axis No. 6 start  accept  flag 

M2007 Virtual  axis No. 7 start  accept flag 

M2008 Virtual  axis No. 8 start accept  flag I I flag 
Virtual  axis No. 32 start accept 

- 

PCPU - SCPU 

SCPU - PCPU 

I ~ 2 0 1 0  Inaa 
Virtual  axis No. 10 start  accept I '2040 I flaa 

Speed  switching  point  designation 

I ~ 2 0 1 1  I flag 
Virtual  axis No. 11 start  accept I ~ 2 0 4 1  I System  setting  error flag 

I -  

M201 Virtual  axis No. 12 start  accept 
flag 

~ ~~ 

>CPU - SCPU I M2042 I All-axes servo  start  command flag PCPU - SCPU 

I 2 0 1 3  Iflag 
virtual axis No. 13 start  accept I M- I reauest 

REAWIRTUAL mode switching SCPU - PCPU 

I '2014 I flaa 
Virtual  axis No. 14 start accept 1 rz I z r z ~ : L  mode status 

REAIJVIRTUAL  mode switching I ~ 2 0 1 5  l t aa  
Virtual  axis No. 15 start  accept 

PCPU - SCPU I -  

Virtual  axis No. 16 start  accept I M- I Synchronization  discrepancy 
warning flag 

I -  

M201 Virtual  axis No. 17 start  accept 
flag I M2047 1 M i o n  slot error  detection flag 

- -Mml8  I ;$~al axis No. 18 start  accept I M2048 1 JOG simultaneous  start  command SCPU - PCPU 

I ~ 2 0 1 9  Iflag 
Virtual  axis No. 19 start  accept I M2049 I All-axes servo  start  accept flag 

PCPU - SCPU 

I '2020 I flag 
Virtual  axis No. 20 start  accept I M2050 I START  buffer full 

I ~ 2 0 2 1  1 flag 
Virtual  axis No. 21 start  accept I M2051 I abled flag 

Manual  pulse  generator No. 1 en- 

I ~ 2 0 2 2  I flaa 
Virtual  axis No. 22 start  accept I M2052 I abled flag 

Manual  pulse  generator No. 2 en- SCPU - PCPU 

I '2023 I flag 
Virtual  axis No. 23 start  accept I ~ 2 0 %  I hledflaa 

Manual  pulse  generator No. 3 en- 
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Tabla W . 9  Internal Relay Llst (for A273UHCPU =-axis Specitlcation) (Continued) 

Signal N a m  Signal 
Dlrectlon 

Signal 
Direction Signd Name 

Unusable 

Cam 8 limit  switch output data 
batch  change request Rag 
Cam 8 limit  switch output data 
batch  change  completed  flag 
Cam & limit  switch output data 
batch  change error flag 

Unusable 

Virtual axis No. 1 speed chartge  in 

Virtual axis No. 2 speed change in 

Virtual axis No. 3 speed charge in 
progress  flag 
Virtual axis No. 4 speed change in 

progress  flag 

progress  flag 

progress  flag 
Virtual axis No. 5 speed chartge  in 
progress  flag 
Virtual axis N o .  6 speed change  in 

Virtual  axis No. 7 speed change in 

Virtual axis No. 8 speed change  in 

Virtual axis N o .  9 speed change in 
progress  flag 
virtual axis No. 10 speed change 
in pogress Rag 
Virtual axis No. 11 speed change 
in pogress flag 
virtual axis No. 12 speed change 
in  progress Rag 
Virtual axis No. 13 speed change 
in  progress  flag 
Virtual axis No. 14 speed change 
in pogress Rag 
Virtual axis N o .  15 speed change 
in  progress  flag 
Virtual axis No. 16 speed change 
in  progress Rag 
Virtual axis No. 17 speed change 
in  progress  flag 
Virtual axis No. 18 speed change 
in  progress flag 

in  progress  flag 
Virtual axis N o .  20 speed change 
in  progress ilag 
Virtual axis N o .  21 speed change 
in  progress  flag 

progress Reg 

progress  flag 

progress  flag 

Virtual axis No. 19 speed change 

Devlce No. 

M2054 

M2055 

M2056 

M2057 

M2058 

M2059 

M2060 

M 2 0 6 1  

M2062 

M2063 

M2064 

M2065 

M2m 

M2067 

M2068 

M2069 

M2070 

M2071 

M2072 

M2073 

M2074 

M2075 

M2076 

M20?7 

M2078 

M2079 

M2080 

M2081 

Device No. 

moa2 

M2083 

M2084 

M2085 

M2086 

M2087 

M2088 

M2089 

M2090 

M209 1 

M2092 

M2093 - 
M2100 

M2101 

M2102 

M2  103 

M2104 

M2105 

M2106 

M2107 

M2108 

M 2 1 0 9  

M2110 

M2111 

M2112 

M2113 - 
M2127 

M2128 

M2129 

M 2 1 3 0  

Virtual axis No. 22 sped  change 
in  progress  flag I 
Virtual axis No. 23 speed change 
in  progress  flag I 

SCPU + PCPU 1 Virtual axis No. 24 speed change 
in  progress  flag 

~ Virtual axis NO. 25 speed change 
I in  progress  flag 
Virtual ads No. 26 speed change 
in  progress  flag 
Virtual axis No. 27 speed change 
in  progress  flag 
Virtual axis No. 28 speed change 

' in  progress  flag 

PCPU + SCPU 

PCPU -. SCPU 

i Virtual axis No. 29 speed c h q e  
in  progress  flag I .I 

, 
J' 

Virtual axis No. 30 speed change 
in  progress  flag I 
virtual axis No. 31 speed change 
in  progress  flag 

Unusable 

Synchronous encoder (PI) axis 
present  value  change  in  progress I 
Synchronous  encoder (P2) axis 
present  value  change  in  progress 
Synchronous  encoder  (P3) axis 
present  value  change  in  progress 
Synchronous encoder (P4) axS 
present  value  change  in  progress 
Synchronous  encoder  (P5) axis 
present  value  change  in  progress 
Synchronous  encoder (P6) axis 
present  value  change  in  progress 
Synchronous  encoder (P7) axis 
present  value  change  in  progress 
Synchronous  encoder (Pa) axis 
present  value  change  in  progress 
Synchronous  encoder (P9) axis 
present  value  change  in  progress 

PCPU - SCPU 
PCPU --c SCPU 

Synchronous  encoder  (PIO) ads 
present  value  change  in  progress I 
Synchronous  encoder  (P11) ads 
present  value  change  in  progress I 
Synchronous encoder (P12) ads 
present  value  change  in  progress 

Unusable 

Virtual axis No. 1 automatic decel- 
eration  in  progress  flag 
Virtual axis N o .  2 automatic d d -  
eration  in  progress Rag 
Virtual axis  No. 3 automatic decel- 
eration  in  progress Rag 

PCPU - SCPU 
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Tsbk APP.9 Internal Retay Ust (for A273UHCPU %-exis Specifkatbn) (Carrtinwd) 

Signal 
Dlreclion 

Signal 
Direction S1gn.l Name Device No. Signal Name 

M2159 I Virtual  axis  No. 32 automatic de- 
celeration in progress flag 

M2132 1 Virtual axis No. 5 automatic  decel- 
eration in progress  flag M2160 I Virtual  axis  No. 1 drive  clutch  ON/ 

OFF  status 

M2133 1 Virtual  axis No. 6 &&natic decel- 
eration in progress  flag M2161 1 Virtual  axis  No. 1 euxiliary  input 

shaft  clutch  ON/OFF status 

M2134 I Virtual axis No. 7 automatic  decel- 
eration  in  progress  flag M2162 I Virtual axis No. 2 drive clutch ON/ 

OFF status 

M2135 I Virtual axisNo. 8 automatic  decel- 
eration in progress  flag shaft  clutch ON/OFF status 

Virtual  axis No. 2 auxiliary input. 

M2136 1 Virtual  axis  No. 9 automatic  decel- 
eration in progress  flag ~ 2 1 ~  I OFF status 

Virtual  axis  No. 3 drive clutch ON/ 
I 

M2165 I shaft  clutch  ON/OFF  status 
Virtual  axis  No. 3 auxiliary  input 

M2166 I Virtual axis No. 4 drive clutch ON/ 
OFF  status 

~~~ 

M2167 I Virtual axis No. 4 auxiliary  input 
shaft  clutch  ONlOFF  status 

Virtual axis No. 12 automatic  de- 

M2140 I Virtual  axis No. 13 automatic  de- 
celeration  in  progress  flag 

~ ~~ 

M2168 I Virtual axis No. 5 drive  clutch ON/ 
OFF  status 

I 

M2169 I shaft  clutch  ON/OFF  status 
Virtual axis No. 5 auxiliary input M2141 I Virtual  axis  No. 14 automatic  de- 

celeration  in Droaress  flaa 
1 

M21 70 1 OFF  status 
Virtual axis No. 6 drive clutch ON/ 

celeration in progress  flag 
Virtual  axis No. 16 automatic  de- 
celeration in progress  flag M21 71 Virtual  axis  No. 6 auxiliary  input 

shaft  clutch  ON/OFF status 

M2144 1 Virtual  axis  No. 17 automatic d&- 
celeration in progress  flag M2172 I Virtual axis No. 7 drive clutch ON/ 

OFF  status 
PCPU + SCPU 'CPU + SCPU I 

M21 73 I shaft  clutch  ON/OFF  status 
Virtual axis No. 7 auxiliary  input 

M2174 I Virtual  axis No. 8 drive  clutch ON/ 
OFF  status 

M21 75 Virtual  axis  No. 8 auxiliary  input 
shaft  clutch  ON/OFF  status celeration in progress  flag 

M2148 I Virtual  axis  No. 21 automatic  de- 
celeration in progress  flag M2176 1 Virtual  axis No. 9 drive clutch ON/ 

OFF  status 
I 

M21 ,, Virtual  axis  No. 9 auxiliary  input 
shaft  clutch  ON/OFF  status M2149 I Virtual axis No. 22 automatic de- 

celeration in Droaress  flaa 

t Virtual aris No. 23 automatic  de- 
M2150 celeration  in  progress flag 
M21 51 Virtual  axis  No. 24 automatic  de- 

celeration in progress  flag 

M21 52 Virtual  axis No. 25 automatic  de- 
celeration in progress  flag 

Virtual  axis No. 10 drive  clutch 

Virtual  axis  No. 10 auxiliary input 

Virtual  axis  No. 11 drive  clutch 

~. ~ 

M21 78 ONIOFF status 

M21 79 shaft  clutch  ONlOFF  status 

M21 8o ONIOFF status 

M2181 

ON/OFF  status M21 82 

Virtual  axis  No. 11 auxiliary  input 
shaft  clutch  ONlOFF  status 
Virtual  axis  No. 12 drive  clutch 

Virtual  axis  No. 12 auxiliary  input 

Virtual  axis  No. 13 drive clutch 

Virtual  axis No. 13 auxiliary  input 

Virtual axis No. 14 drive  clutch 

M2183 shaft  clutch  ON/OFF  status 

M21 84 ONIOFF status 

M2185 shaft clutch  ON/OFF  status 

M2186 ONIOFF status 

M2153 1 Virtual  axis  No. 26 automatic  de- 
celeration in progress  flag 

~ ~ ~~~ 

M2154 I Virtual axis No. 27 automatic  de- 
celeration in progress  flag 

M2155 I Virtual  axis  No. 28 automatic de- 
celeration  in Droaress  flaa 
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TaMe APE9 tntemal Relay List (for A273UHCPU =-axis Speciffcation) (Continued) 
~ 

Signal 
Direction 

Signal 
Direction Device No. Singal N.me 

M221 shaft  clutch  ON/OFF  status 
Virtual  axis No.  28 auxiliary  input 

M221 ONIOFF status 
Virtual  axis  No. 29 drive  clutch 

M221 shaft  clutch  ON/OFF  status 
Virtual axis No. 29 auxiliary  input 

Device No. Singal Name 

M21 87 

shaft  clutch  ON/OFF  status M21 89 

ONIOFF status M2188 

shaft  clutch  ON/OFF  status 
Virtual  axis No. 14 auxiliary  input 

Virtual  axis  No. 15 drive  clutch 

Virtual  axis  No. 15 auxiliary  input 

Virtual  axis No. 30 drive  clutch 
ONiOFF  status 

Virtual  axis  No. 16 drive  clutch 
ONlOFF  status 

I 

M2219 1 shaft  clutch  ON/OFF  status 
Virtual  axis No. 30 auxiliary  input PCPU + SCPU Virtual  axis  No. 16 auxiliary  input 

shaft  clutch  ON/OFF  status 

(M2220 1 Virtual  axis  No.  31  drive  clutch 
ONiOFF  status I M2192 1 Virtual  axis  No. 17 drive  clutch 

ONiOFF  status 

I M2221 I Virtual  axis  No.  31  auxiliary  input 
shaft  clutch  ON/OFF  status M21 93 shaft  clutch  ON/OFF  status 

Virtual  axis  No.  17  auxiliary  input 

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

ON/OFF  status 

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

shaft  clutch  ON/OFF  status 
Virtual  axis No. 19  drive  clutch 
ON/OFF  status 

- 

PCPU - SCPU 

Virtual  axis  No.  1  speed  change 
"0" accept  flag 

Virtual  axis No. 19  auxiliary  input 
shaft  clutch  ONlOFF  status 

1 M2241 1 Virtual  axis No. 2  speed  change 
"0" acceot  flaa I M2198 I Virtual  axis No. 20  drive  clutch 

ONlOFF  status 

I M2242 I Virtual  axis  No.  3  speed  change 
"0" accept  flaa 

Virtual  axis  No.  20  auxiliary  input 

Virtual  axis  No. 21 drive  clutch Virtual  axis  No.  4  speed  change 

Virtual  axis  No. 5 speed  change 
" 0  accept  flag 

PCPU - SGPU 
Virtual  axis No.  21 auxiliary  input 
shaft  clutch  ONlOFF  status 1 M2245 I Virtual  axis  No.  6  speed  change 

"0" accept  flag I M2202 I Virtual  axis  No.  22  drive  clutch 
ON/OFF  status 

I M2246 1 Virtual  axis  No.  7  speed  change 
"0" acceot  flaa 

I M2247 I Virtual  axis No. 8 speed  change 
"0" accept  flag 

Virtual  axis  No.  23  drive  clutch 
I 

M2205 Virtual  axis  No.  23  auxiliary  input 
shaft  clutch  ON/OFF  status I M2248 I Virtual  axis No. 9 speed  change 

"0" accept  flag 
I 

Virtual  axis No. 10  speed  change 
. -  

I M2206 1 Virtual  axis No. 24  drive  clutch 
ON/OFF  status 

I 2 2 5 0  1 Virtual "0" accept  axis  flag  No. 11 speed  change M2207 shaft  clutch  ON/OFF  status 
Virtual  axis  No.  24  auxiliary  input 

I M2251 1 Virtual  axis  No.  12  speed  change 
"0" accept  flag I M2208 I Virtual  axis  No.  25  drive  clutch 

ON/OFF  status 

1 M2252 I Virtual  axis  No. 13 speed  change 
"0" accept  flag M2209 

ON/OFF  status MZ12  

Virtual  axis  No.  26  auxiliary  input M2211 

ON~OFF status M221 O 

shaft  clutch ON/OFF status 
Virtual  axis  No.  25  auxiliary  input 

Virtual  axis No.  26  drive  clutch 

shaft  clutch ON/OFF status 
Virtual  axis  No. 27 drive  clutch 

I M2253 1 Virtual  axis No. 14  speed  change 
" 0  acceDt flaa 

I M2254 1 Virtual  axis  No.  15  speed  change 
"0" accept  flaa . -  
Virtual  axis  No. 16 speed  change 
'30" accept  flag M2255 

I 

M2213 1 shaft  clutch  ON/OFF  status 
Virtual  axis  No. 27 auxiliary  input I M2256 I Virtual  axis  No. 17 speed  change 

"0" accept  flag 

1 2 2 5 7 -  ~ -F Virtual  axis  No.  18  speed  change 
0" acceDt  flaa I M2214 1 Virtual  axis  No.  28  drive  clutch 

ON/OFF  status 
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TeMe APP.9 Internal Retgr Ust (tor An3utCCPU 3 2 - d ~  Speeirioaion) (Continud) i 

DeviceNo. I I Mrectron 
Signal 

M2258 I Virtual axis No. 19 speed change 
'0" accept  flag 1 

M2259 I Virtual  axis No. 20 s p e d  chmge 
'0" accept  flag I . -  

M2260 Virtual axis No. 21 speed change 
' O W  accept  flag 
Virtual  axis No. 22 s p e d  change M2261 

Virtual  axis  No. 24 speed change 
'0" accept  flag 

'0" accept  flag 
Virtual  axis No. 23 speed change M2262 

'0" accept  flag 
PCPU - SCPU 

M2264 I Virtual  axis  No. 25 speed change 
'0" accept  flag I 

M2265 I Virtual  axis No. 26 speed change 
'0" acceot  flaa I 

Device No. 1 I Direction 
Signal 

M2266 I Virtual axis No. 27 speed change 
'0" accept  flaa I 

M2267 I Virtual axis No. 28 speed change 
"0" accept  flag I 

M2268 '0" accept  flag 
Virtual axis No. 29 speed change 

PCPII- SCPII 

M2269 I Virtual axis No. 30 speed change 
'0" accept  flag I ' -' - --. - 
Virtual  axis  No. 31 speed change 

'0" accept  flag 
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Table APP.10 Internal  Relay Lid (Synchronous Encoder) 
(for A273UHCPU (32-axis Specification)) 

Device 
W/E2 ME6 P5E5 P4E4 P3E3 

Signal Name 

M W  Error  detection M4660 M4656 M4652 M W  M M  
~ 4 6 4 1  Externalsimal TREN M4661 M a 7  M4653 ~ 4 6 4 9  ~ 4 6 4 5  

I M4642 1 M4646 I M4650 1 M4654 1 M4658 I M4662 /signal 
Virtual mode  continuation  disabled  warning I 

~~~ ~ 

M4643 Unusable M W  M4659  M4655 M4651  M4647 

Input P12E12 Pl l /E l l  PlO/ElO WE9 WE8 P7E7 
M4664 Error  detection M4684 M468fl M4676 M4672  M4668 

rpM4665 I M4669 I M4673 I M4677 I M4681 I M4685 I External  signal  TREN I I M4666 I M4670 I M4674 I M4678 I M4682 I M4686 1 signal 
Virtual mode  continuation  disabled  warning I 

1 M4667 I M4671 I M4675 I M4679 I M4683 I " 8 7  I Unusable I 
~~ 

output 

M5465 M5469 M5473 M5477 M5481 M5485 
M5466 M5470 M5474 M5478 M5482 M5486  Unusable 
M5467 M5471 M5475 M5479 M5483 M5487 
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TaMe APP.10 Intemd Relay List +#Mud Servomotor) 
(tor A273UHCW (324s Specification)) , 

1 
\ Device I 
\ 

Input 

I M4019 I M4b39 I M i 5 9  I M i 7 9  I M 4 k 9  I M i 1 9  I M4;39 I M4;59 I Unusable 

M4800 I M4820 I M4840 [ M W  1 M4880 1 M4900 I M4920 ] M4940 I Stopcommand 1 
"01 

Complete  signal  OFF  command M4944  M4924  M4904 M4884 "64  "44 M4824 M4804 
Reverse JOG start M4943  M4923 M W  M4W3 M W  "43 M4823 M4803 
Forward JOG start M4942  M4922  M4902 M4882 M4862 M4842  M4822 M4802 
Rapid  stop  command M4941  M4921  M4901 M4881 M4861  M4841 M4821 

M4806 M4826 M4846 M4866 I M4886 M4906  M4946 M4926 
M4805 

Unusable 
M4945  M4925 M 4 W  M4865 - M4845 M4825 

output 'I 
I M4807 I "27 I M4847 I M4867 I M4887 I M4907 I M4927 1 M4947 Error reset ~1 

M4808 

M4950  M4930 M4910  M4890  M4870  M4850  M4830 M4810 
Stop  input  enable/disable M4949  M4929  M4909 M4889 M48W M4849  M4829 "09 
Unusable  M4948  M4928  M4908  M4888  M4868 M4848 M4828 

M4819  M4839  M4859  M4879 M4959  M4939  M4911 "99 
- Unusable 

Axis9 

Command in-position M4303 M4283  M4263  M4243 M4223 M4203  M4183 M4163 
Unusable M4302  M4282 M4262  M4242  M4222 M4202 M4182 M4162 
Positioning  completed  M4301  M4281  M4261 M4241 M4221  M4201  M4181 M4161 
Positioning start completed  M4300  M4280  M4260 M4240 M4220  M4200  M4180  M4160 

Axis16 Axis15 Axis14 Axis13 Axis12 Axis11 Axis10 

y' I 

Input I M4164 I M4184 I M4204 I M4224 I M4244 I M4264 I M4284 I M4304 I Speed control  in  proqress -7 
M4165  M4185  M4205  M4225  M4245  M4265  M4285  M4305 
M4166  M4186  M4206  M4226  M4246  M4266  M4286  M4306 
M4167  M4187  M4207  M4227  M4247  M4267  M4287  M4307  Error  detection 
M4168  M4188  M4208  M4228  M4248  M4268  M4288  M4308 

M4179  M4199  M4219  M4239  M4259  M4279  M4299  M4319 

Unusable 

- Unusable 

Output 

4 
I I ~ 4 9 6 8  1 ~ 4 9 8 8  I ~ 5 0 0 8  I ~ 5 0 2 8  I M5047 I MEOX I M5088 I M5108 I Unusable -7 

I M4969 I M4989 1 M5009 1 M5029 I M5049 1 M5069 I M5089 I M5109 I Stop  input  enableldisable ~~ 1 'I 
M4970 

M5119  M5099  M5079 M5059 M5039  M5019  M4999 M4979 

M5110 M5090  M5070  M5050 M5030  M5010  M4990 
- Unusable 
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Table  APP.10  Internal  Relay  List  (Virtual Servomotor) 
(for  A273UHCPU  (32-axis  Specification))  (Continued) 

Device 
Axis17 

Unusable M4462 M4442  M4422  M4402 M4382  M4362  M4342 M4322 
Positioning  completed M4461 M W 1   M U 2 1  M4401 M4381  M4361 M4341 M4321 
Positioning  start completed M460 M4440 MU20 M4400 M4380 M4360 M4340 h44320 

Axis24 Axis23 Axis22 M s 2 l  Axis20 Awist9 Axis18 
Signal Name 

Input 

I M4323 I M4343 I M4.363 I M4383 I M4403 I M4423 I M4443 I M4463 I Command i n w i t i o n  1 
M4324 I M4344 I M4364 I M4384 I M4404 1 M4424 I M4444 I M4464 I Speed contrd in Droaress 1 
M4325 I M4345 I M W  I M4385 I M4405 I M4425 1 M4445 1 M4465 
M4326 I M4346 I M4366 1 M4386 I M4406 I M4426 I M4446 1 M4466 

Unusable 

I M4327 I M4347 I M4367 I M4387 I M4407 I M4427 1 M4447 I M4467 I Error  detection I 
M4328 

Stov command  M5260  M5240  M5220  M5200  M5180 M5160  M5140  M5120 
M4479  M4459 M4439  M4419 M4399  M4379  M4359 M4339 

M4468 M4448  M4428  M4408 M4388  M4368  M4348 
- Unusable 

output 

1 M5121 I M5141 I M5161 1 M5181 1 M5201 I M5221 I M5241 I M5261 I Rapid  stov  command 
~~ ~~~ ~~~~~~ ~ 

1 
1 M5122 I M5142 I M5162 I M5182 I M5202 I M5222 1 M5242 1 M5262 I Forward JOG start 1 
I M5123 I M5143 I M5163 I M5183 1 M5203 I M5223 I M5243 1 M5263 I Reverse JOG start I 

M5124 

Stop  input  enable/disable M5269  M5249 M5229  M5209 M5189  M5169  M5149  M5129 
Unusable M5268 M5248  M5228  M5208  M5188  M5168  M5148 M5128 
Error  reset M5267  M5247  M5227  M5207 M5187 M5167  M5147 M5127 

M5266 M5246  M5226  M5206 M5186  M5166  M5146  M5126 
M5265 M5245 M5225 M5205 M5185 M5165 M5145  M5125 

Complete  signal  OFF  command M5264 M5244  M5224  M5204 M5184  M5164 M5144 

Unusable 

M5130 

M5139 

M5270  M5250 M5230  M5210 M5190  M5170  M5150 

M5279  M5259 M5239  M5219 M5199 M5179  M5159 
- Unusable 

Axis25 
Positioning  start  completed  M4620  M4600 M4580  M4560 M4540  M4520  M4500 M4480 

Axis32 Axis31 Axis30 Axis29 Axis28 Axis27 Axis26 

Input 

Output 

M4488  M4628  M4608 M4588  M4568 M4548  M4528 M4508 

M4499 M4519 

Complete  sianal  OFF  command  M5424  M5404  M5384  M5364  M5344  M5324  M5304 M5284 
Reverse JOG start  M5423 M5403  M5383  M5363 M5343 M5323  M5303 M5283 
Forward JOG start  M5422 M5402  M5382  M5362  M5342  M5322  M5302 M5282 
Rapid stopcommand M5421  M5401 M5381  M5361 M5341  M5321 M5301 M5281 
Stop  command M5420 M5400  M5380  M5360  M5340  M5320  M5300 M5280 

M4639  M4619 M4599  M4579 M4559  M4539 
- Unusable 

M5285 I M5305 I M5325 I M5345 I M6365 I M5385 I M5405 I M5425 
M5286 I M5306 I M5326 I M5346 I M5366 I M5386 I M5406 I M5426 

Unusable 

I M5287 I M5307 I M5327 I M5347 I M5367 I M5387 I M5407 I M5427 1 Error  reset I 
I M5288 I M5308 I M5328 I M5348 I M5368 I M5388 1 M5408 1 M5428 I Unusable I 
M5289 I M5309 I M5329 I M5349 I M5369 I M5389 I M5409 I M5429 I Stop  input  enable/disable 
M5290 I M5310 I M5330 I M5350 I M5370 I M5390 I M5410 I M5430 I 
M5299  M5439  M5419  M5399 M5379 M5359 M5339  M5319 

- Unusable 
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(2) Output module 

(a) When A171SCPU is used 

Table APP.ll Internal Relay (VO) List (for Al71SCW) 
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(b) When A273UHCPU (8-axis specification) is used 

Table APP.12 Input/Output List (for A273UHCPU &axis Specification) - 
totaq 
raMe 

- 
Cam \L oevice 

r l ~ s 2 ~ s 3 ~ s 4 ~ ~ 5 ! A x h 6 ~ s 7 ~ ~ 8  
Signal Name Iscrew 

Bdl 

- I -  
I X2 I X12 I X22 1 X32 I X42 I X52 I X62 I X72 I In-position 

X4 I X14 I X24 I X34 I X44 I X54 I X64 I X74 
X5 1 X15 I X25 I X35 I X45 I X55 I X65 I X75 

Vacant (OFF) - I -  
0 0 X6 

X77 I Error  detection X67  X57  X47 X37  X27  X17 X7 
Zero-point  pass X76 X66  X56  X46 X36  X26  X16 

0 I o  0 0 
0 
0 
- 0 

0 
- 

0 
0 
- 0 

0 
- Inputs .+- 

i 

0 I o  0 0 
0 
0 
- 0 

0 
- 

0 I o  0 0 
1 xw I XD1 I XD2 I XD3 I XD4 I XD5 I XD6 I XD7 I Torque  limit  in Prowess sianal 0 

0 

0 

- 
- 

0 

0 

0 

- 

- I XD8 I XD9 I XDA I XDB I XDC I XDD I XDE I XDF I :Tal sig- 
I CHANGE 

XFO XF1  XF2  XF3  XF4  XF5  XF6  XF7 signal 
VIRTUAL  mode  continuation 

I XlOF I X11  F I X12F I X13F 1 X14F I X15F I X16F I X1 7F I M code  output in progress  signal 

0 I o  0 
0 
- 

3ut- 
3utS 

Y9 Y19 Y29 Y2E- -Y49 Y59 Y69 Y79 
YA Y1A Y2A Y3A  Y4A Y5A Y6A Y7A 
YB Y1B Y2B Y3B  Y4B Y58 Y6B Y7B 

Vacant - I -  - 

- 
0 

~ 

YD Y1D Y2D Y3D Y4D Y5D Y6D Y7D Address  clutch  referencesetting 

YE Y1E Y2E Y3E Y4E Y5E Y6E Y7E Cam  reference  position  setting - I -  0 
0 
- 

0 YF Y1F  Y2F  Y3F  Y4F  Y5F  Y6F  Y7F  Servo  OFF 

YlOF Y l l F  Y12F  Y13F  Y14F  Y15F  Y16F  Y17F FINsignal 0 - 0 
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(c) When A273UHCPU (32-axis specification) is used 

Table APP.13 Internal Relay (ID) List (for A273UHCPU 32& Specification) 

Signal Name 

Vacant  (OFF) 1 - 1 -  
0 2 4 0 2  1 M2422 I M2442 I M2482 I M2482 I M2502 I n-position 0 0 

I M2403 I M2423 I M2443 I M2463 I M2483 I M2503 I 
Vacant (OFF) I - I -  

0 
Error detection I o  I o  0 0 M2407  M2427  M2447  M2467  M2487 

0 M2408  M2428  M2448  M2468  M2488 
0 M2409  M2429  M2449  M2469  M2489 
0 M2410  M2430  M2450  M2470  M2490 
0 M2411  M2431  M2451  M2471  M2491 
0 M2412  M2432  M1652  M2472  M2492 
0 M2413  M2433  M2453 M2473 M2493 

M2507 
M2508 
M2509 
M2510 

M2512 
M2513 

Servo  error  detection I O I O  0 
Home  position  return  request I 0 I 0 0 

Home  position  return  completed I 0 I 0 nputs 

- 

Out- 
puts 

- 

FLS I O I O  

FLS 
RLS I O I O  
STOP I O I O  

0 I M2414 I M2434 I M2454 I M2474 1 M2494 I M2514 I DOG 0 0 
Servo  ON/OFF  status 0 0 0 
T&ue limit  in  progress  signal I 0 I 0 0 0 I M2416 I M2436 I M2456 I M2476 I M2496 I M2516 1 
External  signal  CHANGE I o   I o  0 0 

M2519 M2499  M2479  M2459  M2439 M2419 0 

M2518  M2498  M2478 M2458  M2438  M2418 0 

M2517 M2497  M2477  M2457  M2437  M2417 
VIRTUAL  mode  continuation 
disabled  warning  signal 0 

M code  output in progress  signal 0 0 
0 0 Vacant 

0 0 

0 
0 - 

- Vacant 

0 M3286 M3306 
M3287  M3307 
M3288 M3308 c 

M3289 M3309 i 

1 -- 
4- 

M3290  M3310 
M3291 M3311 
M3292 M3312 -1 

Ir 
M3293  M3313 ! 

e' 

M3266 
M3267 
M3268 
M32W 
M3270 
M3271 
M3272 
M3273 
M3274 
M3275 
M3276 
M3277 

Limit  switch Output enabled 
Error  reset 
Servo errm reset 

0 
0 

1 - 1 -  Vacant 

Address  clutch  reference  setting - - 
Cam  reference  position  setting - - 
Servo OFF 0 0 

0 0 
0 0 
0 0 

Vacant 
0 
0 0 M3218 M3238 M3258 M3278 M3298 M3318 

0 M3219 M3239 M3259 M3279 M3299 M3319 
0 M4819 M4839 M4859 M4879 M4899 M4919 

,/ 

4 

0 

FIN signal I o  I o  0 - 
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Signal Direction 

I M2527 I M2547 I M2567 I M2587 I M2607 I M2627 I M2647 rM2667 r M 2 & T M F /  

1 M2530 I M2550 I M2570 I M2590 I M2610 I M2630 I M2650 I M2670 I M2690 I M2710 I 

PCPU + SCPU 

I M2537 I M2557 I M2577 I M2597 I M2617 I M2637 I M2657 I M2677 I M2697 I M2717 1 
I M2538 I M2558 I M2578 I M2598 I M2618 I M2638 I M2658 I M2678 I M2698 I M2718 I 

SCPU + PCPU 

I I I I I I I I 

M3334 M3354  M3374 I M33!34 M3414 M3434 M3454  M3474  M3494  M3514  SCPU + PCPU 

lM3337 1.43357 lM3377 IM3397 lM3417 lM3437 1.43457  1M3477 lM3497 r M m  

M3339 
SCPU - PCPU M5119 M5099 M5079  M5059 M5039 M5019 M4999 M4979 M4959  M4939 

M3519  M3499 M3479 M3459 M3439 M3419 M3399 M3379 M3359 

APP - 31 





APPENDICES 

~~ ~ ~ 1 M2846 [ M2866 I M2886 I M2906 1 M2926 I M2946 1 M2966 1 M2986 1 M3006 I M3026 
I M2847  M2867  M2887 I M2907 1 M2927 I M2947 1 M2967 I M2987 I M3007 I M3027 

lM2849  1M2869 I M2889  lM2909  It42929  1M2949  lM2969  lM2989  1M3009 (M3029 I 

PCPU + SCPU 

I M3644 1 M3664 1 M3684 I M3704 I M3724 1 M3744 I M3764 1 M3784 1 M3804 1 M3824 1 
I M3645 I M3665 1 M3685 I M3705 I M3725 I M3745 I M3765 I M3785 1 M3805 I M3825 I 

SCPU + PCPU 

rM3652-1  M3672 I M3692 I M3712 I M3732 I M3752 1 M3772 I M3792 I M3812 I M3832 I 
I M3653 I M3673 I M3693 I M3713 I M3733 I M3753 I M3773 I M3793 I M3813 I M3833 1 
1 M3654 I M3674 1 M3694 I M3714 I M3734 I M3754 I M3774 I M3794 1 M3814 I M3834 I SCPU + PCPU 
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a 

CI 
1 

4.3 Data  Registers (D) 

(1) Drive module 

(a) When A1 71 SCPU is used 

Table APP.14 Data Register  List (for A171SCPU) 

Signal Name 
Synchro- 

Encoder 
Virtual Servo Motor 

!X86 I D670 I D672 I D674 1 D676 I 
Present  value  following  main shaft's differential gear - 

D687 1 D671 I D673 I D675 I D677 I 
Feed  present  value 

Minor  error  code 
Major  error  code 
Execution  propram No. 

I I I 

D704 I D710 1 D716 I D722 
I M-code I I D705 I D711 I D717 ~ I D723 1 

I Present  value I D 7 a I - I - I - I - I  

Minor  error  code I D750 I - 
- - Major  error  code I D751 I - - 
- - - 

Present  value  change 
D960 

0983 D977 D971 D965 
D982  D976 0970 D964 
D981 D975 D S 9  0963 
D980 D974 0988 0962 
0979 D973  D967 D961 
D978 D972 D966 

. ?  

Speed  change - 3 

JOG operation  setting 
I 

I I I JOG simultaneous start axis setting 1 - 1  Dl015 I 
I I 

Manual  pulse  generator  1  -pulse  input  magnification 
setting 

- Dl016 I Dl019  Dl018 Dl017 
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(b) When A273UHCPU (8-axis specification) is used 

Table APP.15 Data Register List (for A273UHCPU &axis Specification) 

Device I 
Signal Name 1 Synchronous Encodor 1 Virtual Servo Motor I 

Present  value  following  main  shaft's 
differential gear 

Feed  present  value 

Minor  error  code 
Major  error  code 
Execution  program No. 
M-code 

D748  D752 
Present  value 

D749  D753 
Minor  error  code D750  D754 
Major  error  code D751  D755 

- - 

Present  value  change 

I I 
Speed  change I - I -  
I I 
JOG operation  setting 

JOG simultaneous  start  axis  setting 
Manual  pulse  generator 1 -pulse  input 
magnification  setting 

D690 
D691 

- 

- 
0756 
D757 
- 

Dl015 

Dl016  Dl017  Dl018  Dl019  Dl020  Dl021  Dl022  Dl023 
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(c) When A273UHCPU  (32-axis specification) is used 

Table APP.16 Data Register List (for A273UHCPU 32d Specification) 

Device No. 
Signal Name Synchronous Encoder 

P l E 1  1 P2E2 1 P3E3 1 P4E4 I P5E5 I P6E6 IAxis 1 1 Axis2 IAxis 3 I 

I JOG  speed  setting 
D640 ID642 ID644 I I - I - I - I - I - I - l D 6 4 1 1 D g 4 3 I D 6 4 5 l  

I 

JOG  simultaneous start axis setting 1 I I I I I D710, 

Error  search  output  shaft No. I Dl128 I Dl138 I Dl148 1 Dl158 I Dl168 I Dl178 D808 1 D818  D828 4 

I pointer 
Constant  speed  control  data  set I - I - 1 - I - I - I - I D 8 0 9 I D 8 1 9 ) 0 8 2 9 )  .\' 

I Unusable I Dl129 I Dl139 1 Dl149 1 Dl159 I Dl169 I Dl179 1 - 1 - I - I 
I Device No. 

~ Signal Name Synchronous Encoder 
P7E7 1 PEE8 I P9E9 I PlOE10 I P11E11 1 P12E12 !Axis 1 7 h s l 8 ! A x i s  191 

D672 
D677 D675  D673 - - - - - - 
D676  D674 

JOG  speed  setting 
I I I 

JOG  simultaneous  start  axis  setting D710, I I I I I 
I Manual  pulse  generator  axis  setting I D714 - D719 1 - 1 - 1 - 1  - 

Manual  pulse  generator 1 -pulse input 
magnification  setting 

Feed  present  value 

0736 

D981 D971  D961 
D980 D970  D960 

D738 0737 
-_ - 

- - - - - - 

Dl180 
Dl231  Dl221  Dl211  Dl201 Dl191 Dl181 
Dl230 Dl220  Dl210 Dl200 Dl190 

- * 
Present  value + - - - 

I Minor  error  code I Dl182 I Dl192 I Dl202 I Dl212 I Dl222 1 Dl232 I D962 I 0972 I D982 I 

Error  search  output shafl No. Dl188  Dl198  Dl208  Dl218  Dl228  Dl238 D968 D978 D988 
Constant  speed  control  data  set 
pointer 

L 

- - - Dl239  Dl229  Dl219  Dl209 Dl199  Dl189 Unusable 

- - - - - - D989  D979  D969 

i 
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SCPU - PCPU 

PCPU 4 SCPU 

PCPU - SCPU 

SCPU - PCPU 

PCPU - SCPU 

I - I - I - I - I - I - I - I - I - I - I - 1 - 1 - 1  - 
D992 

Dl115 Dl105  Dl095  Dl085  Dl075  Dl065  Dl055 Dl045 Dl035  Dl025  Dl015  Dl005 D995 
Dl114 Dl104  Dl094  Dl084  Dl074 Dl064 Dl054 Dl044 Dl034 Dl024  Dl014 Dl004 D994 
Dl113 Dl103  Dl093  Dl083  Dl073  Dl063  Dl053  Dl043  Dl033  Dl023  Dl013  Dl003  D993 

Dl112 Dl102  Dl092  Dl082  Dl072  Dl062  Dl052  Dl042  Dl032  Dl022  Dl012 Dl002 

PCPU - SCPU 

1 _ 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - / - l - l - I - l  - 
I D m  ID1006 I Dl016  ID1026 I Dl036 I Dl046 1 Dl056 I Dl066 I Dl076 I Dl086 I Dl096 I Dl106 I Dl116 I 

D997 

Dl119  Dl109  Dl099  Dl089  Dl079 Dl069 Dl059  Dl049  Dl039  Dl029  Dl019 Dl009 D999 

p c p u ~ ~ c p u  Dl118 Dl108  Dl098  Dl088  Dl078  Dl068  Dl058  Dl048  Dl038 Dl028 Dl018 Dl008 D998 
Dl117  Dl107  Dl097  Dl087 Dl077 Dl067  Dl057  Dl047 Dl037  Dl027 Dl017 Dl007 . 



(2) Output  module 

(a) When A171SCPU is used 

Table  APP.17 Data  Register  List (for A171SCPU) 

I I I I I I I I 

Effective  cam  No. - - - I 0 I D760 I D765 1 D770 1 D775 

Effective  stroke 
D761 I D766 I D771  D776 I - I - I - 1 1 0762 1 D767 I D772 1 D777 

Present  value in 1  cam  shaft - 
revolution 

D763 D768 D773 D778 
' D764 D769 D774 D779 

- - 

Roller peripheral  velocity 
D800 I D820 1 D840 I D860 
D801 I 0821 I D841 I D861 
D800 D820 D840 D860 

' D801 D821 0841 D861 

~~ 

Feed  present  value - 0 0 

Present  value 
D802 D822 D842 D862 

' D803 D823 0843 D863 
- 0 0 

Deviation  counter  value 
D804 I D824 I D844 I 0864 I I 1 I 1 D805 1 D825 1 D845 I D865 

Minor  error  code 1 0 I 0 I 0 I 0 I 0806 I D826 I D846 I D866 

Maior  error  code I 0 I 0 I 0 I 0 I D807 I D827 1 D847 I D867 

(Travel  value  after  DOG ON) 

(Home  position  return  second 
travel  value) 

REAL  mode  data  stored I D810 1 D830 1 D850 I D870 

I D811 I D831 I D851 I D871 
I 

(Execution  program No.) D812  D872 
IM-code)  D813  D833 I D853  D873 

D832 I D852 No change  when "0" 
I I I I I 

Torque limit value I 0 I 0 I 0 0 I D814 I D834 1 D854 1 D874 

(Travel  value  change  register)  Ignored 
D815 D835 D855 D875 
D816 D836 D856 D876 
D817 D837 D857 D877 

STOP  input)  D818  D838 D858 D878 
(Actual present value at REAL  mode  data  stored 

Vacant I - 

i 
I 

4 

n 
i 
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(b) When A273UHCPU (8-axis specification) is used 

Table APP.18 Data  Register List (for A273UHCPU &axis Specification) 

Signal Name 1  roll^ 1 szw 
I I 

iffective cam No. - - 

Zffective  stroke I - / _  
'resent value in 1 cam shaft 
*evolution 1 - 1 -  
Roller  peripheral  velocity 

Feed present  value 

Present  value 

Deviation  counter  value l o l o  
Minor  error  code 0 0 
Major error  code 0 0 
Servo  error  code l o  l o  

I 

(Travel  value  after  DOG ON) 
REAL  mode data stored 

travel  value) 

Cam 
Device 

Axis1 (Ax is2  IAxis3 h i s 4  lAxis5 lAxis6 (Axis7 ) A d s 8  

D802 I D822 I D842 I D862 1 D882 I D902 I 0922 I 0942 1 D803 I D823 I D843 I D863 1 D883 I D903 I D923 I D943 1 
D804 I D824 I D844 I D864 I D884 I D904 I D924 I D944 I D805 I D825 I D845 I D865 1 D885 I D905 1 D925 I D945 1 

0 D806  D826  D846  D866  D886 D906 D926  D946 
0 D807  D827  D847  D867  D887 D X 7  D927 0947 
0 I D808 1 D828 1 D848 I D868 I D888 I D908 1 D928 I D948 

I D809 1 D829 1 D849 1 D869 1 D889 I D909 I D929 1 0949 

I 0811 I D831 1 D851 1 D871 I DE91 I E911 I D931 I D951 I 
(Execution  program No.) 

D954 0934 D914  D894  D874  D854  D834 D814 0 1 0 I 0 I 0 Torque  limit  value 
D953 D933  D913  D893  D873  D853  D833 0813 (M-code) 

D952 0932 D912  D892  D872  D852  D832  D812 
No change  when "0" 

(Travel  value  change  register) Ignored 

D958 D938 D918  D898  D878  D858  D838  D818 input) 
D957  D937  D917  D897  D877  D857  D837  D817 

REAL mode data stored (Actual  present  value  at  STOP 

D956 D936 D916  D896  D876  D856 0836 D816 
D955 D935 D915 D895 0875 D855  D835  D815 

I I I I I I I I I 

Vacant I D819 I D839 1 D859 1 D879 1 D899 I D919 I D939 I D959 

I 

/ 
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(c) When A273UHCPU (32-axis specification) is used 

Table APP.19 Data Register List (for A273UHCPU 32-axis Spedflcation) 

REAL mode data staed 

Present  value 

REAL mode  data  stored 

Torque limll value 

No change  when "0" constant speed m r d  &a sed @mer D635 D615 D595 D575 D555 D535 D415 W95 
D634 D614 D594 D574 D551 D534 D514 D494 0 I 0 I 0 I 0 

0496 D416 D536 0556 

DE38 D618 D598 D578 D558 D 5 3  D418 D498 
D837 D617 D597 D577 D557 D537 D417 D497 
D636 D616 D596 D576 

(Trave  value  change  regtster)  Ignored 
I I I 

(Actual present  value  at STOP inpd) I REAL mode data stored I D499 I D419 1 0539 I D559 I D579 I D599 I D619 I D839 

\ 
& 

c 

i 
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APPENDIX 5 TABLES OF PROCESSING  TIMES . 
This  section  lists  the  signal  and  instruction  processing  times  for  positioning  control with 
a  servo  system CPU. 

(1) Operation  period of each servo system  CPU 

The  processing  time  for  the  execution  of  positioning  control  operation  by  each  ser- 
vosystem  CPU is indicated below. 

A171SCPU A273UHCPU 
set Axes 

1 4 . 2 ~ ~  7.1 ms 3.5 ms 7.1 ms 3.5ms Operation period 
19-32 9 - 1 8   1 - 8   3 - 4  1 - 2  

(2) PCPU  operation  period 

The  table  below  shows  the  processing  times  for  the  PCPU  after  the start request 
signal  and  PC  ready (M2000) signal  are  detected ON. 

I Servoprogram  processing  time I 7n;S114 I 4-11  ms I ms I ms I ms I 4-11  10-18  14-21 

Speed change  response  time 

Time  between PC ready flag 

7 -  14 

(M9074) ON. 
80 - 100 ms 3oo ms (M2000) ON and  PCPU  ready flag 

0 - 4 m s   0 - 4 m s  0 - 8 m s  0 - 1 4  
ms 

100- 90-400 8-100 100 - 
ms 

ms 800 ms ms 

I Simultaneous start  processing  time 

t 

*1: FEED varies  greatly  according to other  conditions. 

9: Consider 7 to 17 ms as a  guideline  only. 
If other  axes  are  stopped,  operation  period  becomes 14 to 28 ms. 

I 
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(3) Common  Devices 

The  table  below  shows  the  common  device  processing  times  for  each axis during 
positioning control. The  notification  period  from  PCPU  to  SCPU is shown for  signals 
with PCPU - SCPU  signal  direction.  The  notification  period  from  SCPU to PCPU or 
the  PCPU  detection  period  is show for signals  with  SCPU - PCPU  signal  direction. 

I A273UHcPU 1 
Dovia Numb.r p 

END.1 

7.1 ms 14.2 rns 

- 1 - I END1 1 E N D l  

ENDl   END1 

END'l E N D l  

END.1 I E N D l  I END1 I ENLTl 

E N D l  I END1 1 E N D l  I ENDV 

END.1 END'I  END'I END*1 

END.1  END.1 END1  END1 &Pl I E N D l  I 

Atrnanual At manual Atmanual 
pulse p u l s e  pulse 
generator genemu genermu 
enabled enabled enabled 
si@w signalrib signalrip. 
irgedge ingedge ingedge 

3.5 m 7.1 ms 3.5 ms 

PImal At manual 
PIh wise 
ganenpor ganerator 

signal ris- signal ris- 
enabled enwed 
h e d o e  ingedge 

7.1 IRI 14.2 ms 

PI manual At manual 
plb P I l S  
generator generator 
enabled enabled 
signal ris- signal ns- 
iosedse ingedge 

Atdart AI dart - 

signal ris- 
ing edoe 

At manual 

generator 
enaMed 
slgnal ris- 
ing edge 
At start 

pulse 
PCPU At manual 

pulse 
generator 
e n d e d  
signal ris- 

At Stan 
ing edse 

Manual pllse generatw ads mng Dl012 
Dl012 

Dl014 
D714. D719 

xx; SirmltaMlaa ads &ng Dl015  Dl015  D710- D713 

END *1: For A1 71 SCPU : 80 ms or seauence  Droaram  scan  time,  whichever is lonaer 
For  A273UHCPU : 50 ms or sequence  prosram  scan time; whichever is lonier 
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I A273UHcPU I -- 
D720 - D751 

instruc- 
tion 

(4) Individual  Device 

The table  below  shows  the  processing  times  for  the  individual  devices  for  each axis 
during  positioning  control.  The  notification  period  from  PCPU to SCPU is shown 
for signals  with  PCPU - SCPU  signal  direction.  The  notification  period from SCPU 
to PCPU  or the PCPU  detection  period is shown  for  signals  with  SCPU - PCPU 
signal  direction. 

I I I I M j U H C P U  I 
Devlce N u w r  

Slgnrt NJm 

AlTlSCPU 

3 . 5 1 7 ~  7.1 ms 3 . 5 1 7 ~  3.5 ms 7.1 ms 14.2 ms 
3 . 5 m  I 7.1 ms I 3 . 5 m  I 3.5 na I 7.1 ms I 14.2 ms 

XOOO 

X f f  F SCPU 
3.5 m 7.1 ms 3.5 ms 3.5 ms 7.1 ms 14.2 ms 

3.5 m5 7.1 mS 3.5175 3.5 mS 7.1 ms 14.2 ms 

Yo00 M32W 

M W 9  Y07F 

ALMch- ALswitch- ALswrtch- Aswitch- AM&- A L M c h -  
ing ing ing Ing ing 
3.5 mS 7.1 mS 3.5 m5 3.5 ms 7.1 ms 14.2 ms 
END.1 E N P l  E N P l  3.5ms 7.1 ms 1 4 . 2 m ~  

END.1 ENP1 ENP1 3.511-6 7.1 ms 14.2 ms D780 Dl240 

D799 

*1: For A1 71 SCPU : 80 rns or sequence program scan time, whichever is longer 
For A273UHCPU : 50 rns or sequence program scan time,  whichever is longer 
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M4800 

M5439 

1 - 8  

Feed prw 
value I I 

Resent value 

D747 

D747 
D8a) 

Dl119 17-32 

se( 1 - 6  

>To- - 7 -  11 
' 

D748 0748 

D759 D759 T)(xIs 

m w d - '  
eraxE3 
Sec 1 - 6  
oyn-' 
chro- 7 - 1 2  DBBB Dm6 
n u n  D691 E6Q1 

1 Dl120 

Dl239 

-r 

PCPU 

SBU 
+ 

3.5ms 7.1 ms 3 . 5 m  I 3.5 ms 7.1 ms 14.2 m 
3 . 5 m  I 7.1 ms 1 3.5 ms I 3.5ms I 7.1 ms I 14.2 ms 

I I 

1 1 1 7.l-rns 1 7.l-m 1 7.l-rns  114.;ms] 

14.2 ms 14.2 ms 14.2 ms 28.4 ms 

- - 3.5 m 3.5 ms 7.1 ms 14.2 ms 
- - 7.1 ms 7.1 mt 14.2 m8 14.2 m 

3.5mS 3 . 5 m  7.1 ms 14.2 ms 
7.1 ms 7.1 I"s 1 4 . 2 m  14.2 ms 

END  END - - 
'1 : For  A1  71  SCPU : 80 ms or sequence  program  scan  time,  whichever is longer 

For  A273UHCPU : 50 ms or sequence  program  scan time, whichever is longer 
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(5) Mechanical system module  parameters 7 
Bit device 

device 1 
3vtch I device 

Uutch ON a W r e s  salting 

14.2 mS 

At REAL to 
VIRTUAL I_ Amount of slip sating de- IAtREALto I A t R W t o  IAtREALto I A t R W t o  1AtRE&to- - I 0 VIRTUAL  VIRTUAL  ViRTUAL  VIRTUAL  VIRTUAL 

*1: Enabled only when  ON/OFF  mode/address  mode  are  both  used. 

9: For  A1  71  SCPU : 80 ms or sequence  program scan time,  whichever is longer 
For  A273UHCPU : 50 ms or sequence  program  scan time, whichever is longer 

T I I 
A171SCPU 

t 
1 9 - 3 2  

14.2 ms 

-(3OD%)/wMd device 3.5 n-6 7.1 ms 3.5ms 

-(300%)bmrd  device 3.5 rm 7.1 ms 3.5 ms 

14.2 ms 

14.2 ms 

14.2 ms 4!3X%)/uarddeVice 3 . 5 m  7.1 ms 3.5ms 

- M r d  device E N D l  ENDV 3.5ms 

-/word den- E N D l  END1 3 . 5 m  

word device 3.5 ms 7.1 ms 3.5 ms 

word  device E N D l  END.1 3 S m s  

-(3CG%)/word device 3.5 m 7.1 ms 3.5 N 

- W d  device E N D l  E N P l  3.5ms 

Vvhd axb pes- 
Wn &e in one 

age dmcs  
revolution  stor- 

wrtual axis pfe 
ent  value  in  one 
revolution  stor- 
aoe dmce  

14.2 m 3 . 5 m  7.1 ms 

3.5 ms 7.1 ms 

3.5 ms 7.1 ms 

3.5 ms 7.1 m 

3.5 ms 7.1 ms 

3.5 ms 7.1 mt 

14.2 ms 

14.2 rm 

14.2 ms 

14.2 ms 

14.2 ms 

(auxiliary  input 

demce 
I 

Torque mntrol 
limn sming de- 

Stroke lower  lim- 
it value  sehing 

3.5m I 7.1 ms 
one  virtual axis 
Present  value In 

revolution  stor. 
age dmce 

Present  value  in 
one nrtuai axis 
revolution stor. 
aae device  laux- 

14.2 ms -/word device E N D l  E N P l  3 . 5 m  

- M r d  device END1 ENDV 3 . 5 ~  14.2 ms 

- 
3.5 ms 7.1 m 

zzt shaft  side) 1 
*1: For  A1  71  SCPU : 80 ms or sequence  program  scan  time,  whichever is longer 

For  A273UHCPU : 50 ms  or  sequence  program  scan  time,  whichever is longer 
4 

.i 
I 

J 

i 
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(6) Virtual  axis/synchronous  encoder  processing  time 

I Al71SCPU I A273UHCPU I 

I I I I I I I 

1 - 2 3.5 rns 3.5 rns 7.1 rns -1 3.5ms 1 7.1 rns 1 14.2rns 1 
Number of virtual 7.1 rns 7.1 rns 
servomotors 7.1 rns 

9 -  16 

14.2 rns 14.2 rns 7.1 rns - - - 7 12 chronous  encoders 
14.2 ms 7.1 rns 3.5 rns - - - 1 - 6  Number of syn- 

28.4 rns 14.2 rns 14.2 ms - - - 17 - 32 
14.2 rns 7.1 ms 7.1 rns - - - 

(7)  DSFRP,  SVST,  DSFLP, END instruction  processing  time 

The table below  shows  the  processing  times  for  the  sequence  program  instructions 
used  to  start  positioning  control,  etc. 

Refer  to  the  ACPU  Programming  Manual  (Common  Instructions) (18-66250) for 
the  processing  times of sequence  program  instructions  not listed below. 

A1  71  SCPU : Same  as  A1  SCPU  processing  times 
A273UHCPU : Same  as  A3UCPU  processing  times 

I I m w u  
A171  SCPU (BrudS 

specincation) 
Axes 
U s e d  4 Axis I4Axis I8Axis 

I I I I I 

Start 1 axis 1801~s 

200 ILS 

Error 850 ILS 120ILs 

present I I 
value  Error 770 ILS 2 5 1 ~ s  DSFLP 
Speed Normal 8011s 1 5 1 ~ s  

Error 7 0 0 ~ s  3OIL.S 

Start 1 axis lW/.LS 35 ILS 

SVST Start 2,3,  4 axes 700 IL s 70 ILS 

Error 900 ILS 1501~s 

- /  

APP - 47 

(z-axis Specification) 

I 

I 

I 

70 & S  

1 5 0 ~ s  




	REVlSlONS
	INTRODUCTION
	Precautions for Safety
	CONTENTS
	1. GENERAL DESCRIPTION
	1.1 Summary of REAL and VIRTUAL Modes
	1.2 Upgraded Functions
	1.2.1 Improved present value management

	1.3 Reference Materiab

	2 PROCEDURE FOR VIRTUAL MODE POSITIONING CONTROL 
	2.1 System Start-up 
	2.2 Operation 
	2.2.1 Operation with incremental system
	2.2.2 Operation with an absolute (absolute position) system

	2.3 Differences Between The REAL and VIRTUAL Modes
	2.3.1 Positioning data
	2.3.2 Positioning device 
	2.3.3 Servo program
	2.3.4 Control change (present value change & speed change)


	3 PERFORMANCE SPECIFICATIONS
	4. SERVO SYSTEM CPU DEVICES
	4.1 DeviceList
	4.2 Internal Relays (M)
	4.2.1 PC READY flag (M2000) Signal sent from SCPU to PCPU
	4.2.2 Virtual servomotor START accept flags 
	4.2.3 All-Axes servo START accept flag (M2009/M2009)
	4.2.4 Manual pulse generator enabled flag (M2012bA2012 - M2014/M2051 - M2053)
	4.2.5 JOG simultaneous START command (~1 5 ~2 0 1 5 /M 2 0 4 8
	4.2.6 Cam data & limit switch output data batch change request flag
	4.2.7 Cam data & limit switch output data batch 
	4.2.8 Cam data & limit switch output data batch change error fbg
	4.2.9 START buffer full
	4.2.10 Speed change in progress flag
	4.2.11 Synchronous encoder present value change In progress flag
	4.2.12 Speed switching point designation flag (M2040)
	4.2.13 System setting error flag (M2041)
	4.2.14 All-axes servo START command (M2042)
	4.2.15 REAL/VIRTUAL mode switching request flag (M2043)
	4.2.16 REAL/VIRTUALmode status flag (M2044)
	4.2.17 REAL/VIRTUAL mode switching error detection flag
	4.2.18 Synchronization discrepancy warning flag (M2046)
	4.2.19 Motion slot Module error detection flag(M2W7)
	4.2.20 Automatic deceleration in progress flag
	4.2.21 Speed change "0" accept

	4.3 Special Relays (SP,M)
	4.3.1 WDT error flag (M9073)
	4.3.2 PCPU READY flag (M9074)
	4.3.3 TEST mode ON flag (M9075)
	4.3.4 External emergency stop Input flag (M9076)
	4.3.5 Manual Pulse Generator Axis Setting Error Flag
	4.3.6 TEST Mode Request Error Flag (M9078)
	4.3.7 Servo Program Setting Error Flag (M9079)

	4.4 Data Registers 
	4.4.1 Limit switch output disable setting register

	4.5 Special Registers
	4.5.1 Limit switch output status storage area
	4.5.2 PCPU error cause (D9184) Data sent from PCPU to SCPU 
	4.5.3 Servo amplifier type 
	4.5.4 Manual pulse generator axis setting error
	4.5.5 TEST mode request error
	4.5.6 Error program No. (09189)
	4.5.7 Error item information (D9190)
	4.5.8 Servo amplifier installation information
	4.5.9 Manual pulse generator smoothing magnificationsetting %~8a
	4.5.10 REAL/VIRTUAL mode switching error information


	5 MECHANICAL SYSTEM PROGRAM 
	5.1 Mechanical Module Connection Diagram 
	5.2 Mechanical Module List

	6 DRIVE MODULE
	6.1 Virtual Servo Motor 
	6.1.1 Virtual servo motor operation 
	6.1.2 Parameter list

	6.2 Synchronous encoder
	6.2.1 Synchronous encoder operation
	6.2.2 Parameter list 

	6.3 Common Devices Input/Output. Internal Relay Data Register) 
	6.3.1 Input/output (XM & internal relay (M)
	6.3.2 Data registers 


	7 TRANSMISSION MODULE
	7.1 Gear
	7.1.1 Gear operation
	7.1.2 Parameters

	7.2 Clutch
	7.2.1 Explanation of clutch operation
	7.2.2 Parameters

	7.3 Speed change gear
	7.3.1 Operation
	7.3.2 Parameter list

	7.4 Differential Gear
	7.4.1 Operation
	7.4.2 Parameters (setting not necessary)


	8. OUTPUT MODULES
	8.1 Rollers
	8.1.1 Roller operation
	8.1.2 Parameter list

	8.2 Ball Screws
	8.2.1 Ball screw operation
	8.2.2 Parameter list

	8.3 Rotary Tables
	8.3.1 Rotary table operation
	8.3.2 Parameter list

	8.4 Cams 
	8.4.1 Cam operation 
	8.4.2 Settings when creating cam data
	8.4.3 Parameter list 8 -
	8.4.4 Cam curve list 
	8.4.5 Creation of cam data by user 
	8.4.6 Limit switch outputs in present value mode 81 present value in 1 cam revolution mode
	8.4.7 Limit switch output data in present value within 1 cam revolution
	8.4.8 Batch changes of cam data 4% limit switch output data (for A27OUHCPU 8/32-axis specification)

	8.5 Common Devices(Input/Output,Internal Relays, DataRegisters)
	8.5.1 Inputs/outputs 0 and internal relays (M)
	8.5.2 Data registers (D)


	9. REAL & VIRTUAL MODE SWITCHING AND STOP/RESTART 
	9.1 Switching from the REAL to VIRTUAL Mode 9 -
	9.2 Switching from the VIRTUAL to REAL Mode 
	9.2.1 VIRTUAL to REAL mode switching by user 
	9.2.2 VIRTUAL to REAL mode switching by OS 9 -

	9.3 Precautions When Switching between REAL and VIRTUAL Modes
	9.4 STOP & RESTART 

	10. ERROR CODES STORED AT THE PCPU 
	10.1 Related Systems & Error Processing
	10.2 Servo Program Setting Errors 10 -
	10.3 Drive Module Errors 
	10.4 Servo Errors
	10.5 Output Module Errors
	10.6 Errors At REAL C VIRTUAL Mode Switching 10 -

	APPENDICES
	APPENDIX 1 CAM CURVES APP
	APPENDIX 2 PRESENT VALUE CHANGE & SPEED CHANGE APP
	2.1 Present Value Change by CHGA Instruction and Speed Change by CHGV Instruction APP
	2.2 Present Value & Speed Changes by DSFLP Instruction 

	APPENDIX 3 NUMBER OF CONNECTABLE MECHANICAL MODULES APP
	APPENDIX 4 POSITIONING SIGNAL LIST APP
	4.1 Common Devices APP
	4.2 Internal Relays (M) APP
	4.3 Data Registers (D) APP

	APPENDIX 5 TABLES OF PROCESSING TIMES APP


