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INTRODUCTION 

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

1. INTRODUCTION /MELSEC=A 
1. INTRODUCTION 

The  AD71 is a position controller module for use with the MELSEC-A 
series of programmable controllers. The operation of the position 
controller may be adapted to suit  the individual requirements of the 
system by using the extensive  MELSEC-A  series  software  features. 
This  manual  covers both hardware  and  software  and  contains all the 
information required to install and  operate the unit to i ts  optimum. 

The  manual is  arranged as follows: 

Chapter 2 System Configuration 

Explains  the  AD71  operating principles together with a 
glossary of terms  and  describes the  MELSEC-A series 
system configurations  suitable for use with the  AD71. 

Chapter 3 Specifications 

Gives the AD71  specifications,  functions, a description of 
the  data  required for operation, 1/0 specifications with 
external  equipment,  etc. 

Chapter 4 Handling 

AD7 1 nomenclature, etc. 

Chapter 5 Loading  and Installation 

Gives AD71 installation and wiring instructions, etc. 

Chapter 6 Programming 

Explains  the PC programming  required to control the 
AD71. 

Chapter 7 Check Lists 

Gives pre-start-up test procedures. 

Chapter 8 Troubleshooting 

Hardware  and  software fault  finding 

Chapter 9 Maintenance 

Appendices 

Gives AD71 dimensions, connection examples with 
various  servo  motors,  etc. 

1-1 
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Refer  also to the following manuals: 

SWO-AD71P  Operating  Manual 
AGGPP  User's Manual 
A l ,  A2,  A3CPU User's Manual 
Relevant  drive unit instruction  manual 

In this manual, AD71 I/O numben assigned from the PC CPU 
assume that the AD71 is loaded in slot 0 of the  main base. 

Packing list: 

I Description I Quantity 

AD71 positioning  unit 

1 40-pin connector for external wiring 

1 
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2. SYSTEM CONFIGURATKlN / M E L S E C - -  
2. SYSTEM CONFIGURATION 

2.1 Introduction to the AD71 

The AD71 gives a pulse  chain output. The  number of pulses deter- 
mines the system position and the pulse  frequency  determines  the 
positioning traverse speed. Positioning can  consequently  be  specified 
in a number of units (namely mm, inch, degrees or  pulses) by spe- 
cifying a feedrate  per  pulse  where  the  feedrate is proportional to 
the pulse  frequency. A system  schematic is shown below: 

'C 
ACPUl AI 

PC 

e 

t h i n g   u n i t  
' 1  Drive unit Servo motor 

~ l s e  train, Speed command 
r - DIA 

Deviation converter ' - -1unter 

AGGPP 
> 

Intelligent GPP 2 
n ln 

it 

' I  I 

t 
Feedback pulse train ! 

1 

i 
i 
I 
I 

otor rpwd 
the  counter  pulse 

Time T 

The  deviation  counter in the drive unit integrates  the  incoming  pulse 
chain from the AD71 and  converts  the  resultant  value into an  analog 
voltage for use as a speed  signal.  This  causes the motor to star t  
turning and  the  pulse  generator to generate  feedback  pulses to the 
deviation  counter. The  feedback  pulse  chain is compared with the 
input pulse  chain from the  AD71 and  an error value  generated until 
the  error value is sufficient to maintain  the motor a t  the desired 
s p e d .  When the AD71 pulse output is switched off, the  deviation 
counter  value  decreases  and the speed  decreases accordingly until 
finally the  deviation  counter  value is zero  and  the motor stops. 

Before  positioning can  begin,  the  system  must  be  zeroed.  This 
involves driving the  motor in a known direction to a known point 
and  loading a home position or  zero  address to the AD7l's  position- 
ing  counter. All subsequent positioning uses memory addresses 
referred to this zero  address, either as an absolute  address (Le. each 
point specified as an individual address)  or as an incremental address 
(i.e. a given  distance from the  previous  address). 

2-1 
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2 SYSTEM CONFIGURATION /MELSEC-A 
The  system  can  be  zeroed in one of three weys. All use a "zeroing 
dog."  The  "zeroing  dog" is a switch or actuator  which  provides  one 
of two conditions  which  define the home position. The second 
condition depends on the  zeroing  method used, this will be  one of 
the following: 
0 A zero  phase  signal from the rotary encoder. 
0 A mechanical  stop followed  by a timer timingout. 
0 A mechanical  stop followed  by a torque feedback  signal from  the 

drive unit. 

The  operating  data for the AD71 is stored in the  buffer memory  and 
consists of parameters (defining system  constants  such as maximum 
feedrates, etc.), zeroing  data (defining the  zeroing  process),  posi- 
tioning data (containing the individual addresses, speeds, etc.)  and 
star t  data (defining which position to start at, etc.). 
Positioning data is referred to  by a positioning data  number, which is 
defined by its location in the buffer memory. 
There  are two methods for manual control of the AD71 pulse  chain 
output, these  are jog  operation and  inching.  During jog operation, 
the  output pulse  chain is maintained for as long as the jog signal from 
the PC is on  however during inching a defined  number of pulses is 
output every time a manual  pulse  generator input signal is given. 
(The manual  pulse  generator is also  referred to as "manual  pulser"). 
The inching function therefore  requires  the  provision of an external 
manual  pulse  generator  hard  wired to the AD71 connector in order 
to operate effectively. 

c 
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General  design of positioning system 

Pulse generator (PGI 

Servo motor 
W 

P 

A : Position  detection  increment (mm/p) 
Vs : Command pulse frequency (p/s) 
n : Number of pulse  generator  slits  (slitshev) 
L : Feed screw lead (mm/rev) 
R : Reduction ratio 
V : Moving part speed (mm/s) 
N : Motor speed (rpm) 
K : Position loop gain (sec-' 1 
E : Deviation counter  pulse value 
PO : Zero  point (pulse) 
P : Address (pulse) 

(1 ) Position detection increment 

(2) Command  pulse  frequency 

(3) Deviation  counter pulse  value 

E = - (pulse) VS 
K 

Expression (1) indicates  the  travel per  pulse, i.e. the  number of 
output pulses x A. Using  expression (2). calculate  the  command 
pulse  frequency from the work speed  and position detection incre- 
ment.  Expression (3) indicates the relation between the command 
pulse  frequency  and  deviation  counter  pulse  value. 

Any of the four positioning units, (mm),  (inch), (degree),  and 
(PULSE), may  be  selected individually for the X and Y axes. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



2, SYSTEM CONFIGURATION /MELSEC-A 
2.2 MELSEC-A Series Equipment 

Fig. 2.1 shows a schematic  diagram of the MELSEC-A series equip- 
ment for use with  the AD71. 

I -  
Battery 
(AGBAT) 1 I 

J 
Positioning module 
(AD71) 

I 

iL 

Note I :  For use of the positioning unit in the data link system, refer to Section 
2.2. 

i 
Fig. 2.1 Overall Configuration 

b 
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2. SYSTEM CONFIGURATION /MELSEC-A 

Building block type  CPU 

U 

I I 

Main base unit (A3::B) 

I I 

Extension cable (AC:;::B) ' 
n I 
V I I -lml& I 

Extension bare unit 
(A6;:B) - - I  

1 L 
L - 

Printer Tesching unit 
(AD71Tl.J) r- ___---  1 

Intelligent 4qArnI GPP 3.5inch floppy disk 

(A6GPP)  (SWOGP.AD71 P) 

r--=====----- - -7 
Servo motor 
Pulse motor 
Stepping motor 
Etc. 

d I Drive  unit I Pulse motor 

u " i l  I 

L" 
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.2 SYSTEM CONFlGURATlON /MELSEC-A 
The AD71 can be used with the  following  independent CPUs: 

Applicable  model A1  (EICPU 
A2(E)CPU 
A3(E)CPU 

Do not use the AD71 on  any  extension base which does not include 
a power  supply (i.e. A5C:B). 
The following CPU types  are  required  for  a  data  link  system. 

A1  (E)CPU  P21/R21 
A2(E)CPU  P21/R21 
A3(E)CPU  P21/R21 

c." 
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2. SYSTEM CONFIGURATION . .  

2.3 AD71 Programming  Equipment 

The following table  indicates the equipment  available for program- 
ming the AD71. 

hit Division Description Remarks 

SWOGP-AD71 P AD7 1 /AD72 software package 

0 Consists of the following: 

1 AGGPP 1 OProgramming unit  with CRT 
OEquipped with ROM writer, FDD and printer 

interface functions. Intelligent 
GPP AGGPP-SET 

SWLI-GPPA 

K series  system disk SWL2-GPPK 

A series  system disk 

I WO-GPPU I User disk (3.5 inch, formatted) 

I AC30R4 I Cable for connecting AD71 and  AGGPP. 

0 Consists of the following: 

TYW Remarks I 'rogramming 
unit 

OProgramming unit  with plasma display 
AGPHP OEquipped with FDD, printer interface and 

memory cassette functions. 

SWXP-GPPA A series  system disk 
Plasma handy 
programmer AGPHP-SET 

ISW:lGP-GPPKI K series  system disk I 
I Sk-GPPU 1 User disk (3.5 inch, formatted) 

~ ~~ 

1 AC30R4 I Cable for connecting AD71 and  AGPHP. 
3m (9.84 f t )  length. 

1 I 1 

Floppy disk for storing user  programs (3.5 inch, formatted) SWO-GPPU 

AC30R4 

User disk 

RS-422 cable 
~~~~ ~~ 

Cable for connecting CPU  and  AGGPP.  3m (9.84 f t )  length. 

Cable for connecting GPP  screen monitor display. l m  (3.28 f t )  
length. 

Composite 
video cable AClOMD 

Cleaning disk SWO-FDC Floppy disk for cleaning floppy disk drive. 

Cable for connecting CPU and AGGPP. 30m (98.4 ft) length. 

For print  out  of program ladder  diagrams  and  lists. 

Cable for connecting AGGPP and printer (KGPR, K7PR,  general- 
purpose printer with RS-232C interface). 3m (9.84 ft)  length. 

Paper for KGPR printer. 9 inch. Available in units of 2000 pcs. 

Cable RS-422 cable 

Printer 

AC300R4 

KGPR 
K7PR 

AC30R2 RS232C 
cable Printer 

Printer paper KGPR-Y 

KGPR ink 
ribbon KGPR-R Replacement ink ribbon for KGPR. I 

AD7 1 /AD72 teach box. 
~~~~~~~ 

Teaching unit 

Table 2.1 AD71 Programming Equipment 

L .  
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3. SPECIFICATIONS /MELSEC-A 
3. SPECIFICATIONS 

3.1 General Specifications 

I 1-m I 
I temperature I Operating  amblent 0 to 55O c I 

Storage ambient -20 to  758c I 
Operating ambient 

hurnidlty 10  to 90%RH, noncondensing 

Storage ambient 
humidity 10  to 90%RH, non-condensing 

~ ~~ - 
Frequency Sweep Count Amplitude Acceleration 

Conforms 
resistance JIscosll 

to 10 to 55Hz 0 075mrn - 
10 0031nchl 10 tarn& 

55  to 150Hz 

Noise durability 

Conforms to JIS C 0912  (109 x 3 times in 3 directions) Shock resinance 

l g  - '(1 octaveIminuteJ 

I N  noise width  and 25  to M H z  noise frequency 
By noise simulator of 15OOVpp noise voltage, 

I w i t ~ ~ ~ ~ ~ ~ t q e I  SOOV AC for 1 rnlnute across  DC external terrnlnals and  ground I 
~ ~~~ ~ ~~~ 

Insulation 
resistance 

5MR  or larger by 500V DC  lnsulatlon resostance tester  across 
AC  external terrnlnels and ground 

Operating 
ambience Free of corrosive gases. Dust should be rnlnimal. 

Cooling  method Self-cooling 

Table 3.1 General Specifications 

One Octave marked indicates a change from the initial frequency to double 
or  half  frequency.  For example, any of the changes from  lOHz  to  20H2,  from 
20Hz  to 40Hz, from  40Hz  to  20H2, and 20Hz  to  lOHz are referred to as one 
octave. 

3-1 
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3. SfEClflCAllONS /MELSEC-A 
3.2 Performance  Specifications and Functions 

3.2.1 AD71 performance  specifications 

ltrm Podormanerr and Specifications 

32 Number  of 1/0 points 

Number  of  control axes 2  (simultaneous  or  independent) 

Interpolation Linear interpolation  (for  2 axes) 
~~ ~ 

400  points per axis 

Input  from A6GPP or seguence program 

15  minutes  without  battery 125OC) 

total  of  300 days. 
Lithum  battew guarantees power  failure  backup for a 

Battery guaranteed for five years. 
RAM memory  backup 

- 

Posi- 
,ionin 

Method Absolute  and/or  incremental  method. 

Max.  162 Im) 

Max.  16200  (inch) 

Max.  16200 (degree) 

1 to 16,252,928  (PULSE) 

(command unit: 0.1 to 10um/PLS) 

(command unit: 1 x lo-' to 0.001 inch/PLS) 

(command unit:  1 x lo-' to 0.001 degreelPLS) 

10  to 12oooO Immlmin) (command unit:  10mm/min) 
10 to 200000 (PLS/sec)  (command unit:  10 PLS/sec) 

1  to  12000  (inch/minl  (command  unit:  1  inch/minl 
1 to  12000 (degree/min) 

(command unit:  1  degreelmin) 

Positioning  units 

Positioning speed 

and deceleration 
Acceleration Automatic trapezoidal  acceleration and deceleration 

Acceleration  and 
deceleration  times 

Backlash compensation 

64  to  4999 (msec) 

0 to  65535 x position  command  unit 
(0 to 255 pulses if  unit is PULSE) 

Error  compensation The  AD71 may be "calibrated" to allow for mechani- 
cal errors. 

With zero eddrerc change function. 
Zeroing  direction and speed depand on setting. 

Jog operation  by  jog  start signal input. 

Zeroing 

Jog operation  function 

Inching  function Operation using manual pulse generator. 

M function 

Internal  current  consumption 

M code output 

5V DC, 1.5A 

External  supply voltage, current 4.75 to  26.4V,  max.  50mA 

Size mm  (inch) 

Weight kg (Ib) 0.63 (1.93) 

Table 3.2 Performance  Specifications 

3-2 
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3. SPECIFKAT1ONS ~/MELSEC-A 
3.2.2 Functions 

The AD71 can drive two axes independently or with linear inter- 
polation, either: 

(1) Using  the AGGPP or teaching unit, or 

(2) From  the PC  sequence program 

For use of the AGGPP, refer to the SWOGP-AD71P Operating  Man- 
ual.  For use of the AD71TU,  refer to the  AD71TU  Operating  Man- 
ual.  Positioning control functions are shown below. 

~~ 

Squmce Progrm or ABOPP 
Function Trm-axir indopmndmt 

o m n t i o n  
Two-axir  intorpolation 

omration 

Error  detection 

~~ 

An error code is  provided  by  the  AD71  if a data setting or 
positioning  control  error occurs. 
(For details of  the  error codes, refer t o  Chapter 8.)  

I 

st date and write data) can be read and written. 
AD71 set data (parameters, zeroing data, positioning 

and speed read 
Present  value 

Present  value data and speed data can be read from the 
AD71. 
(Present  value  can be reed and monitored  during posi. 
tioning.) 

~~~ ~~ 

Teaching 
(positioning data m i t e )  position data. 

After manual positioning, present  value  can be written as 

The drive  for  the given axis 
is advanced by a pre- 

Inching  operation 
defined number of pulses 
each time a manual pulse Unavailable 
is  received. The manual 
pulse is  provided  by a 
manual pulse  generator. 

Jog operation 
The drive  for  the given axis 
is operated for a~ long as Unavailable 
the jog input is on. 

1 Returns  the  drive to a I 
Zeroing I defined start position and 

refers the zero  address to I Unavailable 
that  position. 

point position  to  the set position position  to  the set position positioning 

Moves from  the current Moves from the current 

at set s p e e d .  at  interDolated s p e e d .  

tioning 
Posi- Continuous 

positioning 

positionlng  with 
Continuous 

(Pattern change) 
speed  change 

series of positions a t  dif- 
ferent speeds after recetv- 
Ing a single  start  slgnal. 

Unavailable 

TaMe 3.3 Positioning Control Functions 

. 
3 -3 
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3. SPECIFICATIONS I .  /MELSEC-A 
Note 1:  Error  compensation  and  backlash compenmtion functions are valid 

for all the functions shown in Table 3.3. 

2: An indexed  code may be used as a  digital signal for  the  control of 
amciated processes during positioning. This is known as  an "M" 
code. 

3: The A071 present  value  can  be rewritten before positioning is s?a,-ted 
using the sequence  program or AGGPP. 

4: Positioning may be executed continuously for up  to 20 points by 
writing positioning start data to the buffer memory (X axis: 0 to 
39, Y axis: 300 to 339). 

3-4 
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3. SPECWICATIONS /MELSEC-A 
3.3 Positioning System Operation 

3.3.1 AD71 interfaces  Fig,  3.2  indicates  the  signal  communications  between the AD71 and 
external  devices. 

o Communication  between PC CPU  and AD71 

Control signals  and  data  communications via base unit, they 
consist of: 

I Control signals. . , .I/O signals  given in Section  3.6 (page 348). 
Data . . . . . . . . . . .Written to and  read from the buffer memory 

by the PC CPU. Detailed in Section  3.4 
(page 3-81. 

0 Communication  between A6GPP (or  AD71TU) and AD71 

Data write, AD71 test, AD71  monitor, etc.  via the AD7l's 
RS422 connector. 

o Communications  between drive unit and AD71 

Control signal communication to and from the  drive unit and 
pulse train  output  from the  AD71. (For the 1/0 interface,  refer 
to Section 3.7 ( p a g e  3-54).] 

PC CPU 
Data  writelread 

I II- - 1  

Fig. 3.2 AD71 Function Block  Diagram 
3-5 
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3. SPECIFICATIONS /MELSEC-A 
3.3.2 AD71 operation 

Fig. 3.2 PC initiated positioning procedure 

u START 

+ Yes 

AD71  buffer  memory  all clear - - - - - - - --Clear the AD7 1 buffer  memory using the  AGGW. 

Set parameters - - - - - - - - -Sec t ion  3.4.1 (page3-8). 

4 
Set zeroing  data . - - -. - --Section 3.4.2 ( p e  3.1  81. 

+ 
Set positioning  data - - - - - - - - - Section 3.4.3 (page 3-231. 

I 

Zeroing  required? 

I Start  zeroing * Zeroing  complete? 

I L- 
I I 1 

Although  data may be set bv the 

to set the  data  (especially parameters 
sequence progrm, it is recommended 

and zero point  return  datal using the 
AGGPP or AD71TU. 

Write  positioning start data No. Write  start  data numbers and pointers  into X-axis addresses 0 to  39 and 
into  buffer  memory. Y-axis addresses 300  to 339. 

Start positioning ( Y l o ,   Y l l , Y 1 2 1  I 

Note I :  For home position and positioning start conditions, refer to Chapter 6. 

1 -  

IB INAI €6101-A 
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3. SPECIFICATIONS /MELSEC-A 

Acceleration and deceleration 

t 
Table 3.4 Relation between Data md Positioning Functions 

Indicates  functions used to change the speed when the AD71 is busy. 

3-7 
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3. SPECIFICATIONS ! /MELSEC-A 
3.4 Format and Functions of Operating  Data 

The following three  blocks of data are required for positioning using 
the AD71. This data is written to the buffer memory which will be 
explained in Section 3.5 (page 3-30). 

o Parameters 
o Zeroing data 
o Positioning data 

Operating  data is written using: 

1) AGGPP or AD71TU. . . .For  details,  refer to the SWOGP-AD71P 
or AD71TU Operating  Manual. 

2) Sequence program. . . . .For  details,  refer to Chapter  6. 

It is  necessary to set data for the two axes (X and Y 1. 

3.4.1 Parameters 

This is the general information required for positioning. Table 3.5 
gives a list of all  the parameters which must  be set for the AD71. 

Initial parameter  values 

If parameters  are not set or an error is found (for example  parameter 
is outside  the  allowed setting range), all data  defaults to the values 
shown in Table 3.5 and the faulty set of parameters will remain in 
the buffer memory. 

Parameters  are  checked  when: 

1)  the power is switched  on; 
2) parameters  are transferred from the A6GPP to the  AD71; 
3) "PC ready  signal" from the PC CPU to the AD71 switches from 

4) (1) zeroing, (2)  positioning, (3) jog  operation, or (4) inching has 
"off" to "on";  or 

been  selected in A6GPP test mode. 

Error code  and error detection signal  are not given for the "power  on" 
parameter  check. 

3-8 
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3. SPECIFICATIONS /MELSEC-A 

2 Travel  per pulse x 10-5 

3 
~ 

Speed limit value 1 to 12OOO lt012000 zh,min lto12000 mm,min 
xlol 

I 

x 101 x 1  5 
' 

starting bias rpesd I Oto 12000 oto12MX) ih,min wmin 

,"Ao-' Oto65535 i::{-5 , Oto65535 mree 
xlo's 

Oto 12000 x 1  O t o Z m  PLS/sec I 
x 10' 0 

6 Backlashcompenration 01065535 Or0255 PLS 0 

7 Upper stroke limit Oto162000 mm Oto16200 inch Oto16200 degree Oto16252928 PLS  16252928 
~~~ ~ ~ ~ 1 

8 Lower stroke limit Oto 162ooO mm Oto 16200 inch Oto 16200 degree Om16252928 PLS 0 

I Acceleration and 
deceleration times 

R&itioning  complete 
signal outpn time Oto20000(mssc) 

13 hlse output mode 0 : PLS+SIGN(B t y p e )  
1 : Forward PLS or  rewrse PLS(A t y p e )  

0 : Resent value increase wtmn forward pulse b output 
1 : Resent value increaw  when reverse pulse is output 

15 bitioning method 
0 : Absolute 
1 : Incremental 
2 : Incrernental/absdute  combined 

O= I -  absolute 

0 :  M code not used o :  WrrH mode 
1 : M c o d e d  

Unfixed when shipped from  factory.  All clear sets to 0. 

Table 3.5 Parameter List 
- 
POINT I 

(1) No, 2 to No. 12 are set from the sequence program. 

(2) When setting No. 1 and No. 13 to No. 16 from the 
sequence program,  refer to Section 3.5.5 (page 3-46). 

3-9 
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3. SPECIFICATIONS /MELSEC-A 
IMPORTANT I 

The AD71  automatically multiplies any  numerical  data 
received from the sequence program by the relevant factor. 
For example, if the AD71 receives the constant K = 200 from 
the sequence program and the units have  been defined as 
PLS/sec, the s p e d  output to the drive is  2000 PLS/sec (Le. 
200 x 10' PLS/wc.) 

I IMPORTANT I 

The AD71 controls all s p e e d s  to a maximum accuracy of 6.1 
pulses per second. 
For this rearon, if a speed is set to 200 pulses  per  second, the 
actual s p e e d  will be 195.2 pulses per  second. This  may be 
found as follows 

200 - = 32.78688 ..... 6.1 

The AD71 can only deal with whole  number multiples of 6.1, 
so the actual speed will be 32 x 6.1 = 195.2  pulses per 
second. 

Parameter  data is explained as follows. 

(1) Unit 

Selects the units (mm,  inch, degree, or  pulse) for positioning control. 
Can  be set independently for X and Y axes (e.9. X axis = mm, Y axis 
= degree). 

(2) Travel  per  pulse 

0 Specifies  the  travel  distance per  pulse as determined by the 

0 Controls the number of pulses contained in the pulse train from 
mechanics of the system. 

the AD71. 

(3) Speed limit value 

0 Specifies the maximum speed for positioning (or zeroing). 
0 When the positioning speed called a t  a given time is  greater than 

the speed limit value, the speed is limited to the value  set by the 
parameter. 

0 When a new  speed is called during positioning by the  sequence 
program  and this is greater  than the speed limit value, the speed 
is limited to the value set by  the  parameter. 

3-1 0 
IS INAI  66101-A 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(4) Jog  speed limit value 

Sptxifies the maximum speed for jog  operation. 
0 The jog sped limit value  must be within the range  shown in 

Table 3.5 and  must not exceed the speed limit value. 
0 When the jog speed set using the A6GPP or sequence program is 

greater than the jog speed limit value, the jog s p e e d  is kept to the 
limit value. 

*For jog operation,  refer to Section 6.3.4 (page 6-23). 

(5) Starting bias  speed 

0 A minimum starting speed is required for the smooth  operation 
of some motors (e.g. stepping motors). This  may  be set as a 
starting bias  speed. 

0 The starting bias  speed is used for positioning, jog operation, and 
zeroing. See Fig. 3.3. 

, 

Positioning speed 

Zeroing return speed \ has been set 
- .  . if  starting bias sped 

\ 

Starting 
\ 
\ 
\ - - - Aseleration and dcelrration 

s p e e d s  if  starting bias spa& 
= o  \ 

t 

I 
Fig. 3.3 spnd Change When Starting Bias W Is kt 

For positioning with interpolation between  axes, the starting bias 
speed set for  the axis with the shorter  distance to travel is ignored. 

(6) Backlash  compensation 

0 Allows a backlash  compensation (see Fig. 3.4) to be  programmed 
in  for accurate positioning. 
Note that there is also an error compensation facility to allow for 
tolerances within the mechanical  drive, see note (9). 

0 The  backlash  compensation facility allows  extra  feed  pulses to 
be  generated  every time the direction of movement  changes 
during positioning. 
During manual  pulser  inching,  pulse output begins as soon as the 
number of  input pulses  exceeds the backlash  compensation 
amount each time the direction of movement  changes. (If  the 
inched  distance is less than  the  backlash  compensation,  feed 
pulses  are not generated but the AD71 calculates  subsequent 
positions  according to the  updated  data.) 
During jog  operation, backlash  compensation is made for the 
first movement after a change of direction only. 

k 

/ 

i 

L 
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3. SPECIFEATWNS '-s, /MELSEC=A 
Backlash  compensation is valid after zeroing. After redefining 
the backlash  compensation,  always  zero the system. 

f-- Zeroing direction 

(7) Upper  stroke limit 

Lead r r e w  
Work 

-+t-+-- 
backlash 

I 

Fig. 3.4 Backlrsh Cornpansation 

0 Defines the upper limit value of machine  travel. 
The stroke limit is  checked before each positioning operation 
and if outside  the  allowed range, positioning is halted. 
During jog  operation and  manual  pulser inching,  the  stroke limit 
is ignored. 

(8) Lower stroke limit 

0 Defines the lower limit value of machine  travel, 
0 The stroke limit is checked before each positioning operation 

and if outside the allowed range, positioning is halted. 
During jog  operation and  manual  pulser inching,  the  stroke limit 
is ignored. 

(9) Error compensation 

The AD71 may  be  calibrated to allow for mechanical  errors in the 
system.  This is facilitated by providing an error  compensation 
parameter  and is found as follows (example for mm): 
1 ) Set the error  compensation to 0. 
2) Program the AD71 to provide lOOOmm travel. 
3) Measure the actual distance  travelled. 
4) Calculate the error, E, such that 

5) Set E as the error compensation  parameter (in units of 10-lpm). 
6) If using  inches the calibration distance is 100 inch, and for 

E = l m  - Measured  value. (in mm) 

degrees it is 100 deg. 

The AD71 calculates the  error  compensation  value Ec as follows: 

Ec= - x €  x n  I: I 
Where, S = Travel  distance  according to AD71 

m = Measured  distance for S 
E = Difference  calculated in (4) above. 
n = lo4  when units are  mm 

= 10' when units are inch-' or degree-' 

3-1 2 
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3. SPECWICATIONS /MELSEC-A 
Error  compensation is valid for: manual  pulser inching, jogging  and 
positioning applications. 
Backlash  compensation,  Bc,  should be set according to the following 
expression: 

B c = B x E  

where, B = Actual backlash 
E = As  above 

(1 0) Manual  pulser inching  travel  increment 

0 Defines the distance travelled each time a manual  pulser inching 
command is given. 

0 The AD71  counts the number of manual  pulser inching  com- 
mands input and transmits  the  appropriate  number of  output 
pulses. (The speed is fixed a t  2oooO PLS/sec.) 

0 During manual  pulser inching  there is no automatic acceleration/ 
deceleration. 

(1 1 ) Acceleration and  deceleration  times 

0 Defines the  period of time from the  start of positioning to 
when the speed limit value  specified in the parameter is reached. 
(Refer to Fig. 3.5.) 

Parameter speed limit value 

4 
Positioning speed - : Swed if  starting bias speed 

has been set 
0, 
8 
v) 

/* 
Starting 
bias  speed Actual 

- - - Acceleration and deceleration 
-acceleration time  -deceleration  time * - 0  

speeds if  starting bias speed 

Set acceleration time Set deceleration time 

Fig. 3.5 A d o r a t i o n  md Ikcrlaration Times 

The acceleration  and  deceleration  times  cannot  be set indepen- 
dently. 
Acceleration  and  deceleration  are controlled at a constant 
value. 
When the positioning speed is very  much  lower  than  the  para- 
meter speed limit, the acceleration/deceleration time is com- 
paratively short. 
Acceleration/deceleration time is valid for zeroing, positioning, 
and  jog  operations. 
For interpolation positioning,  the acceleration/deceleration 
time for the axis with the longer travel is valid. (The acceleration/ 
deceleration time for the other axis is ignored.) 

, 

I 
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3. SPECIFICATIONS /MELSEC-A 
(1 2) Positioning  complete signal duration 

Sets the duration of the "positioning complete  signal" from the 
AD71. 
Positioning is considered to be complete  after  the AD71 terminates 
pulse output and the  predetermined dwell time has  elapsed. 

(1 3) Pulse output mode 

Defines the  output mode as A type or 8 type. 

0 Forward pulse or reverse pulse, two pulse  chains. 

0 PLS+ SIGN 

Forward and  reverse feed pulses. 
Travel direction is controlled by direction sign 
(SIGN). 

I I I I 

Low in  forward direction. 
Direction Sign High in reverse direction. 

slGN (Present value  increases in forward  direction and 
decreases in reverse.) 

(1  4) Direction setting 

Selects the direction for which  the present  value  increases. (Set 0 
when  using forward pulse output. Set 1 when  using  reverse  pulse 
output. ) 

(15) Positioning mode 

Specifies  incremental,  absolute,  or  incrementaVabsolute  com- 

0 In incremental  mode  positioning,  positions are reached with 
bination modes for positioning. 

reference to the  previous position. (See Fig. 3.6.) 

Zero point A - B 
To move from A to 6. 
travel is  defined as point 
A t so many pulses. 

Fig. 3.6 Incremental Method 
. .- 
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3. SPECIFKATIOMS /MELSEC=A 
0 In absolute  mode positioning, positions are  reached with  refe 

rence to a zero point address. (See Fig. 3.7.) 

1 I 
tom point A B To move from B to  A, 

specify a d d r e s s  70 as the 
destination d d r e u  

0 - 
Address 70 Address 100 

' 
Fig. 3.7 Abduta Method 

0 To use both incremental and absolute modes in the Same axis 
(e.g. X axis), set 2. In this case, the  mode is controlled by the 
individual piece of positioning data.  (Refer to Section 3.4.3 (page 
3-23) .) i: 

!* (16) M code ON/OFF timing 

M codes  are  code  numbers (1 to 255) assigned by the user to control 
auxiliary functions a t  defined points in the positioning cycle. These 
are  used by the PC  CPU to co-ordinate the operation of external 
equipment  and  processes. 

0 M code use/non-use  must be specified as well as where in the 
positioning sequence they are to be used, 
When M code  non-use is specified  or A6GPP test mode is in 
operation, M code data in the buffer memory is cleared  and the 
"M code ON" signal  is not output. 

0 "M code ON" signal output is available in two timing modes, 
WITH and AFTER. 

0 WITH mode 
The "M code ON" signal is given a t  approximately the Same time 
as the positioning operation starts. 

I Start 
Pattern 00 

I 
I 
I 
I 

Operation 

"M code ON" 

I 
I "M code OFF" 

Fig. 3.8 WITH Mode Timing I 
I 

I 
3-1 5 
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3. SPECIFICATIONS /MELSEC-A 
0 AFTER mode 

The "M code ON" signal is given after the  positioning  operation 
has finished. In this mode, if the  operation is stopped  before it is 
complete  the "M code ON" signal is  not given. 

I Start 

Pattern 01 Pattern 00 

Operation 

M code I ,  I ]  I x 
I I  x 

BUSY 

"M code ON" 

I 

I 1  
1 1  if 

I 
"M code OFF" 

I I 

Fig. 3.9 AFTER Mode Timing 

POINT I 
0 The "M code ON" signal is not given i f  the M code data 

in the positioning data is set at  0. 

0 The M code is ignored if the positioning pattern is "11" 
and the "M code ON" signal is not given, (For details of 
the positioning pattern,  refer to Section 3.4.3 (page 

The next positioning operation is not started until the "M 
code ON" signal i s  switched off. 
An error condition arises if the "M code ON" signal i s  on 
at  the rise of the start signal  and positioning is not 
started.  The "M code ON" signal is turned off when: 

1. "M code OFF" signal  changes from OFF to ON; 
2. PC ready  signal (Y 1D) is  off; or 
3. Zeroing,  positioning, jog operation,  or  inching mode 

3-23) .) 

is selected in the AGGPP test mode. 

_ .  
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3. SPEClFKATlONS /MELSEC-A 
For a sequence of positions, the first of which  are  defined as 
pattern "1 1 ", the "M code ON" signal  is not given until the first 
"00" or "01" pattern  data is reached. In this case the M code 
itself is given a t  the first position.  This is illustrated  below. 

Pattern 00 
Dwell - 

I '  
1 \, 

M code I ]  I 

I 
BUSY I 

I 

"M code ON" 
(WITH mode) 

I 
I "M code ON" 

(AFTER mode) 

"M code OFF" 

Fig. 3.10 "M code ON" Simrl Timing for Positioning haern "1 1" 
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3. SPECIFICATIONS /MELSEC=A 
3.4.2 Zeroing data 

This  defines a home position or  zero point  for the AD71. Refer to 
Table 3.6. 
Zeroing data is checked  when: 

1 )  parameters  or  zeroing  data is transferred from the A6GPP to the 

2) "PC ready signal" output  from the PC CPU to the AD71 changes 

3)  zeroing, positioning, jog operation,  or manual  pulser  inching is 

AD71; 

from OFF to ON; or 

selected in AGGPP test mode. 

1 Zeroing  direction 
0 : Forward  direction(address increases) 
1 : Reverse direction(address decreases) 

2 Zeroing method 
0 : Pulse generator(PG1zero-point signal 
1 : Stop  and  dwell timer time-out 
2 : Stop  and  signal  from drive unit 

4 I Zeroing speed ~ 1 to 12000 I I x101 
mm/min 

time 

to l2Oo0 1 inch/rnin x 1  I lo l2OO0 ~ deg/min x 1  I t o 2 m  I PLS/sec xlol 

to 2000 inch/rnin to l2OoO deg/min ' to20000 PLS/sec 
~ x 1  i I x 1  I I xlol 

Oto499( x 10'msec) 

7 Torque  limit 1 0 to 2 50(%) 

TsMe 3.6 Zeroing  Data 

I POINT J 1 
(1) NO. 3 to No. 7 can be set by the sequence  program. 

(2) When setting No. 1 and No. 2 from the sequence Pro- 
gram, refer to Section 3.5.6 (WW 3-47). 

3-18 
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3. SPECJFtCATlONS /MELSEC-A 
Zeroing data is explained  below: 

( 1  Zeroing direction 

Specifies the direction for zeroing. 

IMPORTANT 1 
Zetoing is controlled according to the  zeroing direction and 
speed. Deceleration is started when  an actuator is operated. 
Always ensure that the zeroing direction is correct for the 
drive system  used. 

(2) Zeroing  methods 

Zero  the system  using  one of the following methods, all methods 
require a "zeroing  dog" or actuator to reduce the speed to the creep 
speed. 

a )  Zero-phase  signal from pulse  generator (PG) 
b)  Stop and dwell timer time-out 
c) Stop and  signal from drive unit 

(a) Zero-phase  signal from PG 

The  sequence of events is as follows ( S e e  Fig. 3.1 1): 
0 Zeroing signal  received - move in appropriate direction, 
0 "Zeroing  dog" on - star t  decceleration to creep speed .  
0 "Zeroing  dog" off - continue at  creep  speed. 
0 Zero  phase  signal - stop  drive,  zeroing  complete. 

I J Actuator signal  starts deceleration. 

Creep apead 

I I I \  

"Zeroing dog" 
Drift  (axording  to drive unit) 

I Zero-phase signal 
U u Adjust tha actuator so that its OFF U 

zerophme signal. 
position is near the center of the 

'////////////// Torque  limit valid range 

Fig. 3.11 Zeroing  Using a Zero-Phase  Encoder and an Actuator (method a1 

1 
i 

8 
i 
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3. SPECIFICATIONS /MELSEC-A 
1 turn of PG - + 

~ 

(b) Stop  and  dwell timer time-out 

The  sequence of events is as follows (See  Fig. 3.13-1 1: 
0 Zeroing  signal  received - move in appropriate direction. 
0 ”Zeroing  dog“ on - star t  decceleration to creep  speed  and 

0 Work is stopped by mechanical  stopper. 
0 Dwell  timer  times out - zeroing  complete. 

star t  dwell timer. 

(c) Stop  and  signal from drive unit 

The  sequence of events is as follows (See Fig. 3.13-2): 
0 Zeroing  signal  received-  move in appropriate direction. 
0 “Zeroing  dog“ on - star t  decceleration to creep  speed. 
0 Work is stopped by mechanical  stopper. 
0 Feedback  signal from drive unit (e.g. torque limit exceeded), 

zeroing  complete.  (The  feedback  signal is fed into the  zero- 
phase  signal input). 

Zeroing speed 
Actuator signal star ts  deceleration. 

Creep  speed 

Mechanical stop 

1 
Fig. 3.13 Home Positioning  Using Stop Signal 

(3) Zeroing address 

0 This  address is set as the present  value of the home position 

0 Set the  zeroing address to either  the  upper  or  lower  stroke 
upon  completion of zeroing. 

limit set in the parameters. 

(4) Zeroing speed 

0 Sets the  zeroing speed .  (Refer to Fig. 3.14.) 

3-20 
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3. SPECJRCATlONS /MELSEC-A 
(5) Creep speed  

0 This is the low s p e e d  used to approach the home position. (See 

0 This  speed  should  be set with consideration for errors in zeroing 
Fig. 3.14.) 

as well as the impact with the end stop. 

I 1 Zeroing speed starts deceleration. 

Drift [according to drive unit) 

Zero-phase signal 
Adjust the  actuator so that it5 OFF 
position is near the center of the 
zero-phase signal. 

P / / I / / / / I / / / / R  Torque limit valid range 1 J 

Fig. 3.14 Zeroing  and Creep Speeds 
(6) Zeroing dwell time 

0 This is the  period of time starting from when the  actuator is 
turned on to when  home positioning is complete. 

0 Set the time interval to allow the creep speed to stabilize and the 
drive to  hit the  mechanical  stopper. 

0 When the dwell timer home positioning method is not being 
used, this may be set to any  value within the  setting range. 

(7) Torque limit 

0 Sets a limit for the servo motor torque after  the creep  speed 
is  reached. 

I POINT I I 
I I I 

0 A D/A converter module is necessary for torque limiting. 

0 Any value within the setting range may be specified if the 
torque limit zeroing  method is not being used. 

Y 
PC 

i I Torque  limit value 
1-1 Read 7 1  I r:i:: Drive  unit 

Operation 

converter unit 

by program (Analog  amount) c 
I I 

Fig. 3.15 Torque Limit Block Diagram 
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3. SPEClFlCATlONS : /MELSEC-A 
3.4.3 Positioning data 

Positioning data is used in the AD71 to execute positioning control 
(i.e. control other than home positioning, inching and  jog operation). 
Refer to Table 3.7. 
Table 3.7 shows one block of positioning data. 400 blocks can  be set 
for the X and Y axes, respectively. 
The block of data used for positioning is dictated by the number set 
in the positioning start area of the buffer memory. 
Positioning data is checked  when positioning is started. 

c 
t 

1 

F 
Positioning 
information 

~~ 

Setting Data 

b15 b8 b7 bO 

I ? *  
V Y  

L Positioning  pattern 

I 00 : Positioning  terminated 
01 : Positioning  continued 
11 : Speed c h a m  and positioning  then  continued - Positioning  method 
0 : Absolute 
1 : Incremental 

specified in parameter. 
Valid  only  when  incrementallabsolute  combination is  

{ 

1 Positioning  direction  (valid  in  incremental mode only) 

{ 0 : Forward  direction (address increase) 
1 : Reverse direction (address  decrease) 

Unused (may be 0 or  1) 

- M code (0 to 255) 
Sn M code = 0 when M code is not  mecified 

rnm dearee PULS inch 

I x 10' 
PLS/sec 

' to20000 
deg/min 

' inch/min 
l2O0O 

mm/min ! 

x 10' x 1   x 1  
Positioning speed ' 1 to 12000 

Positioning 
162x107 x'o-'pm address , 162x107  

0 to 0 to 0 to 0 to 
x PLS 16252928 x O-sdeg 1  62  x 107 

Dwell  time Ot0499(  x  1 O'rnsec) 

Table 3.7 Positioning Data List 

POINT I 1 I No. 2 to No. 4 can  be  set from the sequence  program. I 
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3. SPECIFICATIONS /MELSEC-A 
Positioning data is explained  below. 

( 1 )  Positioning information 

Separate the information for the X and Y axes. 
Positioning information consists of 16 bits and  includes the 
following. 

hl5 b8 b7 bO 

Positioning method 

Positioning direction 

UnUred 

-- M code 

(a) Positioning pattern 

This  specifies  whether  the  operation is to be continued to the 
next position, or if operation is to be halted after the current 
position has  been  reached. 
Continued  operation is further divided as follows: 

1) Consecutive positions are  reached  using the same  speed. 

2) The speed is changed a t  the  specified address  and positioning 
then proceeds in the same direction. 

This pattern data is specified by the first two  bits of the  posi- 
tioning information. 

Bit 1 Bit 0 

Positioning pattarn 
00 : Positioning and 
01 ; Positioning continued (in any  direction) 
11 : Spaed chanped end positioning then  continued 

10 : No setting 
(in the same direction) 

* 

Fig. 3.16 Positioning Pattern 

, 

! 

i 
L 

1 

f 
i 

I 
i 
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3. SPECIFICATIONS /MELSEC=A 
0 Positioning end 

Drives to the  specified address, positioning is complete  after 
the dwell time has  elapsed. 

Start (Y  10) nmL 
Positioning  commenced 

(X81 

. .  

Fig. 3.17 Pattern 0 

0 Positioning  continued 

The positions are  reached consecutively in the  order  specified 
by their data  numbers by a single start signal. (The BUSY signal 
remains on during positioning.) 

positioning  commenced 
(X8) 

BUSY (X41 

Positioning  complete , I 

I 
?? 

P = address Dwell V, Dwell 

t = dwell  time 

Dwell 
V=ppeed t, ta I t t  - -  

Pattern 01 1 Pattern 00 + 
Fig. 3.18 Pattern 01 

Pattern 00 should be set for the last position in a series of 
continuous  operations. 
Pattern 01 may be set for interpolation positioning. In this 
caw, the p a t t e r n s  for the X and Y axes should be the same. 
The X and Y axis  patterns  are  checked  before operation and 
any error will stop  positioning. 

3-24 
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3. SPECIFICATIONS /MELSEC-A 
0 Positioning  continues with s p e e d  change 

The positions are  reached consecutively in the order  specified 
by their data  numbers by a single start signal. During positioning, 
the speed  may  be  changed but the direction remains the same. 
(Refer to Fig. 3.19.) 

Start lY lOl  

:ommenced (X  18) 
BUSY (X14) 

I 

M code 
7 

M code ON I 

I V = speed (P IS)  
P = address (pulse) 

t - dwell (in 0.01 second increments) 1 
Fig. 3.19 Pattern 11 

Table 3.8 shows the positioning data for Fig. 3.19. The following 
conditions apply: 

M code ON/OFF timing : AFTER mode 
Incremental/absolute  method:  Incremental and  absolute 

combined 

In the method  column, A b .  indicates  absolute 
method and Inc. incremental method. 

! 
i 

TaMo 3.8 Positioning Data 

i 3-25 
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3. SPECIFICATIONS /MELSEC-A 
POINT I 

For  continuous  positioning, pattern 11 should not be used 
more  than  nine  times  consecutively. Where a large  number of 
consecutive 11 patterns are being used, they  must be broken 
down by placing 01 pattern data  every  nine 11 patterns. (e.g. 
pattern 11 = 9 times, pattern 01 = 1 time, pattern 11 = 9 
timer, pattern 00 = 1 time). 

Always set pattern 00 in the final data block. 

While pattern 11 is continuing, the direction of movement 
and the positioning method should  remain  unchanged, only 
after pattern 01 or 00 may  these be changed. I f  the s p e e d  is  
changed after  deceleration has started,  the  new speed is 
ignored and, if the M code has been set in WITH mode,  the 
"M code ON" signal i s  not given. 

During positioning using pattern 11, dwell time data  and M 
code will be ignored. 

Interpolation positioning cannot be specified  when  pattern 
11 i s  being used. 

(b) Positioning  method 

Incremental  or  absolute positioning must  be  specified  assuming 
that it has not been set in the  parameters (item 15, page 3-9). 
Parameter  data  takes  precedence  over this data. 

POINT I 
The positioning method  cannot be c h a n d  if pattern 11 has 
been specified. 
The positioning method can be changed  after  patterns 00 or 
01 have  been  executed. 

(c) Positioning direction 

For  incremental  mode  positioning,  the direction of travel  relative 
to the  previous  address  must  be  specified. (0 specifies forward, 
increasing  address  numbers  and 1 specifies  reverse,  decreasing 
address  numbers.) 
In absolute  mode,  the positioning direction is ignored. 

3-26 
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3. SPECIFKATIONS /MELSEC-A 
(d) M code 

Specifies an "M" code  relevant to that position address.  (range: 0 
to 255) 
The  code should be set to 0 if it is not required. 
During interpolation positioning, M codes are given individually 
for the  X and Y axes. (X-axis M code, buffer address = 46. Y-axis 
M code, buffer address = 346.) 

(2) Positioning speed 

Specifies the speed at  which the next position is to be  approached. 

POINT I 
b fo re  operation, the parameter zpeed limit is checked and if 
the positioning rpeed e x d s  the speed limit value, the 
parameter s p e e d  limit value is used. 

Positioning speed for linear interpolation 

During  linear interpolation positioning, the speed  set for the axis 
with the furthest to travel takes  precedence  and the speed of the 
other axis i s  derived as follows. 

(Short travel axis speed) 
- (short travel  distance) - (long axis 'peed) x (long travel distance) 

An example of this is given in Fig. 3.20 which uses the following 
data: 

X Axis Y Axis 
Parameter  set  value : speed limit value 

50KPLS/sec 20KPLS/sec Positioning  data set  value : positioning speed 
50KPLS/sec POKPLS/sec 

To move from  point A (address 0, 0 )  to point B ( lwkp ,  200kp), 
X-axis travel is less than Y-axis  travel so Vy = 50kp/s has  precedence. 

X-axis positioning speed = 50 x - = 200 loo 25KPLS/sec 

(This speed  exceeds the speed limit value which is ignored in thiscase.) 

I 
I 

I 
I 

f 
4 

i 
* 
I 

i 
L 

I" 
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3. SPECIFKAlWNS /MELSEC-A 

Fig. 3.20 Linur Interpolation 

Note: For interpolation positioning,  the  actual  positioning speed  is 
approximately 5% l o w r  than  the set speed. ( I f  the set  speed 
is extremely low, the  error will be larger,  e.g. about 1 0 %  at 
1 WPB. I 

POINT 1 
During linear interpolation positioning it is possible for the 
speed of a given  axis to exceed the set s p e e d  and the s p e e d  
limit value if the travel distance for the two axes  varies 
greatly. 
For linear interpolation, it is suggested that the positioning 
speeds and s p e e d  limits  for the X and Y axes  are set to the 
same  value. 

(3) Positioning address 

The positioning address is set either as an absolute  value or an 
incremental  value. 

(4) Dwell time 

The dwell time is the period of time indicated in Fig. 3.21  below. 

Positioning  commenced 
(X81 

I 

Speed graph 
For pattern 00 

I - 
Dwell 

Fig. 3.21 Pattern 00 

During interpolation positioning,  the longer dwell time value is 
valid  irrespective of the distance travelled (e.g. if X axis = 1 sec and Y 
axis = 1.5 sec, 1.5 sec is valid.) 
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3. SPECIFICATIONS /MELSEC-A 
3.5 Buffer Memory 

The AD71 has a battery backed buffer memory for communication 
of data with the PC CPU.  The memory map is shown in Fig. 3.22. 

Data  can  be  read from the buffer memory as follows: 

0 Reading  data  using the sequence program 

One word (16 bit) or two word data  can be read by using the 
buffer read application instructions. 

0 Reading data  using the AGGPP 

For details,  refer to the SWOGP-AD71P Operating  Manual. 

Data  can  be written to the buffer memory as follows: 

(The writing  of data  may be restricted depending on the status of the 
AD71. General write conditions are  shown in Fig. 3.22. For further 
details, refer to Section  3.5.1 to 3.5.6.) 

a Writing data from the sequence  program 

One word (16 bit) or  two word data  can  be written  by using 
the buffer write application instructions. 

0 Writing data from the AGGPP 

Transfers  data in blocks from the A6GPP memory to the 
buffer memory. 

An additional function allows individual pieces of positioning data to 
be written to the buffer memory if the AD71 is busy. For details, 
refer to the SWOGP-AD71 P Operating  Manual. 

I REMARKS I 
For buffer memory access instructions,  refer to Chapter 6 "Programming." 

i 
L 

1 
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3. SPECIFICATIONS /MELSEC-A 

Dacription 
S S P ?  or AD71TU 

Area for  positlonlng start  data 
numbers, etc. (For X axlsl 

Wrlte enabled  when 
both X-axis  and Y- 
axis BUSY signals 
are off.  

Deoends on data 

Area tor error reset I t m e  
Wrlte enabled  at  any Nrlte enabled a t  any 

tame 

- I 

U n U d  1 - 
Nrlte enabled  when 
30th X-axis  and Y- 
)xis BUSY signals 
we off. 

Area tor positlonlng start  data 
numbers, etc .  (For Y axlsl Depends on data 

U nu red 

768 to 387 1 

3872 4g, 1 7  lntorrnatlon 

3s RAM.  Writing here is not Wrltedlsabled 
I l lOWed. I Yrlte  dlsabled 

Unused 

X axis positioning data area  der- 
cribed in Section 3.4.3 (Maximum 
400 positions) 

Wrlte enabled  at  any 
t l rne 

Data  format as follows: 
Posltioning informatlon: 

2 bytes (16 bltsl 
Posltionmg speed: 

2 bytes (16 bots) 
Dwell  time: 2 bytar (16  blts) 
Positlonmg address: 

4 bytes (32 blts) 

3lock transfer of 
,oslttonlng  data 
'rom AGGPP to 
9071 IS only en. 
#bled when PC ready 
;Ignal IS  off.  

cribed in Section 3.4.3 (Maximum 
Y axis  positioning  data area  des 

400  positions) 
Data format as for X axis. 

Wrlte enabled  at  any 
t m e  

Parameter  area explalned In Sec. 
tion 3.4.1 (X  axis) 

tion 3.4.1 ( Y  axis) 
Parameter  area explalned In See- 

Wrlte only enabled 
when PC ready  slgnal 
IS o f f .  

Wrlte only enabled 
when PC ready  slgnal 
IS  of f  Zeroing data area described in 

Section 3.4.2 (X  axis) 

Zeroing  data area described in 
Section 3.4.2 ( Y  axis) 

The above data may be read at  any  time. 
Addresses  are  expressed in decimal (1  address = 2 bytes (16 bits1 

Fig. 3.22 Buffer Memory Map 
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3. SPECIFICATIONS /MELSEC-A 
3.5.1 Positioning s t a r t  data 

The positioning start data  area  is  shown in Fig. 3.23. Thearrangement 
of the  data is the same for  both X and Y axes, only addresses  are 
different. 

POINT I 
Both the X-axis and Y-axis BUSY signals  must be off to write 
this  data into  the AD71 from the AGGPP. 

address ; address 
Xaxis ; Y-axis 

0 
1 
2 
3 
4 

I 

37 
38 
3 9  
4 0  
41 
42 
43 
44 
45 
46 

47 

4 8  
49 

I 
I 
I , 
I 

200 

300 
301 
302 
303 
304 

I 
I 
I 
I 

8 

337 
338 
339 
340 
341 
342 
343 
344 
345 
346 

347 

348 
349 

I 

1 
I 
I 
I 

1 

500 

Start data No. 

I I 
Start data NO. 

Pointer 

dsta (32  bits) 
Status 

Joe w e d  
Error code 

M code 

Manual pulser inching 
enable 

Executing  data No, 
M code comment area 

x 19 comments ! 
16 bytes 

1 st point 

2nd point 

3rd  point 
I 
I 

I 

I :  20th  point 

Start  position 
(Up to 2 0  can be specified) 

0 

Addressus markod are written  to by 
the  AD71 OS only. 

Fig. 3.23 Positioning Start Data 

3-3 1 
I6 IN& 88101-pI 

r 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3. SPEWICATIONS /MELSEC-A 
(1  ) Speed  change area ( X  axis: address  40, Y axis: address 340) 

To change the speed of traverse during positioning,  jog  operation 
or home positioning, write the new  speeds to these  addresses. (To 
be within the range  shown in Table 3.7 page 3-23) This data  over- 
rides  the speed set in the positioning data.  Speed  change is illustrated 
in Fig. 3.24 below. 

I V  
Speed data written to speed change  area 

I t  

V = speed 
t = time 

Fig. 3.24 Speed Change Example 

POINT j 
Acceleration and  deceleration  cycles use the positioning data 
speed  regardless of any forced s p e e d  change. 
The s p e e d  cannot be force changed  under the following 
circumstances: 
0 after a deceleration start point; 
0 in inching mode; 

after a stop  command or after the jog signal is turned off; 

0 during interpolation positioning. 
or 

(2) Present  value  change  area ( X  axis: address 41,42, Y axis: address 341, 342) 

To change the present  value  data in the AD71, write the new  value 
to these  addresses. 

POINT I 
The present  value cannot be changed while the AD71 is 
BUSY. 
Present  value  data is two words  long,  one word data cannot 
be written. 

(3) Jog  speed  area ( X  axis: address  44, Y axis: address 344) 

Specify  the jog speed by writing speed  data to these  addresses. 
This data  may  be written at  any time. 
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3. SPECIFICATIONS /MELSEC-A 
(4) Inching enable  area (X  axis: address 47, Y axis: address 347) 

Enable the manual  pulser inching function  by  writing a 1 to the least 
significant bit  in this address. This  data  may  be written at  any time. 

b l t o b 1 5 m a y b e l o r O  
(ignored by OS). 

Inching enable = 1 
Inching disable = 0 

I 
Fig. 3.25 Inching Enable 

(5) M code  comment  area (X axis:  address 49 to 200, Y axis: 349 to 500) 

Up to 16  ASCII characters  may  be  entered as M code  comment  data 
(using the AGGPP or sequence program). 
Comments  may  be written to M code numbers 1 to 19 for  both X 
and Y axes. 

(6) Status  area (X axis: address 43, Y axis: address 343) 

Is reserved for the information shown in Fig. 3.26 and is set by 
the AD71 OS, 

b15 -< - 
Set to 0.  I l l  I I 

Zeroing request I 
I I  I I 

During  dwell  time 

____) Zeroing  complete 

-1 Zeroing  dog ON I 
Drive unit ready signal ON I 

Fig. 3.26 Status Area 

I POINT1 I 
I I 

I 

i 

1 

f 
i 

I Do not write data to this area. I 
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3. SPECIFICATIONS .. I_ /MELSEC-A 
(7) Error code  area ( X  axis: address 45, Y axis: address 345) 

The  code  number of any  error  detected by the AD71 is  written to 
these  addresses by the OS. Use in conjunction with the  error  detec- 
tion signal (XB). 

POINT ] 

0 The error code  area is used by the AD71 OS and  data 
must not be written here. 

0 The most recent  error  code is written to this area. The 
absence of any error is indicated by a "0" in this address. 

0 For error codes, refer to Chapter 8. 

(8 )  M code  area (X  axis: address 46, Y axis: address 346) 

The "M code"  specified in the positioning data for the  current 
positioning operation is written to these  addresses.  The M code 
number  can  be  used to co-ordinate  external  equipment and  processes. 

I b15 b7 bo 

I Lower 1 byte = M coda I 
set to 0.  M code specified = 1 to 255 

M code not specified = 0 

Fig. 3.27 M Coda Area 

I POINT I I 
I I 

Do not write data to these  addresses. 

0 For M code  data timing details,  refer to Section 3.4.1 
(16) (WW 3-15). 
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3. SPECIFICATIONS /MELSEC-A 
(9) Current data  number ( X  axis: address 48, Y axis: address 348) 

The  number of the positioning data block currently being processed 
is  written  to these addresses by the OS. This  number is retained 
until the  next positioning operation begins.  (Refer to Fig. 3.28.) 

Start 

Pattern 11 

/ :\Pattern 1 1  
'attern 00 

/ 
I I 
I I I 
I I I 
I 

\Dwell 
I 
I 

-- 
I 
I 
I 

I I I 
1 

BUSY f+7-+j-b I 1  I I  I 

Positioning  complete 
I I I 

I I I I 

Executing data No. 3 1  3( Ix I 

1 1  

1 1  I I 
I 

I 1  I I 

Fig. 3.28 Current Data No. Update Timing 

POINT I 
Do not write data to these addresses. 

I 

, 
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3. SPECIFICATIONS /MELSEC-A 
(1 0) Start  data  number  area 

For continuous  positioning,  the AD71 uses  consecutive position data 
numbers starting at  the data  number  indicated in these addresses. A 
maximum of 20 start numbers  can  be specified for each axis, pro- 
viding a maximum of 20 positioning sequences from the total  of 
400 positions. These  sequences  can  be  called in turn  by using the 
pointer to specify  how many start numbers (and hence, how many 
sequences)  are to be  processed. 

address ; address 
X-axis : Y-axis - i 300 ]Start data No. I 1st point - - - -  Start axis for  this start data No. 

Start data No. 

Start axis 

Start data No. 

Start axis 

, 
2nd point 

' 3rd  point 

20th  point, 

, 
I 

dipends on start signal ( Y I O  to 
Y121. 

I - For 2nd to  20th points, set start 
data No. and axis. 
For start axis details, refer t o  page 
3-38 

- - - - - - - - * Specifies how many of  the start num- 
bers are to be used. Start numbers wil l 
be used consecutively. The pointer 
value is  cleared when the  power is  

1 

The BUSY signal remains on between  consecutive posi- 
tions. 
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3. SPECIFICATIONS /MELSEC=A 
(a) Start axis area details 

Use the two least significant bits of these  addresses to define  the 
start axis. (See Fig. 3.30.) 

b15 b l  bo I---=--------=! .- I I 
b2 t o  b15 rnav be 1 or 0 I I 
(ignored by OS). 00 : Interpolation start 

01 : X axis start 
I 10 : Y axis start 

11 : Both-axes start (No interpolation) I 
Fig. 3.30 Start Axis Area 

The following occurs if both axes  are started  and  an  error is 
found in one: 
1) both axes stop if the  error has occurred between  consecutive 

positions. 
2) only the  axis with the error stops if the error  occurred 

after both axes have started. 

(b) Data  setting  precautions 

1) When both axes  are to be star ted together (Le. interpolation 
setting 00 or  independent setting 1 1 )  ensure that the star t  
axis  data  matches for  both X and Y axes at  that point. 
Processing will stop if the data  does not match.  Refer to Fig. 
3.31. 

X axis Y axis 
Address 0 [T Address 300 -1 t 1st point 

303 

304 

305 

306 

c- 

c- 

3 rd  

4th 

point 

Doint 

In the above example. 

X axis Y axis 
2nd point Interpolation start Interpolation start -t OK 
3rd  point Both-axes start Both-axes start - OK 
4th  point X axis start Interpolation start - Error Y axis 

stops 

Fig. 3.31 Start  Data  Example 1 

! 
1 
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3. SPECIFICATIONS /MELSEC-A 
2)  A star t  point is ignored if i t s  start axis is wrongly  defined. In 

Fig. 3.32 X axis  points 2 and 3 have  been defined as Y axis 
starts and Y axis point 3 has  been  defines as an X axis  start. 
These points are therefore  ignored and  processing  proceeds to 
the next valid start point. 

X axis 

Address 

2 Start axis / I  o 

4 Start axis 1 0  

5 

6 Start axis 0 1 

Y axis 
specification 

Y axis 

300 - 1st point 

t 2nd  point 

* X axis 
305  specification 

c 4th  polnt 

Start data Point  update Start data 
No. 105 -NO. 300 

Pattern I Pattern JUl 

X axis 
"00" - - '  "01" 

Dwell  Dwell  Dwell 

Start data No. 100 110 4 - 
1 Pattern ~ "1 1" ", 1" 
I "00" I 

Y axic . 
Dwell 

Dwe!l t Dwell 
Positioning is switched to  3rd 
point  but immediately switched 
to  4th  point because start axis is 
wt to  X axis. 

Fig. 3.32 Start Data Example 2 
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3. SPECIFICATtONS /MELSEC-A 
3) In a situation where  single axis operation is changed to 

two axes operation,  the new  axis  begins operation from 
the data  number  corresponding to the pointer value for 
the original axis. This is illustrated in Fig. 3.33. Axis Y is 
working independently until  point 3 when interpolation 
starts. Axis X then starts operation from  point 3. 

X axis Y axis 

Address 01 I Address 300 1 50 I t - l s t  point 

301 1-4 ) 2nd point 
3 02 ( Y  axis start1 

Start No. 50 

Y axis 
Dwell Dwell 1 

I 

Y axis bury J I 1  I 1 1  

1 
I 

X axis busy tl I 

specified by the  pointer value. 
X axis starts at  the  data number , 

~~ 

Fig. 3.33 Start Data Exampla 3 

, 

I 
I 
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3. SPEClFlCAllONS /MELSEC=A 
4) Processing will stop if interpolation (00) or independent 

( 1   1 )  operations have  been  called  and the other  axis is under 
different control  (e.g.  zeroing  jog  operation or inching). 

I*-) c 3rd  point 

X axis 
Dwell Dwell I - t  

1 st point kpp- -.+ 

Y axis busy - 

Y-axis zeroing 
start 

and processing is stopped b u s e  
X axis is switched to 3rd point 

Y axis is zeroing. 

Fig. 3.34 Start Data Example 4 
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3. SPECIFICATIONS /MELSEC=A 
5) In a situation where interpolation (00) or  independent 

(1  1) start  has  been defined a t  one axis  and  the other axis is 
still positioning, processing will vary as described below. 

0 An axis will wait for the  other to finish i t s  current 
process or for i t s  busy  signal to  turn off. This is illustrated 
in Fig. 3.35 below. 

X axis Y axis 

Address 01 54 1 
302 301 h i ) + -  2nd  point 

Start  data No 
54 

X axis proceeds to  2nd start num- 

1 st  sequence : 2nd sequence 
I 

I 
' Start No. 

I 

Y axis 
"0°" Dwell 

1 l- a 
1 st  sequence I 2nd sequence , 

I 

I 

X axis busy 

I I 
I 
I 

Y axis start I 
I 

Y axis busy L 
The execution start number  remains at  its previous  value 
while waiting for the  other axis. 

Fig. 3.35 Start Data Example 5 

I 

i 

I 

t 

3-4 1 
t 
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3. SPECIFICATIONS /MELSEC-A 
0 Processing will stop if one  axis  proceeds  ahead of  the 

other and dual axis processing  is called. See Fig. 3.36. 

X axis 

302 301 1-1 )- 2nd point 

21 1 
"00" Dwell 

X axis - 1  

L L 2nd  point- 3- 3rd point 

Y axis 

Y axis switches to 2nd  point but 
X axis has reached start point  3. 
Positioning stops. 

"1  : Dual  axis  start  has  been  specified for  the X axis so that 
s t a r t  point  data  number 2 is used for both X and Y axes. 

"2: Y axis  start  command is received so that processing 
commences from start point. 

Fig. 3.36 Start Data Example 6 

cI.-rL 
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3. SPECJFtCATlONS /MELSEC-A 
3.5.2 Error  reset (Address 201 1 

The error codes for  both axes  can  be  reset by writing a 1 to the least 
significant bit of this address. This also  resets the  error  detection 
signal XB. 
The OS then acknowledges that error signals  have  been  reset by 
writing a 0 to this bit. 

b15 bo 

b l   t o  b15 may be 1 or 0 (ignored 1 : Error reset  request 
by OS). OS sets 0. (ret by sequence program) 

0 : Error reset processing complete 
(ret by OS1 

Fig. 3.37 Error Reset Area Details 

3.5.3 OS data (Address 512 to 767) 

Addresses 51 2 to 767 are used by the OS. 
The  data  stored in this area is indicated  below. It can only be  read. 

Address 

512 

600 X-axis output 

601 Y-axis output wead BUSY. 

602 

603 

Lower 16  bits 

X-axis torque  limit value 606 

Upper  16  bits 605 

Lower  16  bits 604 

Upper  16  bits 

- - -  Contains  the  torque limit value (if used) 
607 Y-axis torque  limit value for use during  zeroing (set at 250 i f  unused). 

- - -  0 during  stop and output speed when 

If 0 < output speed < 1 during  interpola- 
tion positioning, -1 (FFFFHI is  stored. 

- X axis present value - 

- Y axis prewnt value - 

I 
1 r 1 7 

Fig. 3.38 OS Data Area 

i 

.I 
! 

I 

I 
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3. SPEMCATIONS /hmsEc-A 
3.5.4 Positioning data area (X axis: address 3872 to 5871, Y axis: address 5872 to 7871) 

This area  stores the positioning data explained in Section 3.4.3. 
The positioning data  consists of positioning information, positioning 
speed ,  dwell time, and positioning address as shown in Fig. 3.39. 
For  the  conversion of expressions from a data  number to a buffer 
memory address, refer to the next page. 
As  an  example, for X axis  data  number = 2, data is stored in the 
following areas: 

Positioning information : Address = 3873 
Positioning s p e e d  : Address = 4273 
Dwell time : Address = 4673 
Positioning address : Address = 5074 (lower 16 bits), 

5075 (upper 16 bits) 

address ! address 
Xaxir ' Y-axis 

, I #  

. . .  I I 

I 

5077 : 7077 

I Data No. =400 4 
u Data No. = 1 

Data  No. = 2 

Data No. = 3 

r4 Data No. = 400 

Positioning  information details 

Positioning bl6  
information 

00 : Positioning  terminated 
01 : Positioning continued 
11 : Pattern change 

Positioning speed 

Dwell  time 

Positioning address 

L Positioning method 
0 : Absolute 
1 : Incremental I 

Valid  only when incremmtal/abrolute 
canbination is specified in parameter. 

(Valid  only  in  incrmantal  modal 
4 Positioning direction 

0 : Forward direction (address increase) 
1 : Reverse direction (address  decrease) 

L ~ n u s e d :  o or 1 
M code (0 to  255) 
Set M code = 0 when not used. 

Fig. 3.39 Positioning Data Area 
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3. SPEClHCATlONS /MELSEC-A 
Conversion from data  number to buffer memory address 

I X Axis Y Axis 

Positioning A=  872+(&t0 NO.-1 
information I or  A=5871+(&ta No.) I 

A=4272+(dota  No.-l)  A=6272+(deta  No.-1 1 
or A=4271+(date NO. I or  A=6271+(data  No.) I 

Dwell time A=4672+(datJ NO.-1 
or  A=4671+(deta  No. 

A=6672+(data  No.-1) 
or A=6671+(data  No.) 

I 1  Loww 16  bits Lower  16 bits 
A2=5072+(data NO.-1  1x2 A,-7072+(data  No.-1 )x2  

Positioning or A,=5070+(&ta No.)x2 or A,=7070+(data  No.)x2 
address 

Upper  16  bits Upper  16 bits 
A,  =A, +1 A,  =A, +1 

A conversion  table is given in Appendix 5. 

3.5.5 Parameter area (X axis: a d d m  7872  to  7887, Y axis: address 7892 to 7907) 

Stores  the  parameters  described in Section 3.4.1, 

7073 

7074 

7075 

7876 

7877 

7878 

7979 

7080 

7802 

7083 

7884 

7085 

7806 

7007 

7888 

7891 

7893 

7044 

7895 

7096 

7097 

7898 

7099 

7900 

7901 

7902 

7903 

7904 

7905 

7906 

7907 

7908 

I 

791 1 

address / address 
X-axis ' Y-axis 

I 

7872 ! 7892 Parameter data 

1  or 0 may be sel 
(ignored by OS) 

Travel per pulse 

L 1 

t Jog speed l imit value 

Acceleration and 
deceleration t iw 

Backlash compensation 

Upper  stroke limit 

Lower  stroke limit 

Error  compensation 

Travel per 
manual pulse during 

inching 

(should  not be used) 
Unused area 

10 : degree 
11 : PULSE 1 6 1  Rotating  direction 

increase 

decrease 
Positioning  method 
00 : Absolute 
01 : Incremental 
10 : Incrementallabsolute  combined 

M code usedlnot used 
0 : M code not used 
1 : Mcodeused 

0 : WITH mode 
1 : AFTER mode 

-Pulse output mode 
0 : PLS + SIGN (E type) 
1 : Forward or  rewrse pulse (A  type) 

o : Forward pulse output = pmen t  value 

1 : Reverse pulse output = present Value 

{ 

I 
( 

- M code ONlOFF  timing 

I 
! 
1 

I 

Fig. 3.40 Parameter Area 
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3. SPECIFICATIONS /MELSEC-A 
3.5.6 Zeroing  data area ( X  axis: address 7912 to 7918, Y axis:  address 7922 to 7928) 

Stores zeroing data described in Section 3.4.2, 

address ; address 
X-axis ; Y-axis 

7912 i 7922 

7913 i 7923 

7914 i 7924 

7915 : 7925 

7916 : 7926 

7917 7927 

7910 : 7928 

I I Zero address 

Torque limit  b15 b4 bO 

Zeroing  information 

7919 : 7929 
Unused area 

(should  not be used) 
8 4 1  

7921 : 7931 

Return  method  with mechanical stop 
0 :Stop and dwell  timer  time  out 
1 :Stop and signal from drive unit 

L Zeroing  direction 

i 0 : Forward direction 
(address  increase1 

1 : Reverse direction 
(address  decrease) 

0 : PG zero.point signal 
1 : Mechanical  stop 

-Zeroing  method 

{ 

Fig. 3.41 Zeroing Data Area 
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3. SPECIFICATIONS /MELSEC-A 
3.6 I/O Signals To and From PC CPU 

The AD71 uses 16 inputs and 16 outputs for non-numerical  com- 
munications with the PC CPU. 1/0 signal  assignment  and functions 
are  given below. 
Table  3.9  shows 1/0 signals with the  AD71 in slot No. 0 of the  main 
base unit. 
Device X indicates an input signal from the  AD71 to the PC CPU. 
Device Y indicates an output signal from the PC CPU to the  AD71. 

I Signal Dirwion:   AD71 to PC CPU Signal Direion: PC CPU to   AD71 I DOViCbl 
No. S ina l  Signal 

x 1  Y axis Positioning  stan  Y11 AD71 ready 

X2 
Positioning  complete 

Y axis X3 
p$;;[on Y 12 X axis 

Y13  Xaxis 
Zeroing start 

X4 

Zeroing request 
Y axis Y16 X axis X6 

Xaxis  Y15 Y axis X5 
BUSY 

Y axis Y14 X axis 

X? Y axis Y 17 X axis Forward jog start 

X8 X axis Y18 

Forward jog start Y axis Y19 Y axis X9 

Reverse j o g  start Xaxis 

stop 

Positioning  commenced . 

XA 

PC ready Y1D Y axis XD 

Y axis Y1C Xaxis XC 

Xaxis Y1B Error  detection XB 

Reverse j o g  start Y axis Y1A Battery  error 

M c o d e  OFF 

Zeroing  return  complete 

r 
XE 

Y1F Y axis XF 

Y1E Xaxis 
M code ON ) Reserved. 

i 

Table 3.9 I/O Signal List 

IMPORTANT I 
YlE ,  Y l F ,  and YO to YF are reserved for use by the OS or 
for special applications which are detailed later. 

~~ 

I/O signal details (See Fig. 3.42.) 

(1 )  Watch dog timer error (XO) 

Switches on when the AD71 self-diagnostics  detect a watch  dog 
timer error. 

* 
I 

r 
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3. SPECIFICATIONS ’. /MELSEC-A 
(2) AD71 ready (X11 

Changes state according to the PC ready  signal (YlD).  Used for 
interlocking, etc. in the sequence program. 

PCready ( Y l D )  

(3) Positioning  complete (X2, X3) 

Switches  on for a period set in the parameters (Table 3.5, page 
3-9, item 12) after each position is  reached. (Ignored if the positioning 
complete signal output time = 0.) 
Switched off a t  positioning start, zeroing  start,  inching start, jog 
star t ,  and  power on. 
If positioning is stopped midway,  the positioning complete  signal 
does not switch on. 

(4) BUSY (X4, X5) 

Switches  on a t  positioning start, zeroing start,  inching start, and 
jog start. Switches off after pulse output and dwell time haveelapsed. 
(Refer to Fig. 3.42.) (Remains on during positioning.) 
Switches  on while  the test function is being  used on the AGGPP. 

(5) Zeroing request (X6, X7) 

Switches on under the following conditions, Switches off upon 
completion of zeroing. 

AD7 1 power is switched  on; 
Drive unit ready  signal (READY) has turned off in BUSY state; 
PC ready  signal (Y1  D) has turned on; 

PC ready ( Y  1 D) 

Zeroing request (X6.  X71 

Approx. 1.5 rec 

Parameters and/or zeroing  data  has  been written  from the AGGPP; 
Zeroing is started; or 
1) zeroing, 2) positioning, 3) jog operation,  or 4) inching has 
been  selected in AGGPP test mode. 

(6) Positioning commenced (X8, X91 

Switches on to confirm that the AD71 has started  the  specified 
operation. Switches off when the star t  signal turns off. 

Start ( Y l O l  

Positioning commenced (X81 

Does not switch on in AGGPP test mode. 
3-48 
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3. SPECFICATIONS /MELSEC-A 
/ 

(7) Battery error (XA) 

Switches on when battery voltage  drops. 

(8) Error detection (XB) 

Switched  on by any of the  errors in Chapter 8. Switched off when 
the  error is reset. For  resetting,  refer to Section 3.5.2  (page 3-44]. 

(9) Zeroing  complete (XC, XD) 

Switches  on to indicate  the completion of zeroing. Switched off at  
the start of the next process. 

(10) M code ON (XE, XF) 

The ON timing  for this signal depends on the parameter setting (see 
Table  3.5,  page 3-9, item 16). If set in WITH mode, the "M code 
ON" signal is given at  the start of positioning, if set in AFTER 
mode it is given after positioning is complete.  Switched off by the 
"M code OFF" signal.  Remains off when the M code is not used (M 
code = 0) or in test  mode  using the A6GPP. 

(11) Positioningstart (Y10, Y11, Y12) 

The  leading edges of the pulses  cause the  operations to start as 
shown in Table  3.9. 

(12) Zeroing  start (Y13, Y14) 

The  leading edges of the pulses  cause the  operations to start as 
shown in Table  3.9. 

(13) Stop (Y15,  Y16) 

Terminates the current operation. (If the BUSY  signal is on,  the "M 
code ON" signal turns off.) 
For  restarting  the operation see Section  6.3.9. 

(14) Jog start (Y17  to  Y1A) 

The motor is driven for as long as the  jog start signal is on. When 
it is switched off the motor is ramped down to a halt. 

(15) M code  OFF (YlB, y1c) 

I' 

The  leading  edge of this signal  switches the "M code ON" signal 
O f f .  

1 
I 

!, 
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3. SPECIFICATIONS /MELSEC=A 
(16) PC ready (Y lD)  

Indicates  correct PC CPU operation. At the start of al l  operations 
(other than  those  carried out in AGGPP test mode) this signal  must 
be on. 
The following  control actions  occur  when the PC ready  signal  switches 
from off to on. (Also applies for AGGPP test  mode  when  neither  axis 
is BUSY.) 

1) Parameter  check  and initialization; 
2) Zeroing  data  check;  and 
3) Zeroing  request  ON, AD71 ready  signal ON 

PCready ( Y l D )  

AD71 ready ( X 1 )  

Zeroing request (X6,  X7 )  

Switching  the PC ready  signal off while the AD71 is BUSY  causes 
positioning to stop,  and  the “M code ON” signal to be disabled as 
well as the M code to be  cleared. (Not  for AGGPP test mode) 

- -- 
IB iNAl 66101C 
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3. SPECIFICATIONS /MELSEC-A 
Jog operation 

Jog speed 

PC ready ( Y l D )  

AD71 rwdy ( X l l  

Forward jog (Y17)  

R m r s e  j o g  (Y18)  

Positioning  commenced (X81 

Positioning operation 

A 
Pattern 01 

f-k 
Pattern 1 t 

Pattern 11 
Pattern 11 

Positionins  commenced (X5)  i i  
BUSY  (X41 I 

I 
I 
I I 
I 
I 

I 
Start  positioning (Y10) \ 

i 
t 

(I 

M coda ON ( X € )  

M code OFF ( Y l B )  'k 
Nom: ifpositioning operation is shorter than &e positicning  complete simal wrput time in 

the parameter, Ihe positioning cmplem simal may be ourput continuwsly. 
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3. SPECIFICATIONS /MELSEC-A 
Zeroing 

I 

I 
I 

PC reedy ( Y l D )  

AD71 ready (X11 '1 
Zeroina comDlete IXC) I - .  

Positioning complete (X21 

/ I  

I I 
I I 
I I 
I I 

Positioning commenced (X81 

BUSY (X41 

Zeroing request (X6 )  

Zeroing start (Y13)  

Inching 

3 at 

20kpps) 
Inching speed 

I I 
W Distance depends on parameter setting 
1 1  

PC ready ( Y l D 1  

AD71 ready ( X 1 )  I I 
I I 
I I 
I I 
I I 
I I 
I I Stop ( Y  151 I I 
I I 
I I 
I I 
I I 

BUSY (X41 j--i 
I I 
1 1  
1 1  
I I  
I '  
I 
I I 

lnchlng start r i  I !  

Fig. 3.42 I/O Signal ON/OFF  liming 
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3. SPECIFICATIONS /MELSEC-A 
3.7 I/O interface with External Equipment 

3.7.1 AD71 electrical specifications 

Signal 

Supply power 

Drive unit ready (READY) 
Stop signal (STOP) 
Zeroing dog ( D O G )  

Inching A phase (PULSER A) 
Inching B phase (PULSER 6 )  

Zero phase  signal (m) 

Start signal ( S T A R T )  

Error detector clear (CLEAR)  

Forward feed  pulse (-1 
Reverse feed  pulse (m 1 

~~ 

Description 

5 to 24V DC  (Prepare a 4.75 to  26.4V stabilized power supply.) 
150mA (maximum) 

Input voltage : 4.75 to 26.4V DC 
High : (Supply power voltage - 1 V) or more 

(Input current: 0.3mA or less) 

(Input current: 2.5mA or  more) 
Low : (Supply power voltage - 3V) or less 

Input voltage : 5V DC if@ 
High : 4.5V or more, 3mA or more 
Low : 1 .OV or less, OmA 
Pulse width : 

2ms or longer 

- I lrnr or 
lonmr 

(Duty rate: 

lmr or longer 
I - - 

Phase difference: ---- B phase creases !;::$? if A phase 

lnuput pulse  rise, fall  time : 500~s  max. 

Input voltage : 4.75 to 26.4V DC 
High : (Supply power voltage - 1 V) or more 

(Input current:  0.3mA or less) 

(Input current: 2.5mA or  more) 
Low : (Supply power voltage - 3V) or less 

Pulse width : 5 0 p  or more 
Pulse rise time : 3 ~ s  or less 
Pulse fall time : 3 ~ s  or less 

Output  form : Open collector 
Load  voltage : 4.75 to 26.4V  DC 
Load current : lOmA (maximum) 
Output voltage  when ON : 0.6V or less 
Lead current when OFF : O.lmA or less 

Output  form : Open collector, output  duty ratio 50% f 10% 
Load voltage : 4.75 to 26.4V DC 
Load current : 20mA (maximum) 

~~ ~ ~ ~~ 

Use within the range 2 to  15mA. If load current 
i s  less than 2mA. add a load resistor. 

i 

t 

I 
TaMe 3.10 AD71 Electrical Specifications 

b 

t 
4 
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3. SPECIFICATIONS /MELSEC-A 
I/O interface  electrical  details 

Pin  Number 
Circuit x Y. I Signal 

.XIS 8x1s 

1 
Description 

?A Power supply (+) 5 to 24V DC  (externel  supply) 

(1)  Low indicates servo drive unit is  serviceable. 
12) AD71 checks the drive unit ready  signal prior  to start. 

I f   not  reedy. the AD71  outputs a zeroing request. 
(3) Arrange for  drive  unit errors, e.g. control power  error 

to set this signal high. 
14) Switching  this signal to high  during  positioning stops 

the  operation. Resetting the signal will  not restart 
omration 

(1)  Low  to stop  positioning. Signal duration 20ms or 

(2)  Input switches start signal (STARTI  off  (high). Start 
more. 

signal will  not then restart. 

(1) Switched to  low  by zero point  actuator. 
(2) For zeroing information, see Section 3.4.2, page 3-18. 

Refer to Table 3.10. 

lA 3 A  
Inching A phase 

PULSER A 
.-.-. 

3 8  

I 
4A ..-- 
46 I 

Inching 8 phase 
PULSER B 

Refer to Table 3.10. 

(1) Switched to   low  by encoders with zero-phase channel. 
(21 For zeroing information, see Section 3.4.2, page  3.18. 1 OA 

. . -. Zero-phase  signal 

1 08  
- 
PGO 

(1)  Low  while positioning. 
(21 On  (low)  during feed pulse Output and dwell. Used as 

a brake release  signal for servos with  rnffhanical 
brakes.  Feed pulse output  after  this signal turns on. 

Start 
START 

13R 

I Given  before and after zeroing. Resets the  deviation in the 
servo unit error  detector. - 2Oms (1st time) 2Oms (2nd  time) 

Before feed Dulse Outout  After feed Dulse o u t w t  

14A 
.--. 
148 

Error  detector 
clear 

CLEAR 

20A 
(+) 24V  power 
(+) 5 t o   12v  powe 

208 

5 to  24V  DC (external  supply) 

17A and 20A  for  24V DC. 
178 and 208  for 5 t o  12V DC. 

8 type I I Forward  and reverse  feed  pulses 

PULSE m - j  
SIGN 7 I I 

1 1 n+E 4- c u  .- Direction sign 1 25ms- 

- 
+ direction travel - direction trave 

SlGN PULSE F 

m- i 1 ~ ~ ~~~~~ J 
Select A or B type by parameter setting. (For details, refer to Section 3.4.1.) 

Table 3.1 1 AD71 I/O Interface 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3. SPECIFICATIONS /MELSEC-A 
3.8 Battery Specifications 

AGBAT 

Nominal voltage 

5 years Guarantee period 

3.6V DC 

I Total power failure ti;-- 1 300 days (7200 hours) 
~~ 

I Application I Power  failure  back-up for  buffer  memory I 
I Size (mm) I 16 diameter x 30  length I 

~ ~~~ -~ 

Table 3.1 2 Battery Specifiutions 

i 
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4. HANDLING /MELSEC-A 
4. HANDLING 

4.1 Handling Instructions 

(1)  Protect  the AD71 from mechanical  shock  and vibration. 

(2) Keep conductive  debris out  of the unit. 

(3) Switch off the PC power  supply  before  loading  or  unloading  the 
unit  to or from the base. 

(4) Turn off the PC and drive unit powers before  connecting or 
disconnecting the drive unit. 

(5) Do not connect  the  AGGPPor AD71TU when the AD71 is busy. 

4- 1 
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4. HANDLING /MELSEC=A 
4.2 Nomenclature 

READY 
Indicates AD71 is ready. 

SERVO-ERR X 
Indicates READY signal from X-axis 
servo unit is  turned  off. 

- 
SERVO-ERR Y 

servo unit is  turned off. 
Indicates READY signal from Y-axis 

X BUSY 
Indicates X axis is busy. 

Y BUSY 
Indicates Y axis is busy. 

RS422  connector 

For  connecting AGGPP or AD71TU 

40-pin  connector 

For  connecting  drive  unit I 

X ZERO 

Indicates X-axis zeroing requast. 

Y Z E R O  

Indicates Y-axis zeroing request. 

HOLD 

Refer to  Chaptar 8. 
Indicates AD71 hardware fault. 

BAT  ERR 
Indicates battery  error. 
Refer t o  Chapter 9. 

WDT ERR 

Refer to Chapter 8. 
Indicates watch dog timer  error. 

v Kev switches 

M.PRO . , .Buffer  memory  protect 
on. 

OFF , . , .Resets buffer memory 
protect. 

LOCK . . .Disables pulse train  out- 
put  from AD71 (Refer t o  
Chapter 7.) 

~~ 

Fig. 4.1 AD71 Nomenclature 

i 

/ 
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4. HANDLING /MELSEC-A 
4.3 Preparation 

4.3.1 Battery connection 

The battery backs up  the IC-RAM during power failure. The  leads  are 
disconnected  before  shipment to prevent battery consumption. 
Always  connect the leads before  using the AD71. (For battery life, 
etc., refer to Chapter 9.) 

\ 
Negative lead (blue) 

IMPORTANT 1 
The  components on the printed circuit board  may be dam- 
aged by static electricity. When handling the printed  circuit 
board : 

1) ground all tools, work bench, etc. 
2) do not touch conductive areas or  electrical  components. 

4-3 
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5. LOADING AND INSTALLATION /MELSEC=A 
5. LOADING AND INSTALLATION 

5.1 installation Environment 

The following installation environments  are  unsuitable for this 
equipment. 

( 1  ) Ambient temperature  outside  the range 0 to 55°C. 

(2) Ambient  humidity outside  the range 10 to 90%RH. 

(3) Excessive  condensation (e.g. due to sudden temperature changes) 

(4) Corrosive  and/or  combustible gasses. 

(5) Excessive  amounts of conductive  powder such as dust, iron 
filings, oil mist, salt, or organic  solvent. 

(6) Direct exposure to sunlight 

(7) In the vicinity of strong  power  and  magnetic  fields. 

(8 )  Excessive vibration and  shock transmitted directly to the  main 
unit. 

f 

/ 

i 

! 
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5. LOADING AND INSTALLATION /MELSEC-A 
5.2 System Design Precautions 

(1 )  Do not use the AD71 on any  extension base which does not 
include  a power supply (i.e. A5XB). 

(2) Where  the  temperature inside a  panel is likely to exceed 55’C, 
forced ventilation  or  cooling  must be provided. 

5-2 
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5. LOADING AND INSTALLATION /MELSEC-A 
,-- 

5.3 Installation and  Removal 

( 1  ) Installation 

Base 

Screw 
(M4 x 0.7 x 12) 

POINT I 
1. Take c m  not  to damage the connector  pins by forcing 

the unit wrongly into place. 

2. M4 x 0.7 x 12 screws may be used to secure the unit 
against vibration, etc. 

1 I 

, 

I 
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L .. 

5. LOADING AND INSTALLAVON /MELSEC-A 
(2) Removal 

Press 

Connector 

5-4 
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5. LOADlNG AND INSTALLATION /MELSEC-A 
5.4 Wiring 

5.4.1 Wiring  precautions 

(1  ) Connection  cable  length 

Generally  the  cable  length  should be less than 3m. 

(2) 1/0 signal wiring 

0 Separate I/O signal  wires from other  cables  and  use  separate 
conduit where  applicable. 

0 In excessively  noisy  environments I/O signal  wires  should  be 
screened  and the PC grounded. 

0 When running 1/0 signal wires in metal  piping, this should be 
grounded. 

Examples (bad example at top, good example a t  bottom) 

Control 

Control b o x  
2 

Wiring  conduit 

[ R e l a y ]  Wiring  oconduit 

Bring the AC servo 
amplifiers closer to  the 
AD71 50 that  their 
cables  are minimized 
in length and separated 
from the  other  wiring 

conduit). 
(run outside the  wiring 

! 

I 
'! 
i 

! 
4 
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5.4.2 Drive unit connector 

F Cable C l m D  

I 

Fig. 5.1 Connector 

See Section 3.7, page 3-54 for pin details. 

( 1 )  Use 0.3mm2 wire. 

(2)  Solder the wires to the pins  and  finish with insulating  tubing. 

3- 

Pin arrangement seen from  top. 
Connector pins are " A l "  to 
"A20" and "Bl" to "820." 

Fig. 5.2 Connector 
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6. PROGRAMMING /MELSEC-A 
6.  PROGRAMMING 

6.1 Writing Programs 

6.1.1 Program structure 

I 
Positioning operation 1 axis,  simultaneous 

2 axes I I  
1 axis, simultaneous 
2 axes 

using 
A6GPP 

AD7  1TU 
or 

1 axis 

1 axis 

1 axis 

1 axis 

Simultaneous 2 axes 

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

. . . . . . . . . . .  

See SWO-AD7 1 P or 
AD71TU Operating 
Manual. 

. Section 6.3.2. 

. . Section 6.3.7. 

Interpolation . . . . . . . .  

Section 6.3.3. 

Section 6.3.3. 
1 I 

- . . . . . . . . . . . . .  Operation 

program 

Jog operation Section 6.3.4. 1 axis - 
using ' 

- 
- . . . . . . . . . . . . .  Section 6.3.5. 1 axis . Manual  pulser inching operation 

- . . . . . . . . . . . . .  Section 6.3.6. 1 axis - Address write during jog 

- Address write during inching 1 axis . . . . . . . . . . . . .  Section 6.3.6. 

1 axis . . . . . . . . . . . . .  Section 6.3.8. 

Error reset Simultaneous 2 axes . . .  .Section 6.3.2 (7) 

6- 1 
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6. PROGRAMMING /MELSEC-A 
Unless otherwise  specified, 1/0 numbers used in this  manual assume that the 
AD71 is located at slot 0 of the main base. 

110 slot No. 0 ’  

Fig. 6.1 AD71 Location for the Following Examples 

The A l ,  A2, and  A3CPUs  are  referred to as ”ACPU.” 
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6. PROGRAMMING /MELSEC-A 
6.1.2 Nota  on programming 

/- 

( 1  ) Initial program 

The following program steps should be  used with the  AD71. 

-4 
M9038 

X A  (battery  error) n 
I i  

M9006 (ACPU battery  error) I 
I W 

(ACPU  RUN) 

- i t  
M9039 Interlock 

IU 
XI 

W 

b Provide stan  interlock. 
AD71 ready 

Usable for stop, etc. 
xB Error  detection 

t b  

<b 

I 

0 

sequence 

‘Resetting the ACPU while  the AD71 is “bury” may cause it to flag an error, to 
guard against this use the above sequence. 

‘Resets A071  error 1 scan 
after  CPU RUN.  

Bettew error 

PC resdv 

Fig. 6.2 Initial Program 

(2) PC ready  reset 

Where  necessary, the PC ready  signal  should  be  disabled  when 
an error is detected. 

(3) Zeroing 

The  system should be zeroed before positioning is started  and 
when a zeroing  request is received from the  AD71. 

(4) Zeroing  actuator 

Ensure that the zeroing  actuator is serviceable  and  reliable. 
Failure to receive  an input from this switch will allow  the zeroing 
routine to maintain the  drive signal. 

(5) Overrun  precautions 

1 

, 

The  upper  and  lower  stroke limits will only be  operable if the 
AD71 is functioning normally. Upper  and  lower limit switches 
should be hard  wired into the system. 
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(6) Emergency  stop  signal 

Emergency  stop  signals  must  be  hard wired into the system. 

(7) Upper  and  lower  stroke limit values should be  checked  before 
operation. 

(8) The  speed limit parameter  should  be  checked before  operation. 

(9) Set the jog speed low when initially setting up the system. 

(10) For interpolation positioning, set the X and Y axis speeds to the 
same  value. This will represent the  maximum speed that either 
axis  can travel at. 

6-4 
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6. PROGRAMMING /MELSEC=A 
6.2 Notes on Use of the A6GPP and AD71TU 

1 ) Operation  can be performed with  the PC ready signal (Y 1 D )  or 
AD71 ready signal (X1 ) on or off. 

2) Data  cannot be transferred from or to the GPP when  the AD71 
is "busy"  and  the  GPP (or AD71TU) is in test mode. 

3) The M code is ignored. (Data in the M code  area of the buffer 
memory ( X  axis: 46, Y axis: 346) is cleared.) 

I 

i 

I 
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6. PROGRAMMtNG /MELSEC-A 
6.3 ACPU  Programming 

6.3.1 Data read  and write precautions 

(1 )  Data  read from and written to the sequence program  should be 
kept to a minimum for  optimum program scan time. The 
majority of the AD71 data  must therefore be written to the 
buffer memory  by  the GPP. 

(2) The  parameters  and  zeroing  data is checked a t  power  on  and 
when the PC ready  signal ( Y  1 D) changes from OFF to ON. 

(3) Positioning data is checked immediately  before it i s  processed. 
Any error will cause the  error signal (XB) to switch on and, in 
most  cases, positioning to stop. 

Pattern 00 
Pattern 11 

Pattern 01 

0 0 Pattern 00 

Positioning operation , Dwell 
r 

I I 
I I 
I 
I 

- 
I 
I I 

I Dwelq I 

I 

I I 
I 
I 

I 1 
I I I 

Data @) check Data @ check Data @ check 

Fig. 6.3 Positioning Data Check 

An error is flagged if the total distance  requested  exceeds the 
upper (or lower) stroke limit when incremental position address- 
ing is  used. 

" V  

IB INA) 66101.A 
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6. PROGRAMMlNG /MELSEC-A 
.-- 

6.3.2 Data communication with PC program 

(1 )  Read  and write instructions 

(a) Read from AD71 

FROM instruction: Also FROMP, DFRO, and DFROP. 

[Format] 

FROMP n l  n2 n3 D 

Symbol 

K ,  H AD71 has been assigned (8.9. 4 when the hem3 110 number is n l  

mice hsxipt ien 

Upper 2 digits of the Bdigit head 110 number to which  the 

x, Yo401 

n i e r  heed address of stored date 

D 

K, H Number of words to be reed n3 

T. C. D. W. R He& number of devices to which data will be written 

Fig. 6.4 Read Instruction FROM 

Example: To read  one  word from  buffer memory address 600 
( X  axis output speed) to D2 with the AD71 assigned 
to  X130  to  X13F and Y140 to Y14F. 

Execution 

FROMP H13 I K1 D2 K600 

Fig. 0.5 R d  Example 
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6. PROGRAMMING /MELSEC=A 
(b) Write to AD71 

TO instruction: Also TOP,  DTO,  and  DTOP. 

[Format] 

Amilabk 
Dwic r  

AD71 has  been assigned  (e.g. 4 when the head 110 number is 
Upper 2 digits of the 3digit h e d  110 number to which  the 

x. Yo401 

Buffer head  address for  written data 

Head number of devices from  which  data  will ba written (may T. c. D. w. R 
also  be a constant) I K . H  

n3  Number of words to  ba  written 
~~~~ ~~ 

K. H 

Fig. 6.6 Write Instruction TO 

Example: To write positioning information  to buffer memory 
address  3872, with the AD71 assigned to X20 to 
X2F and Y30 to 3F. 

~~ ~ 

X-axis  data No. 1 positioning information example 

Positioning  pattern Continue  with rpssd chnnge 
Positioning  method Incrmantel 

Positioning  direction Forward 
M code 13  13 

b15 bO 

L P o s i t i o n i n g  method  Hexdecimal 
Positioning  direction  HD07 I - M code J 

Execution 

TOP K1 K3072 HD07 H2 

6-8 
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6. PROGRAMMING /MELSEC-A 
POINT 

A maximum of 2,000 words may be read or written using 
one instruction. 
Note however that in t h i s  case the watch dog timer (WDT) 
may need to be reset. 

(2) Present  value  read  program 

[Example] Indication of X axis  present  value 

[Notes] (1) During  positioning,  the present value as stored in the AD71 buffer 
memory lags behind  the  actual  value by about 0.1 seconds. 

(2) The  present  value is two words  long. 

[Data ACPU data register AD71 buffer  memory 

I Written  to D l 1  and 12 (32 bits) 

Address 

X axis present  value 

1 Converts the  contents of D l 1  
t o   D l 2   i n t o  BCD for display 
on a seven  segment  device 

6-9 
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6. PROGRAMMING /MELSEC-A 
(3) Speed read while BUSY 

[Example] Y axis speed read 
~~ ~~ ~ 

[Data transfer I 

El 
ACPU data register 

Address 

600 

601 

AD71 buffer memory 

Stored into Dl4  (16 bits) 

[Program] 

+t 
spaed r e d  

FROMP K1 Dl4  K601 HO 

6-10 
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6. PROGRAMMING /MELSEC-A 
(4) Data  number  and  pointer write 

[Exmaple] X axis  data  number  and  pointer write 

[Note] The relevant  axis  must  not  be  busy. 

[Data transfer] 
ACPU  data register 

1st point start  data : No. 1 

2nd point I start  data : No. 13 

start  axis : X axis 

Pointer: 1 

AD71  buffer  memory 

Address 

[Program] 

Stores 1st point start  data 
No. into  D35. 

Stores 2nd point start  data . 
No. into D X .  

Stores 2nd  point start axis 
( X  axis - 01) into 037.  

Writes D35  to 037  to 

to 2. 
buffer  memory addresses 0 

Writes  the  constant 1 to 
buffer memory address 39. 

I 
1 6-1 1 

18 IW WlOlA i 1 
f Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6. PROGRAMMNG /MELSEC-A 
(5) Parameter  and  zeroing  data write 

[Example] X axis  parameter write - Assume that  the parameters  are  already in D l  6 to 
31 

[Note] When writing  parameters  and  zeroing data, the  PC  ready  signal ( Y l D )  
should  be off. 

[Data transfer] 
ACPU data register 
(Data already writtun) 

- Parameter information D l 6  

Travel per pulse D l ?  

sp.sd l imit value 

D21 Backlash compensation 

D20 Acceleration and deceleration  times 

D l 9  Jog speed limit value 

Dl8  

Upper  stroke limit 
022 

D23 

L w e r  stroke limit 

Error  compensation 1 5 1  
Trawl par inching  input I D29 I 

AD71  buffer  memory 

Address Fj 
78  74 

1 7 8 7 5 1  

b15 b7 bO - . 
Rotating  direction  retting 

Positioning  method 

M code uredlnot used 

M code ON/OFF timing 

Pulse output mode 

[Program] 

PC RUN  write  command 
Parameter 

Y1D 1 PCreadv 

6-1 2 
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(6) Speed  change  when BUSY - 
[Example] To change X axis  positioning speed to 2,000 

[Note] Speed cannot be changed  during interpolation. 
s y  change command 

[Data transfer] 
ACPU  data register AD71  buffer mmory 

To write speed change data Address 

2.000 

[ Program1 

Y12 

( X  axis BUSY) 

or 
Speed chanw  Interpolation start 

+ H t++l command X 4  Y 12 
TOP K2OOO K 1  K40 HO 

X axis BUSY 

6-1 3 
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6. PROGRAMMING /MELSEC=A 
(7) Error reset 

[Example] To read  an  error  code  and  then  reset it. 

[Notes] (1  1 The  error  detection (XB) signal should be used. 
(2) The buffer memory  error reset  (address 201)  is used for  both the X and 

Y axes. Writing  a 1 to this address  clears the  error. 

[Data transfer] 
ACPU data register AD71  buffer  memory 

Address 

0 
(FROM1 

0 Error reset 

(TO 1 

[Program] 

+ H t  ;-I I-- Error reset XB 
FROMP HO K45 065 K1 

1 RE MARKS^ 

Reads X-axis  error code to 
D65. 

Writing "1" to the  buffer memory error reset  address  resets the error code 
and XB. The error  reset  address  is then automatically changed to "0". 

" . .  
IB INA) bS101 .A  
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6. PROGRAMMING /MELSEC-A 
6.3.3 Start  positioning 

The start  of a positioning operation  will be greatly  simplified if all 
the relevant  data has already  been written to the buffer memory. 
(e.g. from  the AGGPP) 
Complex progams  with long scan times  are  required if all the ope- 
rating data must be written  from  the sequence program. 

r 

6-1 5 I 

I0 INA) 66101-A i 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6. PROGRAMMING /MELSEC-A 
(1 )  Flow chart (2) Conditions 

(7 Positioning 

Turn  off PC  ready  signal Y1D 

I 
Write parameters and zeroing 
data to  buffer memory. 

1 

1 
1 

. 
Write  positioning data to  buffer 
memory. 

Turn  on PC ready signal Y 1D. 

Write start No. to  buffer  memo- 
ry. . + Write  pointer to  buffer  memory. 

Turn  on  positioning start signal 

Start 
complete 

i YES 

Turn  off  positioning start signal 
(Y10,  Y11. Y121. I 

A Complete 

External 
signal 

Drive unit  READY 

OFF STOP 

ON 

ON AD71 re& ( X 1 )  

Interface 
signal 

Relevant axis krsy 4x4, X51 

RelevMt axis positioning 
commenced (X8, X9) 

Relevant exb stop (Y15,  Y161 

PC ready ( Y  1 D)  

Positioning data 

ON 

1 
Start  data  number I f  positioning speed is higher 

retting 
than the speed limit value, 
positioning is  executed at 
the speed limit value. 

Other 
Zero address 

Monitor  presnt value 0 preLent  value 4 16,252,928 

After signal from the GPP or signal from the  AD71TU, 
neither axis should be bury. 

'In GPP or AD71TU test mock?, X1 and Y1D may be off. 

T a b  6.1 Start Conditions 

3) Timing 

Pattern  01 * 
Depends on patterr 

c after  stan 

Speed I Dwell time 
I 

PC ready ( Y l D )  
AD71  ready(X1) 

Stop (Y15) 

X axis start (Y  10) 
X axis BUSY (X41 

K axis positioning commenced (X81 
X axis positioning  complete ( x 2 ) -  - 

M code 

M code ON ( X E )  

M code OFF (Y1Bl 

6-16 
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6. PROGRAMMING /MELSEC-A 
(4) Program 

(a) Operating  data  already written from GPP 

The following program assumes that parameters,  zeroing 
data, and positioning data  have  already  been written to the 
AD71 buffer memory  using  the GPP or AD71TU. 

[Example] To start at X axis data  number  1. 

[Notes] (1 ) For start conditions, see Table  6.1. 
(2) Actual positioning operation depends on data No. 1 pattern setting. 
(3) For  stop  during  positioning,  refer to Section  6.3.9  (page 6-41 ). 

[Data  transfer] 
ACPU  data register AD71 buffer  memory 

Address 
To write start data No. 

[Program] 

after CPU RUN. 
1 Resets AD71 error 1 scan 

PC ready 

Specifies  start data NO. 
(No. 1 in this example) 

Writes data NO. to buff1 
memory addreas 0. 

X axis  start  signal 

after X axis has started. 
Resets X axis start  signal 

I 

6-1 7 
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6. PROGRAMMING /MELSEC=A 
(b) Setting  data  specified  using sequence  program 

Assumes  data is stored in registers as shown in Table  6.2, 
page 6- 19. 

[Notes] (1 ) For start  conditions, see Table  6.1. 
~~ 

(2) For  stop during positioning,  refer to Section  6.3.9  (page 6-41). 
(3) To write parameters  and  zeroing  data, turn off PC ready  signal (Y 1 D). 

[Data transfer] 

AD71 
buffer 

( X  axis)  ACPU data register 
1st point start data No. 

2nd point [ start data No. 
start axis 

3rd point [ 
X axis  pointer 

start data No. 
start axis 

( Y  axis) 
1st point start data No. 

2nd point [ 
3rd  point [ 

start data No. 
start axis 
start data No, 
start axis 

Y axis pointer H 
IX  axis) 
Positioninp  information data No. 1 

( X  axis) 
Positioning speed data 

mamorv 

I 4 

a 

( X  axis) 
Dwell time 

( X  axis) 
Positioning 

data 

address data 

No.Q 048 
No. 10 D49 a 

( Y  axis positioning data omitted) 

6-1 8 
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6. PROGRAWNG /MELSEC-A 
(X  axis parameters) 
Parameter information 
Travel per pulse 
Sped  l imit value 
Jog s p e e d  limit value 
Acceleration  and  deceleration  times 
Backlash compensation 

Uppar  stroke limit 

Lower  stroke l imit 

Error  compensation 

Travel per inching  input 

Starting bias speed 
Positioning  complete signal output 
duration 

( Y  axis  parameters) 
Parameter information 
Travel per pulse 
S p e d  l imit value 
Jog speed l imit value 
Acceleration  and  deceleration  times 
Backlash cornpensation 

Upper  stroke limit 

Lower  stroke l imit 

Error  compensation 

Trawl per inching  input 

Starting bias speed 
Positioning  complete signal output 
duration 
IX  axis zeroing  data) 
Zero address 

Zeroing speed 
Zeroing creep speed 
Zeroing dwell time 
Torque limit 
Zeroing  information 
(Y axis  zeroing  data) 
Zero address 

Zeroing speed 
Zeroing creep  speed 
Zeroing dwell time 
Torque limit 
Zeroing  information 

Y axis  start data number (3  points) 1 D l 0  to 14 I 
Y axis pointer (2) I D l 5  I I I Positioning  information 

(NO. 1 to  10) I D20to 29 I 

Posi- 
I I Positioning address 

(NO. 1 to  10) I D50to 69 I 
data Positioning  information 

(No. 1 to 101 

'19 

D90to 99 (No. 1 to  10) 

D80to (No. 1 to  10) 

D70to 79 

Positioning  sped 
Y ,  

axis D ~ I I  time 

Positioning address 
(No. 1 to  10) 

X axis parmaterr  ID120  to 135 I 
Y axis parameters I D l40   t o  155 I ~~ 

X axis zeroing data I Dl60   t o  166 I 
~~~ 

Y axis  zeroing data D l7Oto  176 

TaMe 6.2 Data Register  Contents 

i 6-1 9 I 
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[Example 1 ] X ax is start 

Battery error 
XA n 
I 1  

IPC RUN) 
M9039 Write  command 

4t IL 
AI 

:ommand X 1  
W r m  

W 

i 

< ayi;  start 7 1  X 4   X 8   X B   X E  
I Y  IY 

A I  PLS M3 

X 8  
RST Y10 

Resets AD71 error 1 scan after 
CPU run. 

AD71 battery error 

PC ready 

Data  write 

X axis positioning information 

Speed 

Dwell  time 

Address 

X axis parameters 

X axis zeroing  data 

Write reset 

X axis start data No. 

X axls pointer 

X axis  start 

X axis  start  reset 

Timlng is same as on page 6-16 

6-20 
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6. PROGRAMMING /MELSEC-A 

TO HO K201  K1  K1 Resets AD71 error 1 scan after 
CPU run. 

lattery error 
X A  

AD71  battery error 

(PC RUN1 
M9039 Write  command 

PC ready 

Write 

Data write 

7 positioning 
information 

Spssd 

Dwell  time 

Address 

Positioning 
information 

Speed 

Dwell  time 

Address 

Writes  positioning  data 
to  buffer  memory 
( X  axis) 

Write ( Y  axis) 

X axis 
Parameter write 

Y axis 

X axis I Zeroing  data  write 

Y axis 

Write reset 

X axis start 

$. 
(To be continued) 

6-2 1 
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6. PROGRAMMtNG /MELSEC-A 
preceding page) (Continued from I 

I RST Y12 

RST Y13 

Y axis start 

Zero  Y axis 

Y axis start 
( SET Y11 1 

Zero  Y axis 
, SET Y14 1 

RST 1 Y l l  

RST Y14 

Writes X axis start data No. to 
buffer memory 

X axis pointer write 

Y axis start  data No. write 

Y axis pointer  write 

X axis start 

lnterpolatlon  start 

X axis zeroing start 

X axis start reset 

Interpolation  start reset 

X axis zeroing start reset 

Y  axis  start 

Y axis start 

Y axis zeroing  start 

Y axis start reset 

Y axis zeroing start reset 

1 
Note: For time schedule, refer to Fig. 3.42 (page 3-56). 
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6. PROGRAMMING ~/MELSEC-A 
6.3.4 Jog operation  program 

( 1  ) Flow chart (2) Conditions 

Signal Star 

ixternal , Drive unit  READY ON 

STOP OFF signal (7 Jog operation 

I Relevant  axisbury  (X4, X5)  I OFF I I 
/Switchoff PC ready signal (YlD).!  

Relevant  axis  positioning 
nterface commenced IXB, X9) 
signal 

Relevant axis stop (Y 15,  Y 16) 

PC ready I Y l D )  

Write parameters to buffer 
memory. I 

starting higher  than  the  jog speed bias 
If jog speed specified is 

limit value, operation is speed or 
higher p e r f o m d  a t  thc Speed 

limit value. 

+ 
Switch  on PC ready signal IY  1 D). 

I 
Write jog speed to  buffer 
memory. 

1 

Jog wed 

~~ ~ ~~ ~~~ 

Within 
Parameters Letting 

range. 

the GPP and both axes  have stopped. 
Neither  axis  should be busy after a (-1 signal has been received from 

Neither axis should be  busy after a signal has been received from the 
AD7lTU and both axes  have stopped. 

Others 

I 
f 

+In GPP or A D 7 l T U  test mode,  X1  and Y l D  may be off .  

Table 6.3 Jog Operation Start Conditions 
(3) Timing 

Turn  on jog stert signal (Y17, 
Y18,   Y l9,   Y lA) .  

Forward 

PC ready ( Y l D l  

AD71 ready (X11 
Positioning  complete  (X21 

Stop (Y15) 

Forward  jog  (Y17) 

Reverse j o g  (Y18) (23 Complete 

Positioning commenced 
(X8) 

BUSY (X41 

(1) During jog operation  the upper  and  lower  stroke limits 
are  ignored. 

(2) When backlash compensation has been  specified,  the 
minimum movement allowed will be the backlaah spec- 
if ied. 

i 6-23 ? 
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6. PROGRAMMING /MELSEC-A 
c 

(4) Program 

The drive is enabled for as long as the jog switch is pressed. 

[Example J X axis jog a t  speed 2,000 (20,000 mm/min) 

[Note] Start conditions are  shown in  Table 6.3. 
The  jog speed  must be written to the buffer memory. 

[Data transfer] 

X axis log operation speed 2.000 

AD71  buffer  memory 

I I 

[Program 1 

-I 
M9038 

%artery error 

PC RUN 
Interlock 

I f  
X I  

y o w a r d  jog , 7 1  
(aq reverse j o g  

X4  X8 X E  Y15 

t $7 x .x :c SET M51 

q5tl TOP HO K44 K2000 K1  

M51  forward jog Y18 
X axis 

Ir rI + H I  

+ H t  
M51 Reverseiog Y17 

* I  

X axis X  axis 
.orward Jog reverse j o g  

I Y  
Yl RST M51 

Resets AD71 error 1 scan after 
CPU RUN. 

AD71 battery error 

PC ready 

Writes jog speed 2000 to 
buffer  memory. 

X  axis forward jog 

X axis  reverse jog 

6-24 
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6. PROGRAMMING 
/ 

~~~ 

1. The AD71 will  wait  until  the  output speed is zero  before  giving a second  jog 
output. 

Fig. 6.8 Jog Repetition 

2. Interpolation is not enabled during jog operation. 

3. The AD71 defaults to forward jog if both forward and  reverse jog corn. 
mands are  given simultaneously. 

6.3.5 Inching 

The  operating principle for the manual  pulser inching function is 
described below: 

1)  When the manual  pulser instruction is given the inching signal is 
transmitted to the AD71. 

2) The number of manual  pulses is converted into  output pulses 
according to the following expression: 

Number of  output pulses to drive = p R x Q  

where P = "travel  per  pulse" in the parameters 
0 = "travel per inching input"  in the parameters 
R = number of manual  pulses 

3) The output pulses  are fed to the motor drive unit. 
0 Pulse output speed is fixed a t  20KPLS/sec  and is not under 

acceleration/deceleration control. Hence, if the  inching speed 
is too high,  the  drive unit cannot keep up. In this case, set the 
travel per  pulse to a smaller  value. 

4) The BUSY signal for the relevant axis is on  during  inching. 

i 
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6. PROGRAMMING /MELSEC-A 
. 

POINT I 
(1) Always disable  manual puker inching when not  in use 

(i.e. write "0" to  buffer memory address 47 (X  axis)  or 
347 (Y axis). See page 3-34. 

(2) Manual  pulser inching is allowed if: 

0 Inching is enabled in the buffer memory. 
0 The  relevant  axis is not busy, or is busy in inching 

made. 

(3) The input and output counters  which  count the number 
of manual  pulses  given,  are  cleared  approx. 0.2 seconds 
after  disabling  the function or switching off the PC ready 
signal ( Y 1 D) . 
When the stop signals (Y 15, Y 16) are  switched  on, 
the pulse input and output counters are cleared to 0. 

(4) Travel requiring backlash compensation is  not s t a r t e d  if 
the number of  output pulses is less than  the backlash 
setting value. 

(5) The  manual  pulse input counter is not cleared if there is 
an error  preventing  operation, In this case disable the 
function  (which clears the counter), clear the error, and 
then reenable the function. 

(6) The input  buffer  for the manual  pulser pulse chain will 
hold 1677721  5 pulses. 
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6. PROGRAMMING /MELSEC-A 
( 1 )  Flow chart 

7 Positioning - Turn  off PC ready signal ( Y l D ) .  

+ 
Turn on PC ready  signal I Y l D ) .  

b 

T 
Enable manual pulser inching 
function. 

i - 
Give inching command. 

i 

I 
I 

1 YES 

d Complete 

(2) Conditions 

lxternal 
s igna l  

Drive uni t   READY 

ON AD71 ready (X11 

OFF STOP 

ON 

Relevant axis bury (X4.  X5 )  I OFF I generation I On  during  manual pulser 

I 
narfoca 
signal 

R e h v n t  axis positioning 
commancbd (X8, X9) OFF 

Relevant axis M code ON (XE.  XF) 

OFF Rahvmt  a x i s a t o p  IY15,  Y16) 

OFF 

PC r e d v  (Y 1 D) ON 

7- "Inching enable" I I I 
in buf fc i  memory 

X axis 47 I I 
Others Within 

Parameters setting 
range. 

Neither axis should br bury if a IA6GPP) or  lAD71TU) 
signal  has  been recaived a d  positioning has stopped. 

*In GPP or  AD71TU test mode, X1 and Y1D may be of f  

Tabie 6.4 Start Conditions 

3) Timing 

n 
Speed (fixed at 2OKPLS/sec) I I I I 

PC ready ( Y l D )  

AD71 reedy 1x1) 

BUSY (X4 )  I 
I I 

Inching enable J I I I 
(Buffer memory address 471 I 

I I 

Inching  input 

Error code 72 is given if the inching  command is given while 
the AD71 is "BUSY" during  positioning,  zeroing or jog 
operation. For this reason, it is recommended that inching is 
disabled  while not in use. 

I 6-27 
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6. PROGRAMMING /MELSEC=A . 
(4) Program 

[Example] X axis  inching 

1 [Notel Start  conditions  are shown in Table 6.4. 

" 1 "  

"0' 

AD71  buffer  memory 

Address "1"  for inch 
"0" for disa 

ling function enable 
ble 

[Program] 

+xi 
Battery  error 

----It 
PC R U N  Interlock 

I 1  
I I  

s - =  TO HO K47  K1  K1 

Inching mode 
II 

I I  

Resets AD71 error 1 scan after 
CPU RUN. 

Battery  error 

PC re& 

X axis 
Sets inching enable 

471 
( 1  to  buffer  memory addres! 

X axis 
Resets inching  enable 

47) 
( 0  to  buffer memory addreu 
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6. PROGRAMMJNG /MELSEC-A 
6.3.6 Position address teaching 

May  be  achieved as follows: 

Jog operation 

Move the system to the required position using the jog operation 
and write that address into the buffer memory. 

Inching operation 

Move the system to the required position using the manual  pulser 
and write  that address into the buffer memory. 

Jog then inching  combined 

Coarse position using the jog operation then fine position with 
the manual  pulser. Write the address to the buffer memory. 
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6. PROGRAMMING /MELSEC-A 
-._ 

[ 1 ] Jog to position and teach 

(1 1 Flow chart 

0 Jog operation 

Iswitch  off PCreadysignol CYlD).I 

1 
Write parameters to  buffer 

witch  on PC ready signal(Y1DI. 

Write  jog speed to  buffer 
memory, 

Turn  on  jog start signal (Y17, 
Y18,  Y19. Y l A ) .  

e., Position 

I YES 

Write data No. and present value 
to  buffer memory. 

more places 

(2) Conditions 

Signal stab Romallcr 

ixternal 
signal 

Drive unit  READY  ON 

STOP OFF 

AD71 ready (X11  ON 

' 

Relevant axis busy (X4, X5)  OFF I Relevant axis positioning 
nterface commenced (X8,  X9) I OFF I 

1 Relevant axis Mcode ON (X€,  XF) I OFF I 

Jog weed 

value. 

Others Parameters 
Within 
setting 
range. 

signal  has  been received from 

Neither axis should be busy after a signal  has  been  received from 
t k  AD71TU and both axes  have  stopped. 

~~ ~~ ~~~~ 

In GPP or  AD71TU test mode, X1  and Y l D  may be off. 

Table 6.5 Address Write Conditions Using Jog Operation 
3) Timing 

Speed I / 
I I 1  I I I 
I I 1  
I I I  I 1 1  

I 1 1  

'ositioning complete (XZ I  I I I  

I I  
I 

Stop ( Y 1 5 ) l  1 I 1  I 

Forward jog (Y17J -pp& 
Reverse jog (Y18J 

(X81 I 
'ositioning commenced 

BUSY ( X 4 J  

Write  command 

Write IM6)) 
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(4) Program 

System is positioned in jog mode and  resulting  address written to 
buffer  memory. 

[Example] X axis  jog  and  address written as data No. 1 (jog speed = 2,000 (20,000 
mrn/rnin)) 

[Notes] (1 ) Start conditions are  shown  in Table 6.5. 
(2) A delay of approx. 0.5 seconds occurs after positioning stops to allow 

the current value of the  buffer  memory to be updated. 

[Data transfer] 

ACPU data register AD71 buffer memory 

X axis Dresent value 

X axis data No. 1 
positioning address 

IB INA) 6610: C I 
t 
I 
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6. PROGRAMMING /MELSEC-A 
[Program] 

To write address to data No. 1 

Battery error 
X A  
I t  
I I  4 )  

PC R U N  Reset 
I I  
I I  XI 0 

X axis forward jog x4 xa X E  ~ 1 5  

M51 
I I  I C  II TOP K44 HO 

X axis 
M51 forward j o g  Y18 

41 I H I  *I 

X axis X axis 

Write 

I M 5  A K5 I 
I I1 

I RST M5 

I PLS M6 126-rrF 
DTO HO K 5 0 7 2   D l 1   K 1  

, A 0 7 1  battery error 

' PC ready 

, Writes jog speed 
buffer  memory. 

I X axis forward jog 

Resets AD71 error 1 scan after 
CPU RUN. 

2000 to 

d timer 

I 

I Stores X axis  present value 
(address 602, 603) in  data 
register. 

1 Write  to X axis data No. 
address 

1 BCD display 
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6. PROGRA"WG /MELSEC-A 
[2] Inch to position  and  teach 

(1  1 Flow chart 

7 Inching  operation 

Switch  off PC readysignal(Y1D). 

I 
1 
I 
1 

Write parameters to  buffer 
memory. 

Switch  on PC readysignal ( Y l D ) .  

Enable inching  function. 

Give inching commands, + Position 

YES 

Wrlte data No. and present  value 
to buff,-r memory 

For two or 
more places 

I 

(2) Conditions 

8 i p d  RUllWkS Stat. 

External 
signal 

Dr iw  uni t   READY 

OFF STOP 

ON 

Interface 
rignal 

AD71 ready (X11 

Relevant axis busy (X4, X51 

Relevant axis positioning 
commenced (X8,  X9) 

Relevant axis M code ON (X€,  XF) 

Relevant axiostop  (Y15,  Y16) 

PC ready (Y 1 D) 

lnchina  function enable I I [X axis 471 
in &Her memory 

Y axis 347 

OFF I 

=I= Bit O =  1 I 1 I 

I Others I Parameters 
Within 
setting 
range. 

signal has been received 
Neither axis should be or (AD71TU) 

' In GPP or  AD71TU  ted mode, X1 and Y1D may be off. 

Table 6.6 Address Write Conditions 

(3) Timing 

n 
Speed (fixed at  20KPLS/secl 

I 
I 

I I I 
PC ready ( Y l D )  I I 1 

BUSY  (X41 l-s- AD71 ready (X11 I I 

Inching  function enable i 
(Buffer  memory address 47) I 

I I  
I 
I 

I 

I 
I 

I 
I 

Inching  input I 

Write command I 
Write (M24) n 

Disable inching function, 
IMPORTANT I 

c j  Complete 

Error  code 73 is given if the  inching  command is given while 
the AD71 is  "BUSY" during  positioning,  zeroing  or jog 
operations. For t h i s  reason it is recommended that inching 
is disabled  when not  in use. 
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(4) Program 

System is inched to the  required position and the  resulting 
address written to the buffer memory. 

[Example] Move X axis and  address written as data No. 1. 

[Notes] (1 ) Start conditions are  shown in Table 6.6. 
(2) A delay of approx. 0.5 seconds  occurs after positioning stops to allow 

the current value of the buffer memory to be updated. 

[Data transfer I 

"1" 
"(Y' 

ACPU data register 0 
(FROM) 

AD71  buffer  memory 

Address "1" for inching function enable 47 " 0 '  for disable 

5. 

X axis  data No. 1 
positioning address 
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+I 
PC R U N  Interlock 

r1 

Inching mode X1 x 4  x0 X E  + H I f l t I I - . ?  PLS M21 

Inching mode 
I Y  
X I  TOP K1 KO K47 HO 

Write 

SET M23 

M23 
K5 

+I 

RST M23 

PLS M24 

+ I  
M 24 

DFRO K t  D21 K602 HO 

DTO K1 D21 K5072 HO 

DBCD K8Y30 D21 

AD71 error 1 scan after 
,PU RUN.  

Battery error 

PC ready 

X axis 
Sets inching function enablc 
"1"  to  buffer memory 47. 

X axis 
Disables inching function. 

0.5-second timer 

BCD display 

! 

I 
6-35 t 
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(31 Teaching  the position address  and defining  the data  number  using a thumbwheel  switch 

:omfi;nd 

Write 

1" -4 PLS M l 0 0  

K3X50 D l 0 0  Converts data No. from BC 
to BIN and stores into Dl01 

SET M101 

+ D l 0 0   D l 0 0  

MOV D l 0 0  Z 

= n a n d  M 2 1  

Write 

I Data No. range check 

Doubles data No. and store 
into index register. 

1 Data No. range error indic 
tion 

Writes  X axis present value 
addross relevant to w c i f i l  
data No. 
5072 + (data No. - 1)  x 2 

= 5072 + data No. x 

M6 specification 
Y axis 

+ H I  + DTO HO K7070Z 0 2 0  

Yrite  command 

XI  

I 
Writes Y axis present value 1 
address relevant to specifis 
data No. 

1 

.-  . . . . . 
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6.3.7 Zeroing 

(1 ) Flow chart 

Zero 

T 

Switch  oft PC ready  signal ( Y 1  Dl .  - 
b 

Write parameters and zeroing 
data to  buffer memory. 

T 

Switchon PC readysignal I Y l D ) .  

T 

Switch on zeroing start (Y13, 
Y14) .  

T 

start. (Y13,  Y141 
After  zeroing  switch  off zeroing 

I 

I ON c Complete 

(2) Conditions 

External 
signal 

Drive unit  READY 

OFF STOP 

ON 

AD71 ready (X11 

OFF 

OFF Relevant axis busy (X4,   X5)  

ON 

Relevant axis positioning 
commenced (X8,   X9I  

I In$r Relevant axis zeroing complete I 
(XC, XDI OFF 

1 1 

Relevant axis M coda ON ( X € ,   X F I  1 OFF 1 

I PC ready ( Y  1 D) I ON I *  I 
Zeroing data No error 

Others Repetition of zeroing start consecutimly. 
Max. twice 

I I I 1 
Neither axis should be busy after I-] (AGGPP) or lSfOPl (AD71TU) 
has been received and positioning has stopped. 

* In  GPP or  AD71TU test  mode, X 1  and Y1 D may be off. 

Tabla 6.7 Zeroing Conditions 

3) Timing 

Zeroing rpeed 

Creep  speed 

Speed 

I I 
I I 
I I 

PC ready ( Y 1 D  I 

I 
I 

I I 
I 

I AD71 ready (X11 

Positioning  complete (X2)--- 
Zeroing  complete ( X C I  

I I 

I 
I Stan  of other  than 
I zeroing 
I 
I 
I 
I 
I 

Stop (Y  15) 

I 

Positioning commenced (X8) 

BUSY (X41 

Zeroing request ( X 6 I  

Zeroing  start (Y13)  
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(4) Program 

[Example] To zero the system, the X and Y axis zeroing inputs are  pulsed. In the event 
of an error  occurring during zeroing, the  error  number is read to data 
registers D l  1 and D l  2. 

[Notes] (1 Start conditions are shown in Table 6.7. 
(2) Interpolation is  not enabled during  zeroing. 

Giving a simultaneous  zeroing  command to both axes causes  one  axis to 
delay  about  50ms  before  starting. 

(3) The  system  may only be zeroed  once.  Repeating the zeroing  command 
with no  intermediate  operation will give an error. 

[Program] 

lattery  error 

i i  
PC RUN Reset 

-It I P  
XI 

< axis zero~no 
input 

+I PLS M50 - 1  

PLS M55 

q 5 r  SET Y13 

i ' H Y - 1  ' axis  zeroing RST  Y13 

+I 
input 

-?xi 
4T SET Y14 

X5 X 9  X 0  XF Y16 
I *  I I  I I  I I  I I  
XI I I  I I  I I  XI  PLS M56 

RST  Y14 

after CPU RUN 
Resets AD71 error one scan 

Battery  error 

PC redv  

Zeroing  start 

Zeroing  start r e m  

Y  axis 

X axis 

Stan signal OFF if  any 
error is found 

RST 

I I I 

FROMP 1 FROMP HO K345 to 0 1  1 and D12. 

Reads  error  code  from 
buffer memory Reference 

program 
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6.3.8 Present value  change 

(1 ) Flow chart 

Ensure that relevant  axis is not 
busy. 

Write present  value to buffer 
memory, 

(2) Conditions 

I Signal I Smtr Romsrkr 

I Relevant axis BUSY I OFF I I 
Table 6.8 Present Value Chrnga Condition 

(3) Program 

[Example] To set the X axis  present  value to 500 

[Data transfer] 
ACPU data register AD71 buffer  memory 

;et upper  digit of present  value. Fi 1 X axis  present  value  change dat 

Set lower digit of  present  value. 

[Program] 

esent  value 
lgecommand X 4  

X axis 

- I t  I Sets 500 to data register. 

DTOP K1 1 X axis  present value write D l 5  K41 HO 

6-39 i 
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c 

1. Always write the two (upper and lower) words to the present value  change 
addresses simultaneously. Writing one word  only  will  not change the present 
value  and will cause  an error to be flagged. 

2. Zeroing will always set the present value back to the zero address, however 
the zeroing data  and the parameters should b written  to the buffer memory 
before zeroing. 
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6.3.9 Positioning stop 

The positioning process may be stopped  while  the AD71 is busy 
as follows: 

I tern 

I STOP signal from  driw  unit  ON 

I PC ready signal (Y  1 D) OFF* 
~~ ~~ ~ 

I Stop signal from PC (Y 15. Y16) ON 

1-1 key  input  from GPP or lsTopl key 
input  from  AD71TU 

0 indicates that the signal is valid. 
* In  GPP or AD’IlTU test  mode, positioning is not stopped  if  Y  1  D is on  or  off, 

Table 6.9 Stop Signals 

(1  1 Note  on use of stop  signal 

(a) Deceleration is valid  after  stop  signal is received 

On  receiving  any of the  stop  commands  given in Table 6.9, 
the  system is decelerated to a stop. 
All emergency  stops  and limits must be hard-wired. 

Positioning speed 
Deceleration 

Speed I 

I I I  4 
1 1  - 
I 
I 
I 
1 

I I 
I 
I 

Stop signal 
(Y15.  Y16) I 

I 

I I  1 

1 I I 

Start signal I I 
(Y10. Y11, Y121 a Not started 

Fig. 6.9 Stop Signal 

1 
Stop 

t SET Y15 

I Y15 I RST 

X axis stop 

X axis  stop reset 

, 

Fig. 6.10 Stop Program Example 
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(b) Stop  signal  during  deceleration 

When a stop signal is received during  normal  deceleration, 
this has no effect on  the  rate etc. However if the signal is 
received during zeroing, positioning stops immediately. 

Deceleration 

I 

Stop signal I 
Fig. 6.1 1 Stop Command Received during Zeroing  Deceleration 

Giving  the stop command at any point after  the  zeroing  dog has been  actuated 
will invalidate  the  zeroing process. In this case the system  must  be manually 
driven  (jog or inch) to a point before  the  zeroing  dog  and  the process repeated. 

(c) Stop  signal  reset 

A start signal (Y10, Y  11,  Y12) is only valid a t  i t s  leading 
edge, therefore if it is already  on  when  the  stop  signal is 
reset the process will not restart. 

(dl M code 

The conditions shown in Table 6.10 turn off the M code ON 
signal a t  the  relevant axis. When the PC ready  signal is turned 
off, the M code is set to "0". 
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(e) Stop during interpolation operation 

During interpolation, both axes  are stopped  by  either  the 
X- or the  Y-axis  stop signal.  Where interpolation and  dual 
operation are combined the effect of the  stop  command will 
depend  on  where in the cycle the AD71 has  reached (see 
below). 

4 
/-\ Point  update 

Pattern 01 Pattern 00 

A GU C 
(Interpolation  operation)  (Dual  operation) 

axes stop. If both axes  are working  independently in area B and a stop signal is 
In the above diagram, if the stop signal is received during interpolation, both 

receiwd  only the relevant axis stops. Howaver, if,  for example, axis X is procerr- 

both axes stop. 
ing area B while axis Y i s  still processing area C and a stop  command is received, 

Fig. 6.12 Stop during Interpolation 

(2) Other  stop signals 

In addition to the four stop signals in Table 6.9, the following 
also stop  processing while the AD71 is BUSY. For all the follow- 
ing, positioning is decelerated to a stop  and the GPP displays an 
error message. 

~ ~~ 

Intr- 

sigrul 
ais a i r  2: Other Rab.nnt 

Imm V I M  polltion Op.ratbn 

Ready signal from drim unit OFF 

0 0 0 AD71 bus error 

0 0 0 Operation  error (8231 error) 

0 7 - 0  

TaMe 6.10 Stop Signals (Hardwarel 

(3) Restart after stop 

Proceed to next address 

When a sequence of start data  numbers  have  been  specified 
with a pointer, it will be necessary to zero the system or to 
reset the positioning data  after a stop signal i s  received. 
The  above  also  applies to incremental processing  when only 
one start number is specified. 
Only in absolute address  processing  can the system  proceed 
to the next address after a restart. 

6-43 1 
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1 ) Absolute processing with one  start  data number 

During  positioning,  the  current  data  number is stored in 
buffer memory address 48 ( X  axis)  and 348 (Y axis)  and 
retained until the next positioning process  is started.  This 
data can  be  used to restart  the  process. 

[Data transfer] 

AD71 buffer  memory 
ACPU data register 

0 Address Current data  number being 
processed 

0 X axis start data No. 

[Program] 
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6, PROGRAMMING /MELSEC-A 
(b) Positioning  has  been  stopped  using the "BREAK" key on the 

G PP 

The "BREAK" key stops both  the X and Y axes. Positioning 
can be restarted when both axes  are not busy. 
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6.4 ACPU Remote I/O Station Programming 

6.4.1 Notes on programming 

Data communication with a remote 1/0 station is on a batch  refresh 
basis after  the END (or FEND) instruction is executed in  the master 
station  program. 
For  detailed  data link specifications,  refer to the Data Link Unit 
User’s  Manual. 

( 1  ) There is a short time delay in the  communication of control data 
between  master  and  remote 1/0 stations  which  must be allowed 
for when  specifying  the  system. 

(2) The following data communication  instructions are  used  between 
master  and  remote  stations: 

Data write  from master to AD71 : RTOP instruction 
Data  read from  AD71 to master : RFRP instruction 

Note that link registers W, are  used for data communication 
between  master  and  remote  stations. 

(3) The RTOP and RFRP instructions  cannot be executed in the 
same  scan for one AD71  in a remote 1/0 station. (These  may be 
used in the same  scan if addressed to separate AD71 units.) 
All data communication  must  therefore be interlocked as shown 
in the examples that follow. 
1/0 numbers  have  been  assigned as X0 to 1F  and YO to 1F. 

(4) Control signals  between  master  and  remote  stations 

The  PLS instruction must not be  used for control 1/0 communi- 
cation. 

6-46 
I6 lNAl 66101P 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



r S i p d  Direction: PC CPU to  AD71 

).via 
No. 

YO 

YC 
to 

- 
- 
YD 

- 

YE 

- 
YF 

Signal 

Rererved 

Switches X1D  off. 

Switched  on by master station 
CPU when  RFRP  instruction is 
executed  (data  transferred  from 

To be reset in user program  after 
link  unit  to master m t i o n  CPU). 

ensuring that X1E ison. 

Switched on by master station 
CPU when  RTOP instruction is 
executed  (data  transferred  from 

To be m b t  in uner program  after 
master station CPU to  l ink  unit).  

ensuring that  X1F is  on. 

Sipul Dimtion: AD71 to PC CPU 

kria 
No. 

X1D 

x 1c 

Signel 

to Reserved 

X1D and  RTOP  instructions  cannot be 
used. 

On indicates AD71 fault. RFRP 

XIE On  while  AD71  in  remote station 
is processing RFRP  instruction. 

xlF On while  AD71  in remote  station 
is processing RTOP instruction. 

Timing 

/ 
Switched on by AD71  fault. 

X10 turns off when YO turns  on. 

AD71 fault.  RTOP and RFRP  X1D 
instructions  cannot be used. 

YO 

Switched on  to reset X1D. 

Execution  of  RFRP  instruction 

Execution of RTOP  instruction 

Switched  on by RFRP  instruction Switched off by X 1 E 

YE 

I Switched  on when remote  station 
I processes RFRP  instruction. 
I I 
I I 

I RFRP processing complete 
I 

Switched on by RTOP  instruction  Switched  off by X1F 

YF 
I 
I 
I 

I 
X1F 

j Switched on when remote  station 
I processes RTOP  instruction. 

i '  
I RTOP processing complete 
I 

I I 

f 
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6.4.2 Reading  and writing data 

(1 1 Read from remote 1/0 station 

[Format] 

1 
I I  Execution  condi 

I I  

Description 

I n l  1 AD71 110 number assignment from master station 
~~ ~ ~ r -  K . H 1  

I n2 1 Head buffer address to  be  read I K . H  I 
D 

n3 

W Head link register t o  which data will be written 

K. H Number of data words to  be read (1  to 16) 

Example:  Reading  one  word from buffer address 600 of the 
AD71 located a t  1/0 address X, Y130 to 14F in a 
remote 1/0 station. 

To read  once on receiving the start signal 

(Start signal) H i '  
Interlock  conditions  for RFRP 
execution  (Y13E,  X14E. 
Y13F.  X14F) 

11 RST M2 

1 When remote  station executes 
RFRP  instruction, X14E turns 
on and data is transferred. 

I RST Y13E , RFRP  instruction  execution 
f Iq reset 
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To continually read while start signal is on. 

tc RST M2 

RST Y13E 

execution (Y13E.  X14E, 
Interlock  conditions  for RFRP 

Y13F.  X14F) 

When remote  station executes 

on and data is transferred. 
RFRP instruction, X14E turns 

RFRP instruction  execution 
command reset 

RFRP instruction execution 
flag reset 

Generates pulse for repetition 

POINT 

The head 1/0 number  specified in the RFRP and RTOP 
instructions is the complete  number. 

I 

t 6-49 I 
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(2) Write  to remote 1/0 station AD71 

[Format] 

Symbol Doscription Avaihbb 
h v i a  

n l  K. H AD71 I/O number assignment f m  master station 

n2 

K. H Number of data  words to  bs written  (1 to 16)  n3 

W Head link register from  which  data  will be read D 

K. H Head buffer address t o  which  data  will be written 

Example: Writing two words to buffer address 602 and 603 of 
the AD71 located  at 1/0 address X, Y130 to 14F in 
a remote 1/0 station. 

To write once on  receiving the start signal 

Interlock  conditions for RTOP 
exacution  (Y13E.  X14E, 
Y13F. X14F1 

When remote  station executes 

on and  execution  command is 
RTOP instruction,  X14F  turns 

reset. 

RTOP instruction  execution 
f lag  reset 

I POINT I 1 
I I 

The head I/O number  specified in the RFRP and RTOP 
instructions is the complete number. 
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6.4.3 Program  example 

The following program enables X and Y axis starts, interpolation 
start, and  zeroing.  Preconditions  are as follows: 

1 .  Parameters, zeroing  data,  and positioning data should all have 
been written to the AD71 in the remote 1/0 station using the 
AGGPP  (SWO-AD71P). 

2. The AD71 should have  been  assigned from the master station to 
X,Y100to 11F. 

3. 64 link registers  are  used (W100 to 13F)  for RTOP instruction 
and 64 (W200 to 23F) for RFRP. 

4. Data  numbers,  pointers, etc. should have  been written to the link 
registers. 

R w t r  A071 wror 
one scan after CPU 
RUN. 

PC ready ON 

I 

X axis start 

X axis zeroing start 

Y axis start 

Y axis zeroing start 

Interpolation start ! 
AD71 X axis inter- 
polation start ready 

Data  write ready 

write 
X axis data No. 

f 

6-5 1 I 

3 
IB lNAl €6101-A P 

t 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



6. PROGRAMMING /MELSEC-A . 

I CSET 

- I t  
n6 

CkTClP 0 1 6 6  3 9  U 1 1 5  

C R S T  

H t! 

X 1  1F 
- I t  
n6 

CkTClP 0 1 6 6  3 9  U 1 1 5  

C R S T  

H t! 

X 1  1F 

I [SET 

command 
X axis pointer  write 

X axis pointer  write 
processing 

X axis data write 
complete flag 

Y axis data No. 
write  procesing 

Y axis pointer  write 
processing 

Y axis data mi te  
complete f lag 
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t 
n14J 

12,l 11: 11.1 
I. 

I--! C S E T  

Vlltfl  
-i 4"" 

R S T  

113 1126 X161 1132 
- 1  I C S E T  

Y 1 1 1  

i ' 114  

Y 1 

Y1 

1122 

1130 

I 3 2  

I3 1 

113Q 

X axis positioning 
start 

X axis zeroing start 

tioning start 
Interpolation posi- 

start 
Y axis positioning 

Y axis zeroing start 

I Start signal  reset 
after drive starts 

Start signal r e s t  
after drive starts 

Present  value raed 
interlock conditions 

/ 
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CDBCD u 2 1 e  

P39 CDBCD Y212 

CIRCUIT  END 1 

113 1 

YlOE 

Present  value read 
processing 

X axis present value 
indication 

Y axis present value 
indication 

6-54 
IE lNA1 €6101 A 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7, CHECK USTS /MELSEC-A 
7. CHECK LISTS 

The  checklists  given in associated  equipment  manuals  should  also be 
referred to. 

7.1 General Check List 

Before  testing  the AD71, check  the following: 

I check Point I k r i p t b n  C h c L  

Battety I printed  circuit  board. 
Check that  battery leads are connected to  the 

Parameter IBtting - Check that paramerers h w  been sat. 
Check that valuas  are correct. 

I I Zeroing I Check that values  are correct. tetting 
- Check that zeroing data has been set. 

I I Positioning data I * Check that values are correct. 
Check that  positioning data has teen set. 

TaMe 7.1 General Check List 

POINT I 
If only one  axis (X or Y axis) is used, parameters and  zeroing 
data  must be written to the unused  axis.  Otherwise  zeroing 
will result in error  and  switch  on the XOB (error detection) 
signal. 
(Data written must  be within the range  given in the User's 
Manual.  Parameters  may be defautt values.) 

7-1 
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7. CHECK USTS /MEL.SEC-A 
7.2 Tests and  Adjustments 

Refer also to the A series CPU  User's  Manual. 

7.2.1 Sequence check 

Use the following procedure to check the system. 
Set  the  key  switch on the AD71 front panel to "LOCK."  Thisonly 
changes the  present  value  and  allows  checking of the  positioning 
functions with the  feed pulse output stopped. 

Q Sequencecheck 

YES 
L No PC ready  signal (YlD), Check sequenm program. 

I Connect the AGGPP to the AD71 and start up the system using SWOGP-AD71P. 
Conduct the  AD71 test procedure using the AGGPP. I v I 

y signal not received. Check drive 

INO + J 

After exeucing zeroing, start positioning using  sequence program. 
I 

7-2 
IS INA) €6101-C 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7. CHECK LISTS /MELSEC-A 
7.2.2 Checking  positioning  operation 

After completing  the checks  given in Section 7.2.1, move  the  key 
switch on the AD71  front panel to "OFF" or '".PRO." 
Set  the speed limit parameter to a low value. 
Zero  the system  and  check  positioning operation. Use the SWOGP- 
AD71P monitoring  function  to check for  error codes etc. 

E 

f 

7 -3 
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8. TROUBLESHOOTING /MELSEC-A 
8. TROUBLESHOOTING 

Errors may  be detected by: 

1) the AD71 CPU; or 
2) the A6GPP during program  development  and  debugging. 

This  section  describes  errors  detected by the  AD71 CPU, for other 
errors see the SWOGP-AD71P Operating  Manual. 

8.1 Erron Detected by AD71 

The AD71 has various  error  check functions. When  an error occurs, 
an error code is written to address  45 ( X  axis) and 345 (Y axis) in 
the buffer memory. 

(1) A new error will overwrite the previous one in the buffer mem- 
ory. 

(2) Error code "0" indicates  no error. 

(3) Error reset 

Errors are  reset by writing a "1" to buffer address  201. (See 
Section  6.3.2  (71,  page 6-14.) 
For  resetting of errors  using the AGGPP, refer to the SWOGP- 
AD71P  Operating  Manual. 

(4) Error  detection 

XB is  the  error detection flag.  Resetting the error also  resets XB. 

Error codes are classified as shown in Table  8.1. 

1 Error code I Error Classification I Remarks I 
I 1 to49 I Data range error I Refer to Section 8.1.1. I 

50  to  59 

Refer to Section  8.1.3. Buffer memory write disable  error 60 to 69 

Refer to Section  8.1.2. AD71  HOLD error 

70 to 79 

Refer to Section  8.1.5. AD71 BUSY  stop  error 80 to  89 

Refer to Section 8.1.4. AD71 start and operation error 

Table 8.1 Error Code Classification 

8- 1 
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8. TROUBLESHOOTlNG /MELSEC-A 
8.1.1 Data range errors 

Any of the  operations  shown in Table 8.2 will prompt a data  range 
check by the AD71 as shown  below. 

A t  power on* 

Parameters - Whan PC ready signal (Y 1D) changes from OFF t o  ON. 
When pmranomn h8va km transferred from the AGGPP to the  AD71. 

When positioning, zeroing, jog, or inching has been  selected in AGGPP 
test mode. 

When p a r m t e r s  or  zeroing  data h a s  been transferred from the AGGPP to 

test mode. 

(Refer t o  the figure in  Section 6.3.) 

*: The power on check wil l mt give an error code or an error  detection signal 
(XB) .  

Table 8.2 Data Raqa Check 

A list of error codes is shown in Table 8.3. 

/ 
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8, TROUBLESHOOTING /MELSEC-A 

Data Typa Ch.dc Point Chuk Range Ro. 
rna~icr 

Normal 

Parameter Trawl per pulse 1 to 100 

1 to 12.000 in mm,  inch, or degree 

I I f  tram1  per pulse i s  "a" (unitlPLS), 
meed V range is  restricted as aiven 

Jog speed limit velue 1 to Parameter speed limit value 

Starting bias speed 0 to parameter s p e d  limit value 

I Acceleration  and 
decelaration  times I 64 to 4.999 I I  

I Backlash I 0 to 255 in PLS I 1  
Upper  stroke limit 0 to 16,200 in inch or degree 

0 to 162,000 in  mm 

0 to 16,252,928 in PLS I '2 I 
I Lower  stroke limit I 0 to upper  stroke limit I I  
I Error  compenwtion I 0 to 100,ooO in mm,  inch, or degree I 1 
I pulse during  inchinp 1 1 to 1 0 0  in PLS 

Travel per manual 1 to 100.000 in  mm. inch. or degree 

Positioning method OO,Ol ,  or 10 in  bits b4 and b3 

I signal duration I Positioning  complete 0 to 20,000 I I  
Zeroing Zero address 

Torque limit 10 to 250 

Positioning  Starting bias speed to  parameter sped .1 
wed limit.  (Not 0) 

I Positioning address I Within  stroke  limits I I  
Dwell  time 

~ ~~ 

0 to 499 

( 0 0  only  if start  data No. is 4 0 0 )  
00. 01, or 1 1  in  bits 0 and 1 

~~ 

Positioning 
data 1 Pattern 1 1  may be used a  max.  of 9 

times  consecutively. I I  
I I I 1 I Po~itioniwpattern T ~ W I  for  consecutive 1 1  patterns  must 1 be in the same direction. 

J 

The addressing method  must be the 
same for  consecutive 1 1  patterns. 

m u s t  be the same ( 0 0  or 01 ). 
Interpolation Stan setting for  both axes 

Table 8.3 Data Range Error Codes (Continue) 
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8. TROUBLESHOOTING /MELSEC-A 
Chock R a w  

40 

41 

1 to400 Start  number 

0 to 19 Pointer 
7 - i 

I 42 I 1 S ~ d  change Starting bias speed to parameter speed 1 limit  (Not 0 )  

H t I 
I 0 t o  1.62O.OOO.OOO I 
I 

I I I Premnt value  change I 0 t o  16,252,928 in PLS 
in  mm, inch,  or degree 

Jogspaed I Starting bias seed t o  parameter i o s  
speed limit  (Not 0 )  I 'l I - L 
When two axes  are to be started a t  the 

45 Start axis 
polation start  or for dual axis start. 

The second axis  must not be busy  or 

same time, both must be set for  inter- 

Start axis must be bchind  the start point  when an 
interpolation start  or a dual axis start 
is called. 

- 
46 

L 

*I: I f  the st wed exceeds the parameter rpaed limit value, positioning is controlled at 
the parameter wed l imit value. 

'2: I f  the  units are mm, inch, or degree and  tram1 per pulse is  "a" (unit/PLS),  the address 
S range is restricted as given below: 

S (unit) 
a  (unit/PLS) 

16,252,928 (PLS) 

Tabk 8.3 Data R a m  Error Codes 

t 
i 

t .  

f 
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8. TROUBlESHOOTlNG /MELSEC-A 
8.1.2 "HOLD" LED 

The errors shown in Table 8.4 are indicated  by  the AD71 "HOLD" 
LED. E K O ~  50 or 51 indicate a hardware  failure. 
A bus error may  be  due to a hardware failure or to the sequence 
program accessing too much of the buffer memory too frequently. 
In the case of the latter, the sequence  program must be changed in 
order to allow sufficient time for the AD71 to access the buffer 
memory between buffer + PC transactions. 

Error 
Cod. C b c k  Point  Error h f i n i t i o n  

50 

51 

Operation  time-out  error  (hardware fault) 

Operation  error (owrflow,  underflow, etc.) 
. Operation  element  (8231) 

The PC  has priority  for accessing the buffer 
AD71 bus error 

may not be able to access the data. 
memory. I f  accessing is  tw frequent  the AD71 

~ ~~ ~~ ~ 

Table 8.4 AD71 Hold Error C o d e r  

In the event of any of the above errors  occurring 1)  turn  off the 
AD71 ready (X11 and 2) force BUSY processing to stop. The start 
signal is then not accepted. 

8.1.3 Buffer memory write errors 

Writing data from the sequence program to prohibited buffer addres- 
ses or writing when the buffer cannot accept the data prompts  the 
error codes  shown in Table 8.5. 

I Fz' I S h a r o d d m o r y  Address I Error  Dofinition I 
Pointer value is not 0 though  20th  point has 

60 
address whik BUSY. 
been reached. Data has  been written  to  pointer 39,339 

61 "Speed  change" during  interpolation. 40,340 

I 62 I 41,42,341,342 I "Present  value  change" while BUSY. 1 

I 64 I Monitoring  present value area Data  written  from PC to a write  prohibit ad- 
Speed  araa  dress. I 

Table 8.5 Buffer Memory Write Error Coder 
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8. TROUBLEWOOTING /MELSEC-A 
8.1.4 AD71 BUSY (positioning) stop errors 

The following error codes result from the AD71 losing the READY 
signal while it is BUSY or zeroing is stopped. 

Fwtor ComaNa Action 

80 READY kst whh AD71 is BUSY. C k k  drive unit  and READY signal. 

Zeroing is not allowed more than  twice 

~~~ ~ 

I 81 I Zeroing stopped. I conseit iwly.   I f  neauaw j o g  to a safe 
position  in  front  of zeroing dog and I 

1 1  I restart zeroing. I 

Tabk 8.7 BUSY E m  Codes 

, 
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8. TROUBLESHOOTING /MELSEC-A 
8.2 Troubleshooting 

8.2.1 General  troubleshooting 

Error 

4 
U s  AGGPP to read error code. 

1 
YES 

Error  code? 
Check cause and remedy according to error code 
list. 

Drive  unit operates. NO Does not  move. c See Section 8.2.2 "Drive  inoperative" 1 Nn n-es not  move. 
b See Section 8.2.2 "Drive  inoperative" 1 

Incorrect 

Positioning OK? 
NO positioning 

rn See Section 8.2.3 "Incorrect  positioning" 

- 
Positioning peed OK? - See Section 8.2.4 "Speed wrong" 

Unrequested 

Positioning stops?  See Section 8.2.6 "Unrequested stop" 

NO 
See Section 8.2.7 "Zeroing  fault" 

NO 
Refer to relevant instruction manuals. 1 

r - l  Contact local Mitsubishi  representative. 
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8. TROUBLESHOOTING /MELSEC-A 
8.22 Drive inoperative 

Check LOCK  switch. 

I 

YES 
c Set LOCK  switch to  OFF. 

NO 

Check LEDs on  AD71  front panel. 

SERVO x 0 0 YZERO 
READY 0 0 XZERO 

.ERR(Y 0 0 HOLD 

YEUSY 0 0 WDT 
XBUSY 0 0 B A T }  ERR 

SERVO-ERR 
YES Turn  on  serw ready  signal. . HOLD,  WDT ERR 

marked on? If CPU reset does not  remedy  error,  contact 
nearest Mitsubirhi representative. 

NO 

-7 Check pulse output 

A I 
unit requirement? 

I Rnaet auameter nulse nutwt made accordina to I . . _ _ _ _ r _ _ . _ . _ _ _  ______r__..._-.-...- - - -  
motor drive unit. 

i 

i 
i 

I , 
I 

I 

I .  
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8. TROUBLESHOOTING /MELSEC-A 

T 

Operate  positioning test procedure 
from AGGPP or AD71TU. 

I 

Operate  positioning test procedure 
from AGGPP or AD71TU. 

f 

Where possible,  check AD71 pulse 
output using  an  oscilloscope. 

1 
I 

------l 
Check AD71  to drive unit wiring. I 

YES 

Recheck  specifications  of interface 
between motor drive unit and 
AD71. 
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8. TROUBLESHOOTING /MELSEC-A 
8.2.3 Incorrect  positioning 

Check whether  positioning is ran- 
dom  or regular. I 

YES 
Recheck backlash and error compensation. 

* Check data 

A 

Operate positioning test  procedure 
from AGGPP or AD71TU. 

YES 
Positioning OK? c Check  raquence program. . Check data No. and addresses. 

- Check stop signal. 
Check  present  value. 

Check for sources of noise k g .  
welder, power SUPPIYI 

NO 
b Check motor drive unit etc. 

Eliminate source of noise or screen 
AD71 cables etc. 

I 

Posltioning OK? 

+ 

Take appropriate measures to  pre- 
vent Interference by nolse. 

i 

i 
I 

I 

I 8-1 0 
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8. TROUBLESHOOTING /MELSEC-A 
8.2.4 Speed wrong 

Check parameters and positioning 
data. I 

NO - Correct  the data. 

within parameters. 
Check that  positioning speeds  are 

1 

YES - Set Epeed within parameters. 

YES Actual speed of longer-travel axis is about 5% * lower  than set s p e e d .  

Check for a PC instructed w e d  
change. I 

YES c Check mquena program. 

J 

Check output pulse frequency using 
pulse counter or oscilloscope. 

Frequency OK? 
NO * Contact  Mitsubishi representative. 

r - l  Check motor drive unit. 

8-1 1 
IB INAI bslO1.A 

. ... 
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8. TROUBLESHOOllNG /MELSEC-A 
8.2.5 Corrupted positioning  data 

write to buffer  memory instruc- 
Check  sequence program  for any 

tions. 

Check write to  buffer instruction 

words etc.) 
(source,  destination,  number of 

Check AD71 battery LED and 
battery voltage. 

Change battery. 

Contact Mitwbishi representative. 

I 

I 
1 

c 
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8. TROUBLESHOOTING /MELSEC-A 
8.2.6 Unrequested stop 

Check for a s t o p  command from the 
sequence program. 

YES 
c Check PC software. 

Disconnect stop signal  cable. 

r 

D Stop signal circuit  fault. 

Check for sources of noise 
l e a  vrrelder. power  supply). 

c 

AL Potential noise interference? 

AD71 cables etc. 
Eliminate source of noise or screen 

CYES Positioning stops? 

NO 

Take appropriate measures to  prevent 
noise interference. 

I I 

e Check motor drive unit. 
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8, TROUBLESHOOTtNG /MELSEC-A 
8.2.7 Zeroing fault 

( 1  ) Partial zeroing 

Monitor zeroing process with 
AGGPP or AD71TU. 

Zeroing signal OK? 
NO 

m Check zeroing switch wiring etc. 

r 

NO 

I I Check the zeroing method selected 
in the palameten. 

< Stopper method? > 

Check that zeroing signal witches 
on  then off. 

< Time-out  method. > 

System is OK 

I 

Check pulse chain from  AD71. 

YES 
Pulse chain OK? c Contact nearest Mitwbirhi representative. * 

i-1-1 Check motor drive unit. 
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8. TROUBLESHOOTING , . . ~  , ,  . . .  . /MELSEC=A 
(2) System zero has moved 

Check distance the zero point has moved. 

YES Ensure that  the zeroing dcg is witched off while 
c the zero phase signal is on. 

(Refer  to Section 3.5.2.) 
m 

Ensure that  the zero is close enough to 
the zeroing dog. 

c Check for con- bounce etc. in zeroing dog. 

4 

e Zeroing dog or wiring  faulty. 

w Check for zeroing dog signal. 

NO c Replace zeroing dog. 

r- Check motor drive unit. 
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8, TROUILESHOOTING /MELSEC=A 
(2) System zero has moved 

Check distance the  zero  point has moved. 

YES Enwrr that  the  zeroing dog is  switched of f  while 

(Refer to Section 3.5.2.) 
* the zero p h m  rignd  iron. 

the  zeroing Qg. 
Ensure that the zero is  close enou@ to 

zaro too clom to 
NO - Chuck for contact bourne etc. in zeroing dog. 

YES 
zeroing dog rignd m Zeroing dog or  wiring  faulty. 

w Check for zeroing dog signal. 

NO - Replse zeroing dog. 

$ Check motor drive unit. 

I 

1 
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9. MAINTENANCE /MELSEC-A 
9. MAINTENANCE 

9.1 Unit Storage 

The AD71 should be stored in the  following environments: 

(1) Ambient temperature 0 to 75OC. 

(2) Ambient  humidity 10 to 90%RH. 

(3) No condensation (e.9. due to sudden  temperature  changes). 

(4) No direct exposure to sunlight. 

(5) Free from excessive amounts of conductive  powder such as 
dust, iron filings, oil mist, salt, or organic  solvent. 

A two hour  “warming up” period  should be allowed if the AD71 has 
not been  powered up for over  12  months. (This is to allow  the 
electrolyte in electrolytic capacitor to stabilize.)  The battery should 
be replaced  every  10  months if the unit is not powered  up to main- 
tain buffer memory data. 

“ 8  
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9. MAINTENANCE /MELSEC=A 
.-- 

9.2 Battery Change 

9.2.1 Battery chmge frequency 

When the data  backup battery voltage drops,  the  LED on the AD71 
front panel is lit and  an input signal (battery error) to the PC CPU is 
enabled.  The battery is live for about  one month more  and, if it is 
not replaced,  data will then be lost or corrupted. 

Guide for preventive  maintenance 

1) The battery should be  replaced  every 4 to 5 years if it is only 
used for memory  back  up for a maximum of 300 days in that 
period. 

2) Battery changing  frequency for memory  backup duty exceeding 
300 days  can be calculated as follows. 

Assume that there are five operation days (IO-hour operation 
and 14-hour power-off during a day) and two power-off days 
in a week.  Under  these conditions, power-off period during 
one week is: 

14  (hours) x 5 (days) = 70  hours 
24  (hours) x 2 (days) = 48  hours 

7200  (hours) / (70+48)  (hours) = 61 (weeks) 

61 (weeks) x 7 (days) = 427  (days) 

Regarding  one month as 30 days, 

427  (days) / 30 (days) = 14.2  months 

Hence, 
I it is necessary to change the battery every  14 months. 

i 

I 
L 
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9. MNTENANCE / M E f  SEC-A 
The battery is the m e  as t h a t  for the MELSEC-A series. 
The battery may be stored for five years.  The total power failure guarantee 
period is  300 days. 
The following  battery is used: 

Description : Lithium  battery 
Type  and rating : Type  AGEAT (3.6V with leads and socket) 

Handling: 

( 1  ) Do  not short. 
(2) Do  not disassemble. 
(3) Do not burn. 
(4) Do not heat. 
(5) Do  not solder  electrodes. 
(6)  Do  not measure  voltage with an  analog voltmeter. 
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9. MAINTENANCE /MELSEC-A 
9.2.2 Changing the battery 

Fig. 9.1 shows battery changing  procedure. 

\ 
Negative lead (blue) 

Fig. 9.1 Battery Changing 

Buffer memory data is maintained for approx. 15 minutes by a 
capacitor without  the  battery. 

IMPORTANT 1 
The components on the  printed  circuit board  may be dam- 
aged by static electricity. When handling the printed  circuit 
board: 
1) Ground all tools,  work  bench,  etc. 
2) Do not touch the conductive areas or  electrical  compo- 

nents. 

E 
1 
I 
I 

I 

i 
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APPENDICES 

APPENDIX 1 Format Sheets 

.. ~ 

Y . A X I S  .. ADDREG- mm 

inch 

degree 

P LS 

APP-1 
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APPENDICES /MELSEC-A 
1.2 Format sheets  

( 1 ) Parameters 

Unit setting 
_1 Initbl Valuo X Axis Y Axis 

mrn inch d q r r  PULSE  (PLS) 

3 : -  I 
0 ' -  1 I -  2 : -  

I 

1 to 100 : inch/ 
:x10-5 

: PLS 

:x1o-s 

: PLS 
l t o l 0 0  1 dag1 2 Travel per p u l s e  

Speed l imit 
I 

x 1  
1 to 12.000 : inch1 1 to20.000 : PLSl 

: x10 
1 to 12.000 : degl 

' x 1  

: min 

1  to12,000 : degl 
; min 

: x 1  

: min 

: x10  
1 to  12,000 : mml 

! min 

: min 

: x 1  
1 to 12,000 : inch1 : min 

~~ ~ 

1  to20,000 : PLSl 
: x10 

; sac 

Starting bias : x10  
1  to20.000 : PLSl 

: =  
: x 1  

1  to12.000 : d y l  ; mln 

: x 1  
1 to 12,000 : inch1 

I mln 
I 

Oto65.535 [;A:; 
I 

; x10  
1 to  12,000 ; mml 

I mln 
I 

I 

Oto65.  35 
I 

I 

Dto65.535 :'lo-' : deg 

I 

Ot0255 i PLS 

7 I limit 
Upper  stroke 

I 
I 

Oto16,200 : inch 

I 

Oto16,200 i deg 

I 
I 

3to 
16,252,928 : ' PLS Dto162,000:  mm 

I 
I 

I 
I 

Dto162.000:  mm 

I 

O I  I 1 
I 

Oto16,200 : inch 

I 

Dto16.200 : deg 3to 
16,252,928 , i PLS 

compensation 
Error 

3to  1 00,000:  inch :x10-' Travel per 

during  inching 

Acceleration 
64  to 4.999 msac 

0 to 20,000 msec 
i 
1 
I 

! 

Positioning 

output  time + Set value 

~~~ ~ 

0 : PLS +SIGN 
1 : forward pulse. reverse  pulse 

0 : present value  increase with  forward pulse output 
1 : present  value increase with revene pulse output 

0 : absolute 

2 : absolutelincremental  combined 
1 : incremental 

Rotating 

O I  I 15 incremental 
Absolute/ 

setting 

Set value 0 : WITH mode 
1 : AFTER mode -7- 1 : used 

D6 D, 0 : not usad 

APP-2 I 
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APPENDICES /MELSEC-A 
(2) Zeroing data 

mm PULSE (PLS) drgraa inch 
ltm YAxiJ XAxU 

Setting rmgm ; Unit S e t t i n g  nmp : Unit W i n g  mnp : Unit Setting nngm ; Unit 

Zeroing 
1 : rewrse  direction (address decreerel direction 
0 : forward  direction (address  increase) 

See below 

Zeroing I I I Oto 
I 

: x10 : x 1  
41 z g z g  I 1 1 l to12.000 : mml l to12.000  : inch/ : min : min 

: x1 
5 Crewweed I I I 1  to12.000  1  to12.000 : inch/ 

1 ; min 

I 

I 

0 to 
1,620,000,000 deg Oto16.252.928 / PLS 

i x 1  I 
1  to  12.000 I dog/ 1  to20.000 I PLSl 

i x10 

: min I : w K :  

6 I Dwell I l l  0 to  499 x 10 msec 

7 1 to 25 x 10% Toque  l imit 

Mechanical stop zeroing 
0 : Stop and dwell  timer  timeaut 
1 : Stop and signal from drive  unit 

0 : Forward (edrers increase direction) 
Return  direction 

1 : Reverse  (address  decrease direction) 
Return  method 
0 : Zerophase signal from PG 
1 : Mechanical stop 

APP-3 
IB INN 66101.A 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1.3 Positioning  data  (Data No. to 1 
I X AXIS Y AXIS 1 

00 : END 0 : Abs. L For  Inc. 
01 : Continue 1 : Inc. 0 : Address  increase direction 
1 1  : Change 1 : Address  decrease direction 1 to 19 : With  comment 

0 to 255 
0 : Without M code 

00 : END 0 : Abs. L For Inc. 
01 : Continue 1 : Inc. 0 : Address increase direction 
11 : Change 1 : Address  decrease direction 1 to 19 : With  comment 

0 to 255 
0 : Without M code 
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APPENDICES /MELSEC-A 
1.4 M code comments 

16 

17 17 

16 

I I I 

19 19 
~ ~~~~ 

Maximum 16  characters  per comment 

APP-5 
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APPENDICES ~/MELSEC-A 
APPENDIX 2 AD71 Processing Times 

(1 ) Pattern operation 

Point update 

The above time indicates AD71 processing  times  and  does not 
include PC operating time. 

i 
i 
i 
i 
t * 

APP-6 
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APPENDKES / M E L S E C = -  
APPENDIX 3 System Design  Considerations 

On  switching on the PC power  supply  there is a short but  finite  time 
before the DC levels  reach their operating values. During this period 
the unit  will not operate normally. The  same  applies  when the  power 
is cut as the DC levels drop below their operating values. 
The following  circuit will overcome  any  problems which may  arise in 
extreme  circumstances  due to this phenomenon. 

(Svrtem design circuit example 

When AC - W h n  AC DC 
POWER 

FUSE 

I I 

TRANSFORMER 

OUTPUT  UNIT 

t-' I 

'1: Run/stop  circuit  interlocked with RA1 (run  monitor  relay) 
'2: Battery  low alarm 
'3: RA1 turned  on by M9039 (run  monitor  relay) 
'4: b w e r  to output  equipment  turned off when STOP signal given. 
'5: Input switched when  power supply  established. 
'6: st time  for DC power supply to be established (rpprox. 0.5 S W S )  
'7: On when run by M9039 
'8: Interlock  circuit as necessary. 

APP-7 
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/ 

Power on procedure: 

1 ) Switch power  on. 

2) Set CPU to RUN. 

3) Switch on the START switch. 

4) When  magnetic contactor  (MC) comes in, output equipment 
is powered and may be driven by the program. 

1)  Switch power  on. 

2) Set CPU to RUN. 

3) When  DC  power is established, RA2 turns on. 

4) When  DC power reaches loo%, timer TM starts. 
(Timer (TIM) should be set to the time required for the DC 
voltage to reach 100% of its value after RA2 turns on.) 

5) Switch on the START switch. 
i 

I 

6) When the magnetic contactor (MC) comes in,  the output 
equipment is powered and  may be driven by the program. 
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APPENDIX 4 Connection with Servo Motors 

The following connection diagrams are provided as examples only 
and  do not indicate  the availability or otherwise of the  drives  shown. 

[CAUTION] 

( 1  ) The AD71 output is a sink output pulse  chain. 
The  drive unit should be sink input. 

(2) For use with source input drive  units, use the  interface  shown 
below. 

AD71 

Signal  Reversing Example 

(3) The AD71 pin numbers in parentheses  are for the Y axis. 

APP-9 
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APPENDICES /MELSEC-A 
4.1 Connection with  Mitrubishi MELSERVO-A 

A type output. 

(On  during  operation) 

External  torque  limit 

Proportional control 

Forward  stroke  end 

Revem stroke end 

Positioning  complete 

'Used for  torque  limit using PC. 

2: Use control  common terminals 
SG 113, 14, 2s. 301 md shield 
terminal SO (371 as shown. 

APP- 1 0 
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APPENDICES /MELSEC=A 
4.2 Connection with Oriental's pulse motor 

[Example 1 ] 

One motor. B type  output. 

POWER ( - )  

porn 

SlGN 

POWER (+) 

W G  

STOP 

m 

PGO 

158  (1881 
168  (198)  

15A  (18AI 

16A (la) 

5A  (7A) 
9A  (10A) 

178  (208)  

68 (88)  

6A (8AI 

5 8   ( 7 8 )  

98 (108)  

DC power 

+ 5 v  ov - 
SPD4225 driwar 

- ( 1  1 I-) 
( r  r ,  ( 1  2 (Pulse input) 

1 

( 1  3  (Rotating  direction changeover) 

I '  5  (Count  down) 
I 7 l+5V)  

Prepared on  rnwhine si& 8 

WHITE 

YELLOW GREEN 

9 

10 

11 

12 

13 

14 

15 

16  I--:: 19 

b 20 

21 

22  

c -  

I 

1A (3A) 
Phase A 

2A ( 4 A )  Inching 

generator 
1 8 . 2 8  (38.48) 

I 

APP- 1 1 
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[Example 21 

POWER (t) 5A,  9A.  178 
(7A. 10A. 208) 

POWER (-1 

PULSE 

SlGN 

DOG 

STOP 

REAnY 

1 5 8 , 1 6 8  
(188,  19B) 

15A (18A)  

16A  (19A) 

6 8  (88) 

6A (EA) 

5 8   ( 7 8 )  

- 
PGO 9B (10B) (+- 

1A ZA 18,ZB 
13A) ( 4 A )   ( 3 8 . 4 8 )  

T T  T 

Inching pulse 
generator 

1- Output  unit  AY40 

POWER (+) 

POWER ( - )  
2o t 

Y 00 

YO1 

Y OF 

5V constant-voltage 
source SPD4208 driver @ 

- t 

4) 1 I-) 

1 4 2 (+) 

3 Pulse input 

Rotating  direction 
changeover 

W '  

Preparec 
on 
machinf 
side 

+ + 

t 
CMOS 

l6 i Pull-up resistor 

+ 
r 

I I 

*&\z- 

SPD4208 driver @ 

3 Pulse input 

Rotating  direction 
changeover 

5  Step angle  changeover 

WHITE 9  Green 

10 Blue 

11 Red 

12 Black 

13 

I_ I 
24V DC 

APP-12 
I0 INAl ffi101.A 
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APPENDICES /MELSEC-A 
4.3 Connection with Toei Electric's VELCONIC (resolver type position unit  VLPR-ZA) 

A type AD71 output. 

X-axis pin number 
AD71  (A t v p d  , / Y y i s  pin number 

- 
STOP 

DOG 

READY 

PGO 

PULSEF 

PULSE R 

CLEAR 

VLPR-OOZA 

ZP 
(zwo point) 

15A  (18A) 
FP 

(revbrse command pulse) 

n R P  (forward  command 

- RESETB 
(ruset pulse) 

Twisted pair wire ~ ~ 1 2 . 1  
(max. 21-77 length) 

CN  12-2 INP (positioning complete) 

CN  12-3 

CN 1 2 4  
F U L L  (counter full) 

H 1A 13A) 
P hare A 

2A (4A)  
Phase B pulse 

Inching 

1 8 . 2 8  generator 

J 

APP-13 
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4.4 Connection with Nikki D e m o ’ s  DIGITAL S-PACK NDS-300 

A type AD71 output. 

1 

STOP 

DOG 

READY 

m 

I 

L 

Power 17A  (2OAl at 24V 
178  I2061 at 12V 

PULSEF 

PULSER 

CLEAR 

START 

X-axis pin number 
Y-axis pin number 

5A  (7AI - 
1 c + t Power 

(On at noargoim detection) 

-- 1 2 v D c  
1 source 

[ 24V  DC 1 

(Connector CN1A  pin number] . NDS-3WA 
15A  (18Al \ 1A 

158  (1881 18  FC 

I *  
1 6 A  I l 9 A l  2A 

166  (1961 X 2 0  
RC 

12A  (14Al 7A 

128  (1481 X 78 . 
11A (13Al I 

CL 

(1   36 )  Twisted p i r  wire 
(max. l m  length in 
Nikki Denso catalog) 

1A  (3Al Pham  A 
Inching 

generator 

I 

APP- 14 
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4.5 Connection with Ysrkawa Electric’s POSITION PACK-10A and 10B 

B type AD71 output. Set PULSE and SIGN to 5V in the POSITION 
PACK. 

Power (+) 
178 (2081 

X-axis pin number 
Y axis  pin number 

STOP 

m 
(Connector 1CN 

READY 

PGO 
ZEROPULSE 

PULSE 
I 15A  (18A). 

16A  (19AI 

SlGN 

CLEAR 126 (1481 

( A t  this point,  power supply to 
servo amplifier is stopped.) 

OVER 

I I 

ZA (4AI  A-I Phase B pulse 
Inching 

generator 
16, 2B ( 3 8 . 4 8 )  

+12v ov 
-12v  +5v 

Control power source 

APP-15 
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APPENDIX 6 Positioning Data Number and Buffer  Memory Address  Conversion  Table 

Positionincl Data No.and Buffer Memory Address Conversion  Table - 
Data 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
(X Axis)  

Laah0nn-q Pamaung Dwell Pc6ttiooing Ad&ess 
llormatia- Speed Time Lower Upper 

3872 4272 4672 5072 5073 
3873 4273 4673 5074 5075 
3874 4274 4674 5076 5077 
3875 4275 4675 5078 5079 
3876 4276 4676 5080 5081 
3877 4277 4677 5082 5083 
3878 4278 4678 5084 5085 
3879 4279 4679 5086 5087 
3880 4280 4680 5088 5089 
3881 4281 4681 5090 5091 
3882 4282 4682 5092 5093 
3883 4283 4683 5094 5095 
3884 4284 4684 5096 5097 
3885 4285 4685 5098 5099 
3886 4286 4686 5100 5101 
3887 4287 4687 5102 51  03 
3888 4288 4688 5104 51  05 
3889 4289 4689 5106 51  07 
3890 4290 4690 5108 51  09 
3891 4291 4691 5110 51 1 1  
3892 4292 4692 51  12 5‘  13 
3893 4293 4693 5114 5’15 
3894 4294 4694 51 16 57  17 
3895 4295 4695 51 18 51  19 
3896 4296 4696 5120 51  21 
3897 4297 4697 5122 5123 
3898 4298 4698 5124 5125 
3899 4299 4699 5126 5127 
3900 4300 4700 5128 5129 
3901 4301 4701 5130 5131 
3902 4302 4702 5132 51  33 
3903 4303 4703 5134 51  35 
3904 4304 4704 5136 51  37 
3905 4305 4705 5138 51  39 
3906 4306 4706 5140 5141 
3907 4307 4707 5142 5143 
3908 4308 4708 5144 5145 
3909 4309 4709 5146 5147 
3910 4310 4710 5148 5149 
391 1 431 1 471 1 5150 5151 
3912 4312 4712 5152 5153 
3913 4313 4713 5154 5155 
3914 4314 4714 5156 5157 
3915 4315 4715 5158 5’59 
3916 4316 4716 5160 5’61 
3917 4317 4717 5162 5’63 
3918 4318 4718 5164 5165 
3919 4319 4719 5166 5167 
3920 4320 4720 5168 5169 
3921 4321 4721 5170 5171 

(Y Axis) 

‘aabarmg Pcatlang M I  Postionlng Address 
rfamn~m Speed lime Lower Upper 

5872 6272 6672 7072 7073 
5873 6273 6673 7074 7075 
5874 6274 6674 7076 7077 
5875 6275 6675 7078 7079 
5876 6276 6676 7080 7081 
5877 6277 6677 7082 7083 
5878 6278 6678 7084 7085 
5879 6279 6679 7086 7087 
5880 6280 6680 7088 7089 
5881 6281 6681 7090 7091 
5882 6282 6682 7092 7093 
5883 6283 6683 7094 7095 
5884 6284 6684 7096 7097 
5885 6285 6685 7098 7099 
5886 6286 6686 71 00 71  01 
5887 6287 6687 7102 71  03 
5888 6288 6688 7104 71  05 
5889 6289 6689 7106 71  07 
5890 6290 6690 7108 7109 
5891 6291 6691 71  10 7111 

5892 6292 6692 71  12 71  13 
5893 6293 6693 71  14 71 15 
5894 6294 6694 71  16 71 1 7 
5895 6295 6695 71  18 71  19 
5896 6296 6696 7120 7121 
5897 6297 6697 7122 7123 
5898 6298 6698 7124 7125 
5899 6299 6699 7126 7127 
5900 6300 6700 71  28 71 29 
5901 6301 6701 7130 7131 
5902 6302 6702 71  32 7133 
5903 6303 6703 71 34 7135 
5904 6304 6704 71  36 7137 
5905 6305 6705 71  38 7139 
5906 6306 6706 7140 7141 

5907 6307 6707 71  42 7143 
5908 6308 6708 7144 7145 
5909 6309 6709 7146 7147 
5910 6310 6710 7148 7149 
591 1 631 1 6711 7150 7151 
5912 6312 6712 7152 7153 
5913 6313 6715 7154 7155 
5914 6314 6714 7156 7157 
5915 6315 6715 7158 7159 
5916 6316 6716 7160 7161 
5917 6317 6717 7162 7163 
5918 6318 6718 7164 7165 
5919 6319 6719 7166 7167 
5920 6320 6720 71 68 7169 
5921 6321 6721 7170 7171 

- 

- 0  I 1 ,  

IB lNA1 €6101-P 
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- 
Data 
No 

51 
52 
53 
54 
55 
56 
57 
53 
59 
60 
61 
62 
63 
64 
65 
65 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 

- 

- 

- 

- 

- 

-- 

- 

- 

- 

- 

- 

/ .  

Positioning  Data No.and Buffer Memory Address Conversion Table 

(X A x i s )  

I h f o m m  Speed Time Lower Upper 
Povtmlrg Poritmng Dwell Positioning Address 

3922 4322 4722 5172 5173 
3923 4323 4723 5174 51  75 
3924 4324 4724 5176 51  77 
3925 4325 4725 5178 51  79 
3926 4326 4726 5180 5181 
3927 4327 4727 5182 5183 
3928 4328 4728 5184 51  85 
3929 4329 4729 51 86 5187 
3930 4330 4730 5183 5189 
3931 4331 4731 5190 5191 
3932 4332 4732 51 92 5193 
3933 4333 4733 5194 5195 
3934 4334 4734 5196 5197 
3935 4335 4735 5198 51a 
3936 4336 4736 5293 5201 
3937 4337 4737 5202 5203 
3938 4338 4738 5204 5205 
3939 4339 4739 52@5 5207 
3940 4340 4740 52@3 5209 
3941 4341 4741 5210 5211 
3942 4342 4742 5212 521 3 
3943 4343 4743 521 4 5215 
3944 4344 4744 5216 5217 
3945 4345 4745 5218 5219 
3946 4346 4746 5220 5Zl 
3947 4347 4747 5222 5223 
3948 4348 4748 5224 5225 
3949 434.9 474!3 5226 5227 
3950 4350 4750 5228 5229 
3951 4351 4751 5230 5231 
3952 4352 4752 5232 5233 
3953 4353 4753 5234 5235 
3954 4354 4754 5236 5237 
3955 4355 4755 5238 5239 
3956 4356 4756 5240 5241 
3957  4357  4757  5242  5243 
3952 4353  4753  5244  5245 
3959 4359 4759  5246  5247 
3960 4.3% 4760  5248 5249 
3961  4761  5253  5251 

3962 4362 4762 5252 5253 
3963 4363 4763 5254 5255 
3964 4364 4764 5255 5257 
3965 4365 4765 5258 5259 
X%& 4366 4766 5260 5261 
3967 4357 4767 5262 5263 
3968 4368 4768 5264 5265 
3969 4369 4769 5266 5267 
3970 4370 4770 5268 5269 
3971 4371 4771 5270 5271 

P&ionlrg Pommn~ 
nfwmatm Speed 
5922 6222 
5923 6323 
5924 6324 
5925 6325 
5926 6326 
5927 6327 
5928 6328 
5929 6329 
5930 6330 
5931 6331 

(Y AXIS) 

Dwell Pormonlng Address 
Time Lower Upper 

6722 7172 7173 
6723 7'74 7175 
6724 7176 7177 
6725 7?78 7179 
6726 7180 7181 
6727 7182 7^83 
6728 7184 7185 
6729 7186 7187 
6730 7188 7189 
6731 7190 7191 

5932 6332 6732 7192 7193 
5933 6333 6733 71  94 71  95 
5934 6334 6734 71% 7197 
5935 6335 6735 7198 7199 
5936 f326 6736 7203 7201 
5937 
5938 
5939 
5940 
5941 
5942 
5943 
5944 
5945 
5946 

6337 
6338 
6339 
6340 
6341 
6342 
6343 
6344 
6345 
6346 

6737 
6738 
6739 
6740 
6741 
6742 
6743 
6744 
6745 
6746 

7202 7203 
7204 7205 
7206 7207 
7208 7209 
7210 72" 1 

7212 7213 
7214 72'5 
7216 7217 
7218 7219 
7220 7221 

5947 6347 6747 7222 7223 
5948 6348 6748 7224 7225 
5949 634.9 674.9 7226 7227 
5950 6350 6750 7228 7229 
5951 6351 6751 7230 7231 
5952 6352 6752 7232 7233 
5953 6353 6753 7234 7235 
5954 6354 6754 7236 7237 
5955 6355 6755 7238 7239 
5956 6356 6756 7240 7241 
5957  6357  6757  7242  7243 
5953 6359 6753 7244 7245 
5959 6359 6759 7246 7247 
5960 6360 6760 7248 7249 
5961 6361 6761 7250 7251 
5962 6362 6762 7252 7253 
5963 6353 6763 7254 7255 
5964 6364 6764 72% 7257 
5965 6365 6765 72% 7259 
5966 6366 6765 7260 7261 

5967 6367 6767 7262 7263 
5968 6368 6768 7264 7265 
5969 6369 6769 7265 7267 
5970 6370 6770 7268 7269 
5971 6371 6771 7270 7271 
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- 
Data 
No. 

101 
102 
103 
104 
105 
I C 6  
107 
1 0 8  
“ 0 9  
$10 
1 1 1  
112 
113 
114 
” 15 
116 
117 
’18 
119 
120 
121 
122 
123 
124 
125 
q 2 6  
1 27 
128 
1 2 9  
130 
131 
132 
133 
134 
135 
136 
137 
1 3 8  
1 39 
140 
141 
142 
143 
1 4 4  
145 
146 
147 
1 4 8  
1 49 
150 

- 

__ 

__ 

- 

~ 

- 

__ 

~ 

- 

- 

- 

Positioning  Data No.and Buffer Memory Address Conversion Table 
( X  AXIS) 

pmm~ng PoDtlmng Dwell Posltlonlng Address 
h f m m  Speed Time Lower Upper 

3972 4372 4772 5172 5’273 
3973 4373 4773 5.:;74 1-’375 di 

3974 4374 4774 5‘176 5:’77 
3975 4375 3775 5,:78 5279 
3976 4376 4776 S80 5281 
3977 4377 4777 5282 5283 
3978 4378 4778 5284 5285 
3979 4379 4779 5286 5287 
3980 4380 4720 5288 5289 
3981 4381 4731 5290 5LB1 
3982 4382 4732 5232 5293 
3983 4383 4733 5294 5295 
3984 4384 4724 5296 52Y7 
3985 4335 4785 5298 5293 
3986 4386 4786 5300 5301 
3987 4387 4787 5302 5303 
3988 4388 4738 5304 5305 

3990 4390 47W 5308 5309 
3991 4391 4731 5310 5311 
3992 4392 4732 5312 531 3 
3993 4393 4793 5314 531 5 
3994 4394 4734 5316 531 7 
3935 4395 4735 5318 5319 
3996 4396 4736 5320 5321 
3997 4397 4797 5322 5323 
3998 4398 4738 5324 5325 
3999 4399 4799 5326 5327 
4000 4400 4800 5328 5329 
4001 4401 4801 5330 5331 
4002 4402 4802 5332 5333 
4003 4403 4803 5334 5335 
4004 4404 4804 5336 5337 
4005 4405 4805 5338 5339 
4006 4406 4806 5340 5341 
4007 4407 4807 5342 5343 
4008 4408 4808 5344 5345 
4009 4409 4809 5346 5347 
4310 4410 4810 5348 5349 
4011 4411 4 8 1 1  5350 5351 
4012 4412 4812 5352 5353 
4013 4413 4813 533l 5355 
4014 4414 4814 5356 5357 
4015 4415 4815 5358 5359 
4016 4416 4816 3W 5361 

4017 4417 4817 5362 5363 
4018 4418 4818 536n 5365 
4019 4419 4819 5366 13367 
4020 4420 483 5368 5369 
4021 4421 4821 5370 5371 

~ .- 

3989  4389  4739  5306  5307 

- 

(Y Axis) 

~outon~ng Pwtmmg Dwell Povtlonlng Address 
Iformaon wed Time Lower Upper 

5972 6372 6?72 l?7c? /;’/:? 
5973 6313 6/7.3 K’74 I?/.; 
5974 6374 6774 7276 7:’77 
54/55 6375 6/75 L ’ / H  7279 
b976 6376 6/76 7280 7281 
5977 6377 6737 7282 7283 
5978 6378 6778 7384 1:’85 
979 6379 6779 7286 7287 
5980 6380 6780 7288 7280 
5981 6381 6781 7290 7231 
5982 6332 6782 7292 ?292 
5983 6383 6783 7294 7295 
5984 6384 6784 7236 7297 
5985 6385 6785 7298 7299 
5986 63% 6786 /3CK 7301 
5987 6387 6787 7302 7302 
59EE 6388 6785 7304 7305 
5989 6389 67a 7306 7507 
5990 6390 6790 7308 730s 
5991 6391 6791 7310 7311 
5992 6392 6792 7312 7313 
5993 6393 6793 731 4 731 5 
5994 6394 6794 731 6 731 7 
5995 6395 6795 7318 7319 
5996 6396 6796 7320 7321 
5997 6397 6797 7322 7323 
5998 6398 6798 7324 7325 
5999 6399 67% 7326 7327 
69003 6400 6800 7328 73m 
@XI1 6401 6801 7332 7331 
€032 6402 6802 7332 7335 
KO3 6403 6803 7334 7335 
€004 6404 6804 7336 7337 
6005 6405 6805 7338 7339 
6006 6406 6806 7340 7341 
6007 6407 6807 7342 7343 
KO8 6408 6808 7344 7345 
€032 6409 6809 7346 7347 
6010 6410 6810 7348 7349 
6 0 1 1  6 4 1  1 6 8 1  1 7350 7351 
6012 6412 6812 7352 7353 
6013 6413 68’3 7354 7355 
6014 6414 6814 73% 7357 
6015 6415 6815 7353 7359 
6016 6416 68’6 7360 7361 
6017 6417 68:7 7362 7363 
6018 6418 E818 7364 7365 
6019 €419 6819 73.55 7367 
6020 6420 6820 7368 7369 
6021 6421 6821 7370 7371 

__ _~--_________ 

~ ~. ~~~~ 

- 
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Positioning Data No.and Buffer Memorv Address Conversion Table - 
Data 
No. 

151 
152 
153 
1 5 4  
155 
1 5 6  
157 
158 
158 
1 6 0  
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
1 76 
177 
178 
179 
180 
1 a1 
182 
183 
1 8 4  
185 
186 
187 
188 
189 
190 
191 
1 92 
193 
194 
195 
1 9 6  
197 
198 
199 
200 

- 

- 

- 

__ 

- 

- 

- 

- 

- 

- 

- 

(X Axis) 
ksming Positmq Dwell Positioning Addm 
nfwmatim Spesd T i m  Lower Upper 

4022 4422 4822 5372 5373 
4023 4423 4823 5374 5375 
4024 4424 4824 5376 5377 
4025 4425 4825 5378 5379 
4026 4426 4826 5380 5381 
4027 4427 4827 5382 5383 
4028 4428 4828 5384 5385 
4029 4429 4829 5386 5387 
4039 4430 4830 5388 5389 
4031 4431 4831 5390 5391 
4032 4432 4832 5392 5393 
4033 4433 4833 5394 5395 
4034 4434 4834 5396 5397 
4035 4435 4835 5398 5399 
4036 4436 4836 5400 5401 
4037 4437 4837 5402 5403 
4038 4438 4838 5404 5405 
4039 4439 4839 5406 5407 
4040 4440 4840 5408 5409 
4041 4 4 4 1  4841 5410 5411 
4042 4442 4842 5412 5413 
4043 4443 4843 5414 5415 
4044 4444 4844 5416 5417 
4045 4445 4845 5418 5419 
4046 4446 4846 5420 5421 

4047 4447 4847 5422 5423 
4048 4448 4848 5424 5425 
4049 4449 4849 5426 5427 
4059 4453 4832 5428 5429 
4051 4451 4851 5430 5431 
4052 4452 4852 5432 5433 
4053 4453 4853 5434 5435 
4054 4454 4854 5436 5437 
4055 4455 4855 338 5439 
4056 4456 4856 5440 5441 

4057 4457 4857 5442 5443 
4058 4458 4858 5444 5445 
4059 4459 4859 5446 5447 
4060 44w 4963 5448 544s 
4061 4461 4861 5450 5451 

4062 4462 4862 5452 5453 
4063 4463 4863 5454 5455 
4064 4464 4864 5456 5457 
4065 4465 4865 5458 5459 
4066 4466 48866 5460 5461 
4067 4467 4867 5462 5463 
4068 4468 4868 5464 5465 
4069 4469 4869 5466 5467 
4070 4470 4870 5468 5469 
4071 4471 4871 5470 5471 

. ~ .  

(Y Axis) 

)osmrog Poetioning Dwell Positlonmg Address 
nfmmaim Speed Time Lower Upper 

6022 6422 6822 7372 7373 
6023 6423 6823 7374 7375 
6024 6424 6824 7376 7377 
6025 6425 6825 7378 7379 
6026 6426 6826 7380 7381 
6027 6427 6827 7382 7383 
6028 6428 6828 7384 7385 
€029 6429 68829 7386 7387 
6030 €430 6830 7388 7389 
6031 6431 6 8 3 1  7390 7391 
6032 6432 6832 7392 7393 
6033 6433 6833 7394 7395 
6034 6434 6834 7396 7397 
6035 6435 6835 7398 7399 
6036 €436 6836 7400 7401 
€037 6437 6837 7402 7433 
6038 6438 6838 7404 7405 
6039 6439 6839 7406 7407 
6040 6440 6840 7408 7409 
€041 6441 68111 7410 7411 
6042 6442 6842 7412 741 3 
6043 6443 6843 7414 7415 
6044 6444 6844 7416 7417 
6045 6445 6845 7418 7419 
6046 6446 6846 7420 7421 
6047 6447 6847 7422 7423 
6048 6448 6848 7424 7425 
60.19 6449 6849 7426 7427 
63X 6450 6852 7428 7429 
605" 6451 685' 7430 7431 
6052 6452 6852 7432 7433 
6053 6453 E853 7434 7435 
6054 6454 6854 7436 7437 
6055 6455 6855 7438 7439 
6356 6455 6856 7440 7441 
6057 6457 6857 7442 7443 
6058 6458 6858 7444 7445 
6059 6459 6859 7446 7447 
6060 6460 6350 7448 7449 
6061 6461 6861 7450 7451 
6062 6462 6862 7452 7453 
6'263 6463 6363 7454 7455 
6064 6464 6864 7456 7457 
6065 5465 6865 7458 7459 
6066 6466 6866 7460 7461 
6337 6467 6867 7462 7463 
6068 6468 6868 7464 7465 
6069 6469 6869 746E 7467 
6070 6470 6870 7468 7469 
6071 6471 6371 7470 747' 
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- 
Data 
No. 

2 0 1  
202 
XI3 
m 
205 
x)6 
207 
x)8 
x)9 
21 0 
21 1 
21 2 
21 3 
21 4 
21 5 
216 
21 7 
21 8 
21 9 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
23 1 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
244 
245 
246 
247 
248 
249 
250 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Positioning Data No.and Buffer Memory Address Conversion Table 
(X Axis) 

!txmamg POnmflk!g Dweu P O M * M f h s l  
l f a u m n  Speed fim Lower Upper 

4072 4472 4872 5472 5473 
4073 4473 4873 5474 5475 
4074 4474 4874 5476 5477 
4075 4475 4875 5478 5479 
4076 4476 4876 5480 5 4 8 1  
4077 4477 4877 5482 5483 
4078 4478 4878 5484 5485 
4079 4479 4879 54% 5487 
4080 4480 4880 5488 5489 
4081 4481 4 8 8 1  5490 5491 
4082 4482 4882 5492 5493 
4083 4483 4883 5494 5495 
4084 4484 4884 5d.95 5497 
4085 4485 4885 5498 5499 
4086 4486 4886 5500 5501 
4087 4487 4887 5502 5503 
4088 4488 4888 5504 5505 
4089 4489 4889 5506 5507 
4090 m 4890 5508 5509 
4091 44.91 4 8 9 1  5510 5511 
4092 4492 4892 551 2 5513 
4093 4493 4893 5514 5515 
4094 4494 4894 5516 551 7 
4095 4495 4895 5518 551 9 
4096 4496 4896 5520 5521 
4097 4497 4897 5522 5523 
4098 4498 4898 5524 5525 
4099 44.99 4899 5526 5527 
4100 4500 4900 5528 5529 
4101 4531 4901 5530 5531 
4102 4532 4902 5532 5533 
4103 4503 4903 553 5535 
4104 4534 4904 5536 5537 
4105 4505 4935 5538 5539 
4106 4506 4906 5540 5541 
4107 4507 4907 5542 5543 
4108 4508 4908 5544 5545 
4109 4509 4909 5546 5547 
4110 4510 4910 5548 5549 
4111 4511 4911 5550 5551 
41  12 451 2 491 2 5552 5553 
41  13 4513 4913 5554 5555 
41  14 451 4 491 4 5556 5557 
41  15 4515 4915 5558 5559 
4116 4516 4916 5560 5561 
4117 4517 4917 5562 5563 
4118 4518 4918 5564 5565 
41 19 4519 4919 5566 5567 
41  20 4520 4920 5568 5569 
41  21 4521 4921 5570 5571 

- 

(Y Axis) 
minp povttanng Dwell Posltionlng Addrast 
ntmMlim Speed Time Lower Upper 

6072 6472 6872 7472 7473 
6073 6473 6373 7474 7475 
6074 6474 6374 7476 7477 
6075 6475 6875 7478 7479 
6076 6476 6876 7480 7481 
6077 6477 6977 7482 7483 
6078 6478 6878 7484 7485 
6079 6479 6379 7486 7487 
m 6480 6880 7488 7489 
6 0 8 1  6 4 8 1  6 8 8 1  74.93 7491 
€082 6482 6882 7492 7493 
6083 6483 6883 7494 7495 
6084 6484 6884 7496 7497 
€085 6485 6885 7498 7499 
6%?6 6486 6886 7503 7501 
6087 6487 6887 7532 7503 
€ma 6488 6888 7504 7505 
&x9  6489 6889 7506 7507 
a333 64.m 6890 7508 7509 
6 0 9 1  6 4 9 1  6 8 9 1  7510 7511 
6092 6492 6892 7512 7513 
6093 6493 6393 7514 751 5 
6094 6494 6894 7516 7517 
6095 6495 6895 7518 751 9 
6096 6496 6896 7520 7521 
6097 &X37 6397 7522 7523 
6098 E498 6898 7524 7525 
EiXQ 6499 6899 7526 7527 
6100 6500 6903 7528 7529 
6101 6501 6901 7530 7531 
6102 6502 6902 7532 7533 
6103 6503 6903 7534 7535 
6104 6504 6904 7536 7537 
6105 6505 6905 7538 7539 
6106 6506 6906 7540 7541 
6107 6507 6907 7542 7543 
6108 6508 6908 7544 7545 
6109 6509 6909 7546 7547 
6110 6510 6910 7548 7549 
6111 6511 6911 7553 7551 
61 12 6512 6912 7552 7553 
61  13 6513 691 3 7554 7555 
61 1L 6514 6914 7556 7557 
6115 6515 6915 7553 7559 
6116 6516 6916 7560 7561 
6117 6517 6917 7562 7563 
6118 6518 6918 7564 7565 
6119 6519 6919 7% 7567 
6120 6520 6920 7568 7569 
6121 6521 6921 7570 7571 
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- 
Data 
No. 

251 
252 
253 
254 
255 
256 
257 
253 
259 
2a 
26 1 
262 
263 
264 
265 
266 
267 
268 
269 
270 
27 1 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
28 7 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 

- 

- 

- 

- 

- 

- 

- 

-- 

- 

- 

- 

Positioning Data No.and Buffer Memory Address Conversion  Table 
( X  Axis) 

bj11Wnvg Panmng Dwell P o v t m h g  Add- 
nformffrn Speed Time Lower U m r  

4122 4522 4922 5572 5573 
4123 4523 4923 5574 5575 
4124 4524 4924 5576 5577 
4125 4525 4925 5570 5579 
4126 4526 4926 5580 5581 
41  27  4527  3927 5582 5583 

4129 4529 4929 5586 5597 
4130 4530 4930 5588 5589 
4131 4531 4931 5590 5591 
4132 4532 4932 5592 5593 
4133 4533 4933 5594 5595 
4134 4534 4934 5596 5597 
4135 4535 4935 5598 5599 
4136 4536 4936 5600 5607 

4128  4528  4928  5584  5585 

4137 4537 4937 5602 5603 
4138 4538 4938 5604 5605 
4139 4539 4939 5606 5607 
4140 4540 4.940 55% 5633 
4141 4541 4341 5510 5511 
41  42 
41 43 
4144 
4145 
41  46 
41  47 
4148 
4149 
41 50 
41  51 

4-62 
4543 
4544 
4545 
4546 
4547 
4548 
4549 
4550 
4551 

4942 
4943 
4Wl 
4945 
4946 
4947 
4948 
4949 
4950 
4951 

561 2 
561 4 
561 6 
5618 
5620 
5622 
5624 
5626 
5628 
5630 

5613 
561 5 
561 7 
5619 
562 1 
5623 
5625 
5627 
5629 
563 1 

4152 4552 4952 5632 5633 
4153 4553 4953 5634 5635 
4154 0554 4954 5636 5637 
4155 4555 4955 5638 5639 
4156 4556 4956 5640 5641 
4157 4557 4957 5642 5643 
4153 4558 4958 5644 5645 
4159 4559 4959 5646 5647 
4160 45% 4%0 5648 5649 
4161 4561 4961 5650 5651 
4162 4562 4962 5652 5653 
41 63 4563 4963 5654 5655 
4164 4564 49% 5656 5657 
4165 4565 4965 5658 5659 
4166 4- 4S€jfj 5660 5661 
4167 4567 4967 3332 5663 
4168 4568 4968 5664 5665 
4169 4569 4969 5666 5667 
4170 4570 4970 5668 5669 
4171 4571 4971 5670 5671 

(Y A x i s )  

lnfaMm Speed Time Lower Upper 
P o l h c m g  POMlawg Dwell Postionlng Address 

6122 6522 6922 7572 7573 
6723 6523 6923 7574 7575 
6124 6524 6924 7576 7577 
6125 6525 6925 7578 7579 
6126 6526 6926 7580 7581 
6727 6527 6927 7582 7583 
6128 6528 6928 7584 7585 
6129 6529 6929 7586 7587 
6130 6530 6930 7588 7589 
6q31 653? 6931 7590 7591 
6132 6532 6932 7592 7593 
6133 6533 6933 7594 7595 
6134 6534 6934 7596 7537 
6135 6535 6935 7598 7599 
6126 6536 6936 7600 7601 
6137 6537 6937 7632 7603 
6133 6538 6938 7624 7605 
6139 6539 6939 7606 7607 
6140 6540 6940 7608 7609 
6141 6541 6941 7610 7611 
6142 6542 6942 7512 751 3 
6143 6543 6943 7614 7615 
6144 6544 6944 7616 76'7 
6145 6545 6945 7618 7619 
6146 5546 6946 7620 7621 

6147 6547 5947 7622 7623 
6148 6548 6948 7624 7625 
6149 6549 6949 7626 7627 
6150 6550 693 7628 7629 
6151 6551 6951 7630 7631 

6152 6552 6952 7632 7633 
6153 6553 6953 7634 7635 
6154 6554 6954 76s 7537 
6155 6555 6955 763s 7639 
6156 6556 6956 7640 7641 

6157 6557 6957 7642 7643 
6153 6553 6958 7644 7545 
6159 6559 6959 7646 7547 
6160 6560 6939 7646 7649 
6161 6561 M I  7650 7651 

6162 6562 6962 7652 7653 
6163 6563 6963 76% 7655 
6164 6 W  6964 7656 7657 
6165 6565 6965 7658 7659 
6166 65E6 6966 7660 7661 

6167 6567 6967 7662 7563 
6168 6568 6968 7664 7665 
6169 6569 6969 7666 7667 
6170 6570 6973 7668 7669 
6171 6571 6971 7670 7671 
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Positioning Data No.and Buffer Memory Address Conversion Table - 
Data 
No. 

30' 
302 
303 
304 
305 
306 
307 
308 
309 
310 
31 1 
31 2 
31 3 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
243 
344 
345 
346 
347 
348 
34.9 
350 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

( X  Axis) 

hfwmmon Speed Time Lower U r n  
Postmmng P a m a n p  Dwell Pmmonmg Address 

4172 4572 4972 5672 5673 
4173 4573 4973 5674 5675 
4174 4574 4974 5676 5677 
4175 4575 4975 5678 5679 
4176 4576 4976 5680 5681 
4177 4577 4977 5682 5683 
4178 4578 4978 5684 5685 
41 79 4579 4979 5686 5687 
4180 4580 4980 5688 5689 
4181 4581 4981 5690 5691 
4182 4582 4982 5692 5693 
4183 4583 4.983 5594 5695 
41 84 4584 4984 5696 5697 
4185 4585 4985 5698 5699 
41 86 4586 4986 5703 5701 
4187 4587 4987 5702 5703 
4188 4588 4988 5704 5705 
4189 4589 4989 5706 5707 
4190 4590 4990 5708 5709 
4191 4591 4991 5710 571  1 
4192 4592 4992 5712 5713 
4193 4593 4993 5714 5715 
4194 4594 4994 5716 5717 
4195 4595 4995 5718 5719 
4196 4586 4996 5720 5721 
4197 4597 4997 5722 5723 
4198 4598 4998 5724 5725 
4199 4599 4999 5726 5727 
4203 4600 5ooo 5728 5729 
4201 4601 5001 5730 5731 
4202 4602 5002 5732 5733 
4203 4603 5003 5734 5735 
4204 4604 5004 5735 5737 
4205 4605 5005 5738 5739 
4206 4606 5006 5740 5741 
4207 4607 5007 5742 5743 
4,233 4608 5008 5744 5745 
4209 4609 D 5746 5747 
4210 4610 5010 5748 5749 
4211 4611 5011 5750 5751 
4212 4612 5012 5752 5753 
4213 4613 5013 5754 5755 
4214 4614 5014 5756 5757 
4215 4615 5015 5758 5759 
4216 4616 5016 5760 5761 
4217 4617 5017 5762 5763 
4218 4618 5018 5764 5765 
4219 4619 5019 5766 5767 
42.20 46x) 5020 5768 5769 
4221 4621 5021 5770 5771 

61 72 
61 73 
61  74 
61  75 
61  76 
61 77 
61  78 
61 79 
61 80 
61  81 

6572 
6573 
6574 
6575 
6576 
6577 
6578 
6579 
6580 
6581 

6972 
6973 
6974 
6975 
6976 
6977 
6978 
6979 
6980 
6981 

Povtm~ng Address 
Lower Upper 

7672 7673 
7674 7675 
7676 7677 
7678 7679 
7680 7681 
7682 7683 
7 w  7685 
7686 7687 
7688 7689 
7690 7691 

61  82 
61 83 
61 84 
61 85 
61 86 
61  87 
61 88 
61 89 
61 90 
61  91 

6582 
6583 
6534 
6585 
6586 
6587 
6588 
6589 
6590 
6591 

6982 
6983 
6984 
6985 
6986 
6987 
6988 
6989 
6990 
6991 

7692 
7694 
7696 
7698 
7700 
7702 
7704 
77% 
7708 
771 0 

7693 
7695 
7697 
7699 
770: 
7703 
7705 
7707 
7709 
771  1 

6192 6592 6992 7712 7713 
6193 6593 6993 7714 7715 
6194 6594 6994 7716 7717 
6195 6595 6995 7718 7719 
6196 6596 6996 7720 7721 
61 97 
61 98 
61 99 
6200 
6201 
6202 
6203 
6204 
6205 
6206 

6997 
6998 
6999 
7003 
7001 
7002 
7003 
7004 
7005 
7006 

7722 
7724 
7726 
7728 
7730 
7732 
7734 
7736 
7738 
7740 

- 

7723 
7725 
7727 
7729 
7731 
7733 
7735 
7737 
7739 
7741 

6207 
6208 
6209 
621 0 
621  1 
621  2 
621  3 
621  4 
621  5 
621 6 

€637 
6608 
6609 
661 0 
66? 1 
661  2 

3 
€61 4 
661  5 
661 6 

_~ 

7007 
7008 
7009 
701 0 
701 1 
701 2 
701 3 
701 4 
701  5 
701 6 

7742 
7744 
7746 
7748 
7753 
7752 
7754 
7756 
7758 
7760 

7743 
7745 
7747 
7 7 4  
7751 
7753 
7755 
7757 
7759 
7761 

6217 6617 7017 7762 7763 
6218 6618 7018 77W 7765 
6219 6619 7019 7766 7767 
6220 6620 7020 7768 7769 
6221 6621 7021 7770 7771 
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Positioning Data No.and Buffer Memory Address Conversion Table - 

Data 
N o .  

351 
352 
353 
354 
355 
356 
357 
358 
358 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
3 9 1  
392 
393 
394 
395 
396 
397 
398 
399 
403 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

( X  Axis) 
!L-u!mg popmng Dwdl P c s m m n g A d d n r  
lfwmwn T~me Lower Uppr  

4222 4622 5022 5772 5773 
4223 4623 5023 5774 5775 
4224 4624 5024 5776 5777 
4225 4625 5025 5778 5779 
4226 4626 5026 5780 5781 
4227 4627 5027 5782 5783 
4228 4628 5028 5784 5785 
4229 4629 5029 5786 5787 
4230 4630 5030 5788 5789 
4231 4631 5031 5790 5791 
4232 4632 5032 5792 5793 
4233 4633 5033 5794 5795 
4234 4634 5034 5796 5797 
4235 4635 5035 5798 5799 
4236 4636 5036 5800 5801 
L237 4637 5037 5802 5803 
4238 4638 5038 5804 5805 
4239 4639 5039 5806 5807 
4240 4640 5040 5808 5809 
4241 4641 5041 5810 5811 

4242 4642 5042 5812 581 3 
4243 4643 5043 5814 5815 
4244 4644 5044 5816 5817 
4245 4645 5045 5818 581 9 
4246 4646 5046 5820 5821 
4247 4647 5047 5822 5823 
4248 4648 5048 5824 5825 
4249 4649 5049 5826 5827 
4250 4650 5050 5828 5829 
4251 4651 5051 5830 5831 
4252 4652 5052 5832 5833 
4253 4653 5053 5834 5835 
4254 4654 5054 5836 5837 
4255 4655 5055 3338 5839 
4256 4656 5056 3340 5841 
4257 4657 5057 5842 5843 
4258 4658 5058 5844 5845 
4259 4659 3359 5846 5847 
42W 4663 WX 5848 5849 
4261 4661 X 6 1  5850 5851 
4262 4662 5062 5852 5853 
4263 4663 !353 5854 5855 
4264 4664 !3’3 5856 5857 
4265 4665 5065 5858 5859 
4266 4666 5066 5860 5861 

4267 4667 5067 5862 5863 
4268 4668 5068 5864 5365 
4269 4669 5069 5866 5867 
4270 4670 5070 5868 5869 
4271 4671 9 7 1  5870 5871 

(Y Axis) 
W q  fkma-~lg Dwell Posiriontng Address 
rtwMtion Speed Time Lower Upper 

6222 6622 7022 7772 7773 
6223 6623 7023 7774 7775 
6224 6624 7024 7776 7777 
6225 6525 7025 7778 7779 
6226 6626 7026 7780 7781 
6227 6527 7027 7782 7783 
6228 6628 7028 7784 7785 
6229 6629 7029 7786 7787 
6230 6630 7030 7788 7789 
6231 6631 7031 7790 7791 
6232 6632 7032 7792 7793 
6233 6633 7033 7794 7795 
6234 6634 7034 7796 7797 
6235 6635 7035 7798 7799 
6236 6636 7036 7803 7801 
6237 6637 7037 7802 7803 
6238 6638 7038 7804 7805 
6239 663 7039 7806 7807 
6240 6640 7040 7808 7809 
6241 6641 7041 7810 7811 
6242 6642 7042 781 2 781 3 
6203 6643 7043 781 4 781 5 
6244 6644 7044 7816 7817 
6245 6645 7045 791 E 7819 
6246 6646 7046 792C: 782’ 
6247 6547 7047 7822 7823 
6248 tXd8 7048 7824 7825 
6249 6649 7049 7826 7827 
6250 6650 7CW 7828 7829 
6251 6651 7051 7830 7831 
6252 6652 7052 7832 7833 
6253 6653 7053 7834 7835 
6254 6654 7054 7836 7837 
6255 6655 7055 7838 7839 
6256 6656 7056 7840 7841 
6257 6657 7057 7842 7843 
6258 6658 7058 7844 7845 
6259 6659 7059 7846 7847 
62W 6660 7060 7848 7849 
6261 E 6 1  7061 7850 7851 
6262 6662 7062 7852 7853 
6263 6653 7063 7854 7855 
6264 6664 7064 7856 7857 
6265 E65 7065 7858 7859 
6265 W33 7066 7860 7861 
6267 E 6 7  7067 7862 7863 
628 CEi3 7068 7864 7865 
6269 6669 7069 7866 7857 
6270 6670 7070 78M 7869 
6271 6671 7071 7870 7871 

APP-24 
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IMPORTANT 1 
The  components  on  the  printed circuit boards will be damaged  by static electricity, so 
avoid handling  them  directly. tf it is  necessary to handle them  take  the  following 
precautions. 

(1) Ground  human body and work  bench. 

(2) Do not  touch  the  conductive areas of the  printed circuit  board and its electrical parts 
with any  non-grounded  tools etc. 

Under no circumstances will  Mitsubirhi Electric be liable  or responsible  for  any  consequential  damage that may 
arise as a result of  the installation  or use of this equipment. 

All examples and diagrams shown  in this  manual are intended  only as an aid to understanding the text, not  to 
guarantee  operation. Mitsubishi Electric will accept  no responsibility  for actual  use of  the  product based on these 
illustrative examples. 

Owing  to the very  great  variety in possible  applications  of this equipment, you must  satisfy  yourself as to its 
suitability  for  your specific  application. 

I6 INAi 66101-A 
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a 

Absolute 
Acceleration 
Actuator 
Address 
AFTER mode 
Backlash 
Backlash  compensation 
Battery 
Buffer memory 
Building block type CPU 
BUSY signal 
Cable 
CLEAR 
Command  pulse  frequency 
Continuous positioning 
Control signals 
Deceleration 
Deviation  counter 
Deviation counter  pulse  value 
DOG 
Drive  unit 
Drive unit connector 
Emergency  stop 
Error  code 
Error compensation 
Error  detection 
Error  reset 
Extension  base unit 
Extension  cable 
Feed screw  lead 
FROM 
Home position 
Inching 
Inching enable 
Incremental 
Individual  point  positioning 
Installation 
Intelligent GPP 
Interpolation 
VO interface 
110 signals 
Jog  operation 
Main base unit 
Manual  control of the  AD71  pulse  chain  output 
Manual pulse  generator 
Manual pulser 
Manual  pulser inching 

3-1 5 
3-2 
2-1 
2-3 

3-1  6 
3-1  2 
3-1 1 
2 4  

3-29 
2-5 

3-48 
2-5 

3-54 
2-3 
3-3 
3-5 
3-2 
2-1 
2-3 

3-54 
2-5 
5-6 

6-41 
3-34,8-1 

3-12 
3-3 

3-43 
2-5 
2-5 
2-3 
6-7 
2-1 
3-3 

3-33 
3-1  4 
3-3 
5-  1 
2-5 
3-2 

3-53 
3-47 
3-3 
2-5 
2-1 
3-2 
3-5 

Maximum speed 
M code 
M code OFF 
M function 
Nomenclature 
Operating  data 
Parameters 
PC ready 
PGO 
Pointer 
Point up-date 
Position  detection  increment 
Positioning data 
Positioning data number 
Positioning  pattern 
Position  loop  gain 
Present  value 
Present  value  change 
Programming 
PULSER A 
PULSER B 
Pulse output  mode 
READY 
Reduction ratio 
Remote 110 station 
Sequence program 
Set  data 
SIGN 
Specifications 
START 
Start  axis 
Start  data 
Starting bias  speed 
Start positioning 
STOP 
Teaching 
Teaching unit 
TO 
Travel  per  pulse 
WITH mode 
Zero  address 
Zeroing 
Zeroing data 
Zeroing dog 
Zeroing  request 
Zero-phase 
Zero point 

3-10 
3-27, 349  

349 
3-2 
4-2 

2-2,  3-8 
3-8 

3-50 
3-54 
3-36 
3-38 
2-3 

3-22 
2-2 

3-23 
2-3 
3-3 

6-39 
6-1 

3-54 
3-54 
3-14 
3-54 
2-3 

6-46 
3-2 
3-3 

3-54 
3-1 

3-54 
3-37 
3-36 
3-1  1 
6-15 
3-54 
3-3 
2-7 
6-8 

3-10 
3-1  5 
2-1 
3-3 

3-18 
2-1 

3-48 
3-19 
2-3 
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A MlTSUBlSHl ELECTRIC  CORPORATION 
HEAD OFFICE MlTSVBtsHl DENKl ELDG MARUNOKHI  TOKYO 100 TELEX J24532 CABLE MELCO TOKYO 

NAGOYA WORKS 1 - 1 4 ,  YADA-MINAMI 5 ,  HIGASHI-KU , NAGOYA,  JAPAN 

When exported from  Japan, this manual does not  require  application to the 
Ministry of International  Trade  and  Industfy for  asrvice  transaction  permission. 1 

IB (NA) 66101-C  (8812) MEE Specifications  subject to change without notice. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


