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@® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals
introduced in this manual.

Also pay careful attention to safety and handle the module properly. These precautions apply only to
Mitsubishi equipment. Refer to the CPU module user's manual for a description of the PC system
safety precautions. ‘
These @ SAFETY PRECAUTIONS @ classify the safety precautions into two categories: "DANGER"
and "CAUTION".

] Procedures which may lead to a dangerous condition and cause death
| or serious injury if not carried out properly.

| Procedures which may lead to a dangerous condition and cause
| I A CAUTION w superficial to medium injury, or physical damage only, if not carried out
| properly.

Depending on circumstances, procedures indicated by A CAUTION may also be linked to serious
results.

In any case, it is important to follow the directions for usage.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.



[DESIGN PRECAUTIONS]

<> DANGER

¢ Install a safety circuit external to the PC that keeps the entire system safe even when there are
problems with the external power supply or the PC module. Otherwise, trouble could result
from erroneous output or erroneous operation.
(1) Outside the PC, construct mechanical damage preventing interlock circuits such as
emergency stop, protective circuits, positioning upper and lower limits switches and
interlocking forward /reverse operations.

(2) Zeroing operation is controlled by two pieces of data, zeroing direction and zeroing
speed, and deceleration starts when the actuator (zeroing dog) signal turns on.
Therefore, since incorrect setting of the zeroing direction may keep the axis running
without deceleration, configure interlock circuits for machine damage prevention, etc.
outside the PLC.

(3) Set the parameters to meet the positioning system specifications.
Also set the zeroing parameters and positioning data to within the parameter set
values.
¢ When overcurrent which exceeds the rating or caused by short-circuited load flows in the
output module for a long time, it may cause smoke or fire. To prevent this, configure an
external safety circuit, such as fuse.
e Build a circuit that turns on the external power supply when the PC main module power is
turned on. If the external power supply is turned on first, it could result in erroneous output or
erroneous operation.

¢ When there are communication problems with the data link, the communication problem station
will enter the following condition.
Build an interlock circuit into the PC program that will make sure the system operates safely by
using the communication state information. Not doing so could result in erroneous output or
erroneous operation,

(1) For the data link data, the data prior to the communication error will be heid.
(2) The MELSECNET (l1,/B,/10) remote /O station will turn all output off.

(3) The MELSECNET/MINI-S3 remote I/O station will hold the output or turn ail output off
depending on the E.C. remote setting.

Refer to the data link manuals regarding the method for setting the communication problem

station and the operation status when there are communication problem.

» When configuring a system, do not leave any siots vacant on the base. Should there be any
vacant slots, always use a blank cover (A1SG60) or dummy module (A15G62).
When the extension base A1S52B, A1S55B or A1S58B is used, attach the dustproof cover
supplied with the product to the module installed in slot 0.
If the cover is not attached, the module's internal parts may be dispersed when a short-circuit
test is performed or overcurrent/overvoltage is accidentally applied to the external l/O area.

/\ CAUTION

» Do not bunch the control wires or communication cables with the main circuit or power wires, or
install them close to each other. They should be installed 100 mm (3.94 inch) or more from
each other. Not doing so could result in noise that would cause erroneous operation.




[DESIGN PRECAUTIONS]

/\ CAUTION

¢ When controlling items like lamp load, heater or solenoid valve using an output module, large
current (approximately ten times greater than that present in normal circumstances) may flow
when the output is turned OFF—>ON. Take measures such as replacing the module with one
having sufficient rated current.

[INSTALLATION PRECAUTIONS]

<> DANGER

e Use the PC in an environment that meets the general specifications contained in this manual.
Using this PC in an environment outside the range of the general specifications could result in
electric shock, fire, erroneous operation, and damage to or deterioration of the product.

o |nstall so that the pegs on the bottom of the module fit securely into the base unit‘peg holes,
and use the specified torque to tighten the module's fixing screws. Not installing the module
correctly could resuit in erroneous operation, damage, or pieces of the product falling.

 Tightening the screws too far may cause damages to the screws and/or the module, resulting
in fallout, short circuits, or malfunction.

e Securely connect the drive unit connector and peripheral device connector to the module
connectors. Poor connections could result in erroneous input and erroneous output.

o Correctly connect the memory cassette installation connector to the memory cassette. After
installation, be sure that the connection is not loose. A poor connection could result in
erroneous operation.

¢ Do not directly touch the module's conductive parts or electronic components. Doing so could
cause erroneous operation or damage of the module.

[WIRING PRECAUTIONS]

<> DANGER

« Completely turn off the external power supply when installing or placing wiring. Not completely
turning off all power could result in electric shock or damage to the product.

o When turning on the power supply or operating the module after installation or wiring work, be
sure that the module's terminal covers are correctly attached. Not attaching the terminal cover
could result in electric shock.

/\ CAUTION

¢ Be sure to ground the FG terminals and LG terminals to the protective ground conductor. Not
doing so could result in electric shock or erroneous operation.

* Use applicable solderless terminals and tighten them with the specifiedtorque.
If any solderless spade terminal is used, it may be disconnected when the terminal
screw comes loose, resulting in failure.

~» When wiring in the PC, be sure that it is done correctly by checking the product's rated voltage
and the terminal layout. Connecting a power supply that is different from the rating or

incorrectly wiring the product could result in fire or damage.



[WIRING PRECAUTIONS]

/\ CAUTION

+ Do not connect multiple power supply modules in paraliel. Doing so could cause overheating,
fire or damage to the power supply module. If the terminal screws are too tight, it may cause
falling, short circuit or erroneous operation due to damage of the screws or module.

¢ Tighten the terminal screws with the specified torque. If the terminal screws are loose, it could
result in short circuits, fire, or erroneous operation.

¢ Tightening the terminal screws too far may cause damages to the screws and/or the modute,
resulting in fallout, short circuits, or malfunction.

» Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fires, damage, or erroneous operation.

 External connections shall be crimped or pressure welded with the specified tools, or correctly
soldered. For information regarding the crimping and pressure welding tools, see the 1/O
module's user's manual. Imperfect connections could result in short circuit, fires, or erroneous
operation.

[STARTUP AND MAINTENANCE PRECAUTIONS]

<> DANGER

* Do not touch the terminals while poWer is on. Doing so could cause shock or erroneous
operation.

s Correctly connect the battery. Also, do not charge, disassemble, heat, place in fire, short
circuit, or solder the battery. Mishandling of battery can cause overheatmg or cracks which
could result in injury and fires.

» Switch all phases of the external power supply off when cleaning the module or tightening the
terminal screws. Not doing so could result in electric shock. If the screws are too tight, it may
cause falling, short circuit or erroneous operation due to damage of the screws or modules.

¢ Tightening the screws too far may cause damages to the screws and/or the module, resulting
in fallout, short circuits, or malfunction.

e When performing test operation, set the speed limit value of the parameter to a low speed so that
the operation can be stopped immediately if a hazardous condition occurs, and then check
operation.

e Connect the battery correctly. Do not charge, disassemble, heat, throw into fire, short, or solder it.
Incorrectly handling the battery may cause injury or fire due to heat buildup, burst, ignition, etc.

/\ CAUTION

+ The online operations conducted for the CPU module being operated, connecting the
peripheral device (especially, when changing data or operation status), shall be conducted
after the manual has been carefully read and a sufficient check of safety has been conducted.
Operation mistakes could cause damage or trouble of the modulie.

¢ Do not disassemble or modify the modules. Doing so could cause trouble, erroneous
operation, injury, or fire.

¢ Switch all phases of the external power supply off before mounting or removing the module. If
you do not switch off the external power supply, it will cause failure or malfunction of the
module.




[STARTUP AND MAINTENANCE PRECAUTIONS] |

/\ CAUTION

* Do not drop or impact the battery fitted to the module.
To do so may damage the battery, causing the battery liquid to leak inside the battery.

* Before touching the module, be sure to touch grounded metal or similar object to discharge the
static electricity from the human body, etc.
Failure to do so can cause the module to fail or malfunction.

[USAGE PRECAUTIONS]

/\ CAUTION

¢ When the reference axis speed is specified for interpolation operation, note that the speed of the
other axis (axis 2) may become higher than the set speed (speed limit value).

¢ When no parameters have been set or any one parameter has an error (outside the setting range),
all parameter data are controlled as default values.

[DISPOSAL PRECAUTIONS]

/\ CAUTION

+ When disposing of this product, treat it as industrial waste.

[TRANSPORTATION PRECAUTIONS]

/\ CAUTION

* When a lithium-containing battery is to be transported, it must be handled in conformance to the
transportation restrictions.
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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.

1B {NA) 66095-A



CONTENTS

1. INTRODUCTION . . e et e e e ettt e ettt iianen 1-1~1-7
1.1  Comparison between AD72, AD71(S1)and AD7182 . ... ... . ittt 1-3
1.2 Glossary Of TeIMIS . .. oot i e ittt ettt et ettt e eeaans 1-4
2. SYSTEM CONFIGURATION ... ... . e i 2-1~25
2.1 Introductiontothe ADT7 2. .. .. .. . . e e e 21
22 Applicable Systems .. ... .. e e 2-3
2.2.1 Applicable CPUS | . ... . e e e 2-3
2.2.2 Precautions on system configuration . ........ ... .. . . . 2-4
2.3  Programming EQUIpMENt . ... ... L e 2-5
3. SPECIFICATIONS. .. i it i e e e e e e et 3-1 ~ 361
3.1 General Specifications. . .. ... i it e e e e e e 3-1
3.2 Performance Specificationsand Functions .. ......... ... . it i e 3-2
3.2.1 AD72 performance specifications . ... ... ...t it 3-2
3.2.2 Qutput voltage characteristics. . . ... ... it i e 3-3
3.2.3 FUNCHIOMS . ..o ittt it ettt e e e e e e e 34
3.3 Positioning System Operation . . .. .. ... .. .t e e e 3-6
3.3.1 Positioning system using AD72 . . .. .. ... . . ... 3-6
3.3.2 ADT7 2 iNterfaces .. ..o e e e e e e 3-8
3.3.3 AD720peration .. ... e e e e 3-9
3.4 Formatand Functionsof OperatingData .. ........... .. .. ... i iiiinnnnnn 3-1
34T Parameters. . . ... e e e e 3-11
342 Zeroingdata . ........ .ttt e e s 3-21
3.43 Positioningdata. .. ....... .. e e e e 3-27
3.5 Buffer MemoOry .. oo e e e e 3-34
3.5.1 Positioningstartdata. . ........ .0ttt ittt e i et e e 3-36
3.5.2 Errorreset (Address 201) . .. ... i i e e e e 348
3.56.3 Counter pulse clear {X axis: address 202, Y axis: address 203) . .. ............ 3-48
3.6.4 OSdata(AddressB00to 607). ... ...t i 3-49
3.56.6 Positioning data area
(X axis: address 3872 to 871, Y axis: address 5872to 7871) . . ............. 3-50
3.5.6 Parameter area
(X axis: address 7872 to 7887, Y axis: address 7892t0 7907) ... ............ 3-51
3.5.7 Zeroing data area
(X axis: address 7912 to 7918, Y axis: address 792210 7928) . .............. 3-52
3.6 {1/0SignalsToand From PC CPU . ... .. it e e e 3-53
3.7 1/O Interface with External Equipment. ... ... .. . . . it e 3-59
3.7.1 AD72electrical specifications . . ..., ...t e 3-59
3.7.2 1/0 interface electrical details .. .............. [P 3-60
3.8 Battery Specifications. . .. .. .. . e e e e e 3-61

IB (NA) 66095-B



4. HANDLING. . .. . i i e e e 4-1 ~4-11

41  Handling Instructions . . .. ... ...t i i it e et e et 4-1
4.2 NomencClature .. .. .. i i i i i it e it s et et et 4-2
43 LED INdications . ... .i ittt ittt e it et e e e 4-4
V- | T -2 4-5
4.4.1 In-position, multiplication rate and pulse value setting switches . ... ........... 4-5
442 Externaldeviceselectswitches ... .......... . ... . . ... i 4-8
443 Gainandzeroadjustments . ... ... ... ... ... e 4-9
44,4 Battery CONNECtiON .. .. .. .ttt ittt ettt et 4-11
5. LOADING AND INSTALLATION ... ... . e e e i 5-1~5-7
5.1  System Design Precautions .. ... ... ittt e e e 5-1
B2 WINING .. . e e e e 5-1
5.2.1 Wiring precautions. . .. ...t ii ittt st e et e . 5-1
5.2.2 Notesonencoder connection .. .......... ...t itinneennannnnsnns 5-2
5.2.3 External wiring COMNECLOIS . . o o v it vttt et ettt et neaes e 5-4
B.2.4 Wire CONNECHON . . oot i i i i it i e e e e e e e b-b
5.2.5 Compliance with EMC Directive and Low Voltage Directive .. ............ e 5-6
6. PROGRAMMING. . ..., .. i i it et i et e e aaaes 6-1 ~ 6-64
B.1  WIriNg Programs . ... ..ttt it ittt et e e e e e, 6-1
B.1.1  Program StrUCtUre . . . .. ittt ittt it s et ttee ettt einanas e 6-1
6.1.2 NOtesS ON Programming . .. ..o ittt ittt ettt et et ttn ittt 6-3
6.2 NotesonUseofthe GPPand TU . ... ... ... . i i it i 6-b
6.3  ACPU Programming . .. .oui ittt it e e et e e e e e e 6-6
6.3.1 Dataread and write precautions .. .. ........ ittt ittt 6-6
6.3.2 Data communication with PCprogram . ..........c..iiiiiininanncennnnnn 6-7
6.3.3 Start positioning . . ... . i e 6-15
6.3.4 JOg Operation Program ... .. ...ttt e 6-23
6.3.5 Manual pulserinching (inching) . .. ... . i i 6-26
6.3.6 Positionaddressteaching. . ... ... ... .. ...ttt e 6-30
B.3.7  ZerOiNg . ...ttt e e e e e e e e e 6-38
6.3.8 Presentvaluechange .. ... ... ... . . ittt e e e 6-40
B.3.9  PoOSHIONING StOP. . oottt ittt it e e e e e e 6-42
6.3.10 Counter pulse clear program . .. ... ... ittt i i et 6-47
6.4 ACPU Remote I/O Station Programming . .. .. ...... oottt ir it 6-49
6.4.T NoOtes on Programming . .. .. ..ottt it et ettt e e 6-49
6.4.2 Readingand writingdata. . .. ........ .. it e e 6-51
6.4.3 Program example. . .. .. .. e e e 6-b4
6.5 K2ACPU Programming . .. .. .. ... ...t e 6-58
6.5.1 BasiCPrograms . .. .. .. ...t e 6-58
7. CHECK LIST S . . i ittt ettt st e e et e e et 7-1~7-3
7.1 General Check List .. .. .ttt i e e e 7-1
7.2  Testsand AdjJUStmMENtS . .. ..ottt i i e e 7-2
7.2.1 Sequence CheCK. . ... ... i i i e e e e 7-2
7.2.2 Checking positioning operation. . ... .. ...ttt e i e 7-3

1B {NA} 66095-B



8. TROUBLESHOOTING . ... ... ... . ittt ie i 8-1~8-17

8.1 ErrorsDetected by AD7 2 . . ... . it e e 8-1
8.1.1 Datarange BrTOrS. . .. ittt ittt e e e e e 8-2
8.1.2 HOLD LED . it et e e e e e e e e 8-5
8.1.3 Buffer memory Write errors. . . . ..ot ittt ettt i 8-
8.1.4 AD72startand Operation BITOrS . . .o i ittt ittt ettt ettt et ncne 8-6
8.1.56 AD72 BUSY (positioning) stOp €rrors. . .. ... it i eeeiieenneaana... 8-7
8.2 Troubleshooting .. ... .. . e e 8-8
8.2.1 Generaltroubleshooting .. ....... ... i, 8-8
8.2.2 Motor Keeps tUIMING . . ... ittt it ittt et sttt e e et 8-9
8.2.3 Drive inoperative. . ... ..ottt it i e e e, 8-10
8.2.4 Incorrect poSitiONing. . ... ...ttt e, 8-12
8.2, 8 SPEBA WIONG . .ttt it i it et e e et e 8-13
8.2.6 Corrupted positioningdata . . ......... ...ttt 8-14
8.27 Unrequested stOp ... .. ittt et e e, 8-15
8.2.8  Zeroing fault. .. ..ottt e ...8-16
9, MAINTENANCE . ... ... i i e e e e i 9-1 ~94
0.1 UNit S Orage . .. .ottt et e e e a e 9-1
0.2 Battery Change . ... ... it i ettt et et e 9-2
9.2.1 Batterychange frequency . .. ... ... .. i e 9-2
9.2.2 Changingthe battery. .. ... ... ... ittt ittt aaann 9-4
APPENDICES . .. .. . e APP-1 ~ APP-30
APPENDIX T  Format Sheets. . . ... ..ttt ettt taae e APP-1
APPENDIX 2  System Design Considerations. . . ... ...t ineennnanenn. APP-6
APPENDIX 3 Positioning Data Number and Buffer Memory Address Conversion Table. . | APP-8
APPENDIX 4 Examples of Connection with Servo Amplifiers ...................... APP-16
APPENDIX 4.1 Connection with Mitsubishi MELSERVO-S0
(Feedback pulse input: Differential output type) « - - -« oo e vy APP-16
APPENDIX 4.2 Connection with Mitsubishi MELSERVO-S0
(Feedback pulse input: Open collector output type) - - -+ v v e e v v v, APP-17
APPENDIX 4.3 Connection with Mitsubishi MELSERVO-A .................. APP-18
APPENDIX 4.4 Connection with Mitsubishi MELSERVO-SA .................. APP-19
APPENDIX 4.5 Connection with Mitsubishi MELSERVO-SC - . - -« o v v vt APP-21
APPENDIX 4.6 Connection with Toei Electric's servo amplifier . ............... APP-22
APPENDIX 4.7 Connection with Yaskawa's servo amplifie. - - -+« -« « oo vevuvas APP-23
APPENDIX 5 Timings of Signals from AD72(S1) ..... .. it APP-24
APPENDIX 5.1 Output signaltimings ... .....coin i APP-24
APPENDIX 5.2 Startdelaytime ... ..o APP-25
APPENDIX 5.3 AD72processingtime ... cevvnrnnnenrnniiiinnaens, APP-27
APPENDIX B  Dimensions .. . ...ttt ittt ittt et et e et e e eaan e, APP-26
APPENDIX 7 Precautions for Transportation . .............c.ooiiiiiniinnnenn... APP-30
APPENDIX 7.1 Restrictedmodel . ........ ... ... i APP-30
APPENDIX 7.2 Handling for transportation ........... .. . i, APP-30

18 (NA) 86085-A



About Manuals

The following manuals are also related to this product.

| Related Manuals |

Manual No.

Manual Name (Model Name Code)

Teaching unit for positioning module type AD71TU Operating Manual
This manual explains the system configuration, performance specifications, handling, functions, |B-66067
parameter/zeroing data/positioning data write/read operation, monitor operation, test operation, etc. (13J706)
(Packed with the AD71TU teaching unit)

Positioning module type AD71(SW0-AD71PE) Operating Manual
This manual explains the system configuration, functions, system startup procedure, function operation 1B-66099
procedures, and error messages of SW0-AD71PE. (13J707)
(Packed with SW0-AD71PE)

Positioning module type AD71(SWOIX-AD71PE) Operating Manual
This manual explains the system configuration, functions, system startup procedure, function operation 1B-66508
procedures, and error messages of SWOIX-AD71PE. (13JE79)
(Packed with SWOIX-AD71PE)

Compliance with EMC Directive and Low Voltage Directive

When incorporating a Mitsubishi PLC that is compliant with the EMC and low voltage directives
into any other product and ensuring compliance with these directives, refer to Chapter 3 "EMC and

Low Voltage Directives" of the User s Manual (Hardware) for the PLC CPU included with the CPU
module or base unit.

The CE logo is printed on the rating plate on the main body of the PLC that conforms to the EMC Directive
and Low Voltage Directive.

Refer to Section 5.2.5 to conform this product to the EMC Directive and Low Voltage Directive.




1. INTRODUCTION MELSEC-A

1. INTRODUCTION

The AD72 is a positioning control module for use with the MELSEC-A
series of programmable controllers. This manual gives specifications,
handling and programming, information for the AD72.

® The AD72 controls the positioning of a servo motor by
specifying positioning distance and motor speed.
As illustrated below, the AD72 includes a built-in deviation
counter and D/A converter to convert pulses into an analog
voltage for the servo amplifier speed signal.

PC Positioning unit
(ACPU) AD72 Drive unit Servo motor
_ — ~ —
[ Incoming Counter —l Analog j
) pulse pluse \ voltage Speed
L ommand l
g c I UUUL | peviation | VUL /A | XA |OMTENY servo
> amplifier
§ s Setting counter converter | ? * p |
g data . N
(‘l”) E. | 1
Interface !
I — , !
i 1 J 1
Data transfer _ :
Parameter _ — = Feedback puise !
Positioning and annn PLG .
Zeroing data Feedback pulse
wTuuL
POINT |
GPP - ;
TU Depending on the servo motor used, a feedback pulse train
from the pulse generator (PLG) is output either via the

drive unit (*1) or directly to the AD72 (*2).
To confirm which of *1 and *2 to use, refer to the manual of
the used servo motor/drive unit.

In this positioning control system, an analog voltage input type servo
amplifier may be connected directly to the AD72.

This user's manual explains the A6GGPP/A6PHP and AD71TU as the
peripheral devices of the AD72.
When using a DOS/V personal computer as a peripheral device of the
AD72, read as described below.

ABGPP — DOS/V personal computer

SWOGP-AD71P — SWOIX-AD71PE

POINT l

The SWO-AD71P, SWOIX-AD71PE system disk and
AD71TU teaching unit may be used with both the AD71
and AD72.

1-1
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1. INTRODUCTION /MELSECA

Packing list:

Description Quantity

AD72 positioning unit 1

9-pin connector for external wiring {pin type)

9-pin connector for external wiring (socket type)

NI N[N

15-pin connector for external wiring (pin type)

POINT I

(1) In this manual, AD72 1/O numbers assigned from the PC
CPU assume that the AD72 is loaded in slot 0 and 1 of
the main base.

(2) The AGGPP will be referred to as ““GPP’’ and the AD71TU
as “TU”.

1-2
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1. INTRODUCTION

MELSEC-A

1.1 Comparison between AD72, AD71(S1) and AD71S2

In-position function

{range specified as between
0 and +2047 counts)

Multiplication rate setting

4,2, 1or1/2time

Pulse value setting

Maximum puise value
switched between
2047, 4095, 8191
and 16383 pulses

item AD72 AD71(S1) I AD7182
Output to servo amplifier Analog voltage Pulse chain
Positioning control Yes Yes
Speed control No No I Yes
Yes

Change depending on the used servo ampilifier.
(Servo amplifier side functions)

Inching using a manual pulser Yes Yes J No
Jog operation Yes Yes
. i bined with the AD76 steppin
Use of stepping motor No ﬁ\(/)at\(l)lftélreivvej/r:;riltcom inedwi pping
Acceleration/deceleration time 64 to 4999msec 64 to 4999msec 64 to 5000msec
Deceleration time setting
for emergency stop No No Yes
Phripheral ABGPP (SW0-AD71PE) or TU
Number of 1/O points 48 32 32
Internal current consumption {A} 0.9 1.5 1.5
Size (mm) 250(H) x 75.5(W) x 121(D} | 250(H) x 37.5(W) x 121(D) | 250(H) x 37.5(W} x 121(D)
Weight (kg) 1.5

0.63 0.63
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1. INTRODUCTION /MELSEC -,4

1.2 Glossary of Terms

(1) i Absolute mode]

In absolute mode positioning, each position has its own address
and is reached with reference to a zero point address.

Absolute address: 70 Absolute address: 150

M P +
o— ¥ t

Zero point A B

To move from A to B, define only the address of B.

(2) [ Incremental mode |

In incremental mode positioning, positions are reached with
reference to the previous position. '

Address: 70 Address: 150

> — 1

Zero point A B
Travel: +80

To move from A to B, define movement in a direction for a specified distance.

(3) l In-position signal]

Switches on when the deviation counter pulse value is within the
specified range from the target position. The range may be
specified from 0 to +2047.

| \\ Dwell /' '\ Dwelt
) ' time , '\ time
Positioning \ — ) T
complete ON X : oo ' r
signal (X12)  QFF |— . ] E : I
i ' y b
1 ' ]

1
i
In-range ON T
signal {X20) OFF j m
)
]

A ‘A

ked
>

'
}
!
}

A = range defined as ‘‘in-range’’
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1. INTRODUCTION /MELSEC -A

(4)

M codes are code numbers (1 to 255) assigned by the user to
control auxiliary functions at defined points in the positioning
cycle. These are used by the PC CPU to coordinate the operation
of external equipment and processes. (See Section 3.5.1 (16).)

(5) LDirection settirm

Selects the motor direction for increasing positioning addresses
{(i.e. defines the motor direction for +ve —ve analog voltages).

o

This is the low speed used to approach the home position. (See
Section 3.2.2.)

(7) [Excessive errcﬂ

The deviation counter pulse value has exceeded the allowed
range. This range may be changed as follows by the pulse value
switch (See Section 4.4.1)

1) 0 to 2047
2) 0to 4095
3) 0to 8191
4) 0to 16383

(8) LManual pulser inching

The drive for the given axis is advanced by a pre-defined number
of pulses when a manual pulse train is received from a manual
puliser hard wired to the AD72.

(9) [Jog operation

The drive for the given axis is operated for as long as the jog
input is on.

(10) wpper and lower stroke limits ]

Define the limit values of machine travel.
The upper and lower limits are set independently.

1-5

1B (NA) 66095-8
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(11) |Deviation counter pulses |

Integrated in the deviation counter, i.e. the difference between
the internally generated control pulses and the feedback pulses
from the encoder.

During operation, the deviation counter value is proportional to
the incoming pulse frequency. When positioning is complete, the
deviation counter value is zero.

€ = Deviation counter value
f = Incoming pulse frequency

Time

The output voltage from the AD72 is proportional to the devia-
tion counter value. :

Gain value
{3 to 10V)

0 +—
Deviation counter value
{2047, 4095, 8191, 16383}

(12) | Multiplication rate |

Multiplies the feedback pulse frequency from the encoder by 4,
2, 1 or 0.5. (See Section 4.4.1 (2).)

(13

This is the period of time starting from when the motor stops
until the next positioning operation is started.

O Zeroing dwell time ... ... Starting from when the actuator is
turned on to when positioning is
complete. (Valid for stop and
dwell timer time-out only)

O Positioning dwell time. . . .Starting from when the required
position is reached to when
positioning is complete. Comple-
tion of one positioning cycle en-
ables the next.

1-6
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(14) | Backlash compensation |

Compensates for any positioning error caused by machine back-
jash. (See Section 3.5.1 (6).)

(15) [ Feedback pulsel

Pulse chain proportional to the angular increments of the motor
generated by an encoder and fed to the AD72.

(16) | Deviation counter |

An up/down counter that counts a difference between the number of
command pulses and number of feedback pulses, which is added up
in the deviation counter as pulses. When positioning is completed,
pulses in the deviation counter are "0".

1-7
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2. SYSTEM CONFIGURATION /MELSEC -A

2. SYSTEM CONFIGURATION

2.1 AD72 Overall Configuration

Positioning module
(AD72)

[
)

Battery
(A6BAT)

IJ

Drive unit

Servo motor
etc.

The respective drive unit
manuals give details. |

Fig. 2.1 Overall Configuration
2-1
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\/7

gD

\

AC[][ ]R4

I

(Ussa0000
(J8e0
(000000

LUD_U_

AD71TU

ABGPPE

SWOGPEE-AD71P

A6PHPE
10
RS-422 RS-232C/RS-422 RS-232C -
L] cable E> converter <:] cable [>

IBM-PC/AT-compatible =~ SWOIX-AD71PE
personal computer

POINT

For the applicable printer, CRT, etc. for each peripheral device, refer
to the GPP Function Software Package Operating Manual for the mod-
ule.
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2.2 Applicable Systems

This section indicates the applicable CPUs and gives cautions on configuring

a system.

2.2.1 Applicable CPUs

Listed below are the CPUs with which each type of positioning module is

compatible.

(1) AD72

The AD72 type positioning module is compatible with the following

CPUs (including those equipped with a link function).

« AOJ2(H)CPU « ASMCPU
+ A1CPU « A3HCPU
« A2CPU(S1) + A2ACPU(S1)
+ A3CPU « A3ACPU
« AINCPU « A2UCPU(S1)
+ A2NCPU(S1) « A3UCPU
+ ABNCPU + A4UCPU

* Q2ACPU
« Q3ACPU

¢ Q4ACPU

« A73CPU(S3)
« A373CPU

+ A81CPU

+ A1S(H)CPU
 A1SJ(H)CPU

* A2S(H)CPU

+ A2ASCPU(S1)

« A2USHCPU(S1)

+ A52GCPU(T21B)
* Q2AS(H)CPU

2-3
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2.2.2 Precautions on system configuration

The positioning module can be loaded in any slot of the main base unit or
an extension base unit. However, note the following points.

(1) Since the positioning module has a large 5 VDC consumption, do not use
it with any extension base unit (A5[ 1B, A1S5[ ]B) that does not have a
power supply module if it can be avoided.

If it cannot be avoided, consider the power supply capacity, voltage drop,
and other factors, when loading the moduie in such an extension base
unit. ’

(2) The module can be mounted in any master, local or remote /O station in
a data link system.

(3) To load the positioning module in a CPU or base unit, follow the instruc-
tions in the CPU User’s Manual.

POINT f

(1) The A0J2P25/R25 (remote /O station) cannot be used with any
positioning module installed on it.

(2) The positioning module cannot be loaded in the main base unit of
the A73CPU/A373CPU.

The positioning module cannot start operation simultaneously with
a PCPU control axis of an A73CPU/A373CPU, or interpolate with it.

(3) The positioning module cannot be loaded in the last slot of the 7th
extension stage of an A3CPU.

2-4
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23 Programming Equipment

The following table indicates the equipment available for programming the

AD71.
Unit Division Type Remarks
Software SWOGP-AD71P | Software package for A6GPPE/A6PHPE
package SWOIX-AD71PE | Software package for IBM-PC/AT-compatible personal computer
« Consists of the following:
Type Remarks
e Programming unit with CRT
A6GPPE e Equipped with ROM writer, FDD and printer
intelligent GPP | A6GPPE-SET interface functions.
SWI JGP-GPPA | A series system disk
SW[ ]GP-GPPK | K series system disk
SWO-GPPU User disk (3.5 inch, formatted)
AC30R4 Cable for connecting A1SD71 and A6GPPE.
» Consists of the following:
Type Remarks
¢ Programming unit with plasma display
ABPHPE » Equipped with tF;DfD, p?nter interface and
Plasma hand memory cassette functions.
programmer ! |AePHPESET SW[ |GP-GPPA | A series system disk
SW[ JGP-GPPK | K series system disk
SWO0-GPPU User disk (3.5 inch, formatted)
AC30R4 gi?l(eg'fg; ?gnlzﬁc;ttiﬁg A1SD71 and A6PHPE.
User disk SWO-GPPU Floppy disk for storing user programs (3.5 inch, formatted)
RS-422 cable AC30R4 Cable for connecting CPU and A6GPPE. 3 m (9.84 ft) length.
AC300R4 Cable for connecting CPU and A6GPPE. 30 m (98.4 ft) length.
Composite AC10MD Cable for connecting GPP screen monitor display. 1 m (3.28 ft)
video cable length.
Cleaning disk SWO-FDC Floppy disk for cleaning floppy disk drive.
Printer A7NPR-31 For print out of program ladder diagrams and lists.
Cable for connecting A6GPPE and printer K6PR-K, A7NPR-S1,
RS-232C cable | AC30R2 general-purpose printer with RS-232C interface). 3 m (9.84 ft)
length.
Printer paper K6PR-Y Paper for K6PR-K printer. 9 inch. Available in units of 2000 pcs.
KEPR ink K6PR-R Replacement ink ribbon for K6PR and K6PR-K.
Teaching unit AD71TU AD71(S1)/AD72/A1SD71 teach box.

Manual
pulse
generator

(OSM-01-2(C))

(Manufactured by Nemicon)

* Prepare beforehand.

» The generator requires a 12 VDC external power supply.
» Refer to the outline drawing shown in APPENDIX 4 (3).

2-5
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3. SPECIFICATIONS

3.1 General Specifications

temperature

Item Specifications
Operating ambient o
temperature 0te55°C
Storage ambient —20t0 75°C

Operating ambient

10 to 90%RH, non-condensing

humidity
Storage ambient 10 to 90%RH ondensi

humidity o) 4R H, non-condensing

Frequency |Acceleration|Amplitude Sweep Count
. . Conforms
Vlt?ratlon 0 10 to 55Hz _ 0.075_mm ]
resistance {0.003inch) 10 times
JISC0911 (1 Jminute)

55 to 150Hz 19 _ octave/minute

Shock resistance

Conforms to JIS C 0912 (10g x 3 times in 3 directions)

Noise durability

By noise simulator of 1500Vpp noise voltage,
1us noise width and 25 to 60Hz noise frequency

Dielectric
withstand voltage

500V AC for 1 minute across DC external terminals and ground

insutation 5MQ or larger by 500V DC insulation resistance tester across
resistance AC external terminals and ground

Operating Free of corrosive gases. Dust should be minimal
ambience 9 : :

Cooling method

Self-cooling

REMARKS

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 10Hz to 20Hz, from
20Hz to 40Hz, from 40Hz to 20Hz, and 20Hz to 10Hz are referred to as one

octave.

3-1
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3.2 Performance Specifications and Functions

3.2.1 AD72 performance specifications

Item Performances and Specifications
Number of /O points 48 points (the first 16 points are not used) *
Number of control! axes 2 (simultaneous or independent)
Interpolation Linear interpofation {for 2 axes)
Positioriing Capacity 400 points per axis
data Setting method Input from ABGPP or sequence program

15 minutes without battery (25°C)

Lithium battery guarantees power failure backup for a
total of 300 days.

Battery guaranteed for five years.

RAM memory backup

Method Absolute and/or incremental method.

1 to 16,252,928 (PULSE]}
Max, 162 (m)
{command unit: 0.1 to 10um/PLS)
Positioning units Max. 16200 (inch)
{command unit: 1 x 107° to 0.001 inch/PLS)
Max. 16200 (degree)
{command unit: 1 x 107 to 0.001 degree/PLS)

10 to 200000 (PLS/sec) (command unit: 10 PLS/sec)
10 to 120000 {mm/min} {command unit: 10 mm/min)
Positioning speed 1to 12000 (inch/min)} {command unit: 1 inch/min)
1to 12000 (degree/min)

{command unit: 1 degree/min)}

Posi-
tioning

Acceleration

and deceleration Automatic trapezoidal acceleration and deceleration

Acceleration and

deceleration times 64 to 4999 (msec)

0 to 65535 x position command unit

Backlash compensation (0 to 255 pulses if unit is PULSE)

The AD72 may be “‘calibrated’ to allow for mechani-

Error compensation
cal errors.

Analog signal 0 to +10Vmax

Positioning speed output {(Vmax adjustable between 3 and 10V).

Pulse frequency . .50 KPPS

Encoder type . . .Open collector, TTL, differential
Positioning feedback output.
pulse input Multiplication . . .The multiplication factor for the
feedback pulse inputs may be set to
4,2,1,0r1/2.

With zero address change function.

Zeroing Zeroing direction and speed depend on setting.
Jog operation function Jog operation by jog start signal input.
Inching function Operation using manual pulse generator.
M function M code output
Internal current comsumption (From base unit) 5V DC, 0.9A

{Applied to terminal block. Supplies D to A
External supply converters and encoder)
4,75 to 5.25V, 1.0A + encoder current consumption

Size mm {inch) 250 (9.84) (H) x 75.5 (2.97) (W)} x 121 (4.76) (D)

Weight kg (Ib) 1.5 (3.3)

Table 3.2 Performance Specifications

*

The /O assignment of two slots is as follows. (Refer to Section 6.1.2 for details.)
First half slot ........ Empty slot, 16 points
Second half slot ... Special function module, 32 points

3-2
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3.2.2 Output voltage characteristics

The output voltage from the AD72 is controlled as shown below by

the deviation counter pulse value.

Pulse value +———

—-4095

Gain value {+3 to +10V}

Output voltage 1

—2047

12 bits

11 bits 13 bits

14 bits

1 1

1
H 1
1 I
1 |
i 1
1

|
t |
1 {
! |
H i

i
1 [}
i 1
1 1

0

T
Il
1
1
1
1
1

12 bits

11 bits

o 2047 4095 8191

~— Pulse value

16383

POINTI

The gain is factory-set to output
voltage:10V and the puise value
to 14 bits.

l Qutput voltage

Gain value (—3 to —10V)

The maximum output voltage can be adjusted within the range +3 to
10V by the variable resistor on the AD72 front. (See Section 4.4.3.)
The corresponding maximum pulse count is set by DIP switches.

{See Section 4.4.1.)

The maximum pulse count is specified in terms of bits as indicated
below. The maximum voltage is output for the maximum pulse

count,
1 bits........ 0 to 2047 pulses
12bits........ 0 to 4095 pulses
13bits........ 0 to 8191 pulses
14 bits........ 0 to 16383 pulses

If the count value exceeds the specified maximum:

The output voltage changes to QV.

The pulse value is reset to 0.

The “servo on’’ signal is switched off.

The EEX LED is lit.

The 1/0O signals X22, X23 of the AD72 turn ON.*1

This error must be reset by switching the PC ready signal (Y2D) off

then on,

POINT

*1: The AD72 that can detect an error excessive error using
X22, X23 is the one whose version on the module front is
MF or later, or whose date of manufacture in the DATE
section of the rating plate is October, 1988 or later. Any
other AD72 cannot detect an error excessive error using
X22, X23.

PROGRAMMASLE CONTROLLER
Version __ L

DATE 810
Aumsoment cUICTAI CONPame
S0vs00158m0y

Date of manufacture October, 1988
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3.2.3 Functions

The AD72 can drive two axes independently or with linear inter-

polation, either:

Y

( Using GPP or TU .....

Connect the GPP or TU to the AD72 and
operate it to execute positioning. This
method is used to check a program or
perform test operation.

From sequence program ... Execute positioning from the PLC CPU

sequence program.

For use of the GPP, refer to the SW0-AD71P and SWOIX-AD71PE
Operating Manual. For use of the TU, refer to the AD71TU Operating

Manual.

Positioning control functions are shown below.

Function

Sequence Program or GPP

Two-axis interpolation
operation

Two-axis independent
operation

Error detection

An error code is provided by the AD72 if a data setting or
positioning control error occurs. )
(For details of the error codes, refer to Chapter 8.}

Pulse clear

Available for a sequence program only.
Pulses in the AD72 deviation counter can be forcibly cleared to "0".
As the AD72 controls the output voltage according to the pulse
value in the deviation counter, the servo motor will start
immediately after power-on if there are pulses in the deviation
counter.

This function clears the pulses in the deviation counter to prevent
the servo motor from starting at power recovery when the servo
motor was powered off due to an emergency stop or similar cause
during positioning.

The AD72 that can clear pulses is the one whose version in the
DATE section of the rating plate is "LE" or later as shown on the
right.

Any other AD72 cannot clear pulses.

ANITSUBISNI ELECTRIC. COR
nm:vE\

Date of manufacture January, 1988]  yersion

Set data read and write

AD72 set data (parameters, zeroing data, positioning
data) can be read and written.

Present value
and speed read

Present value data and speed data can be read from the
AD72.

{Present value can be read and monitored during posi-
tioning.)

Teaching
{positioning data write)

After manual positioning, present value can be written as
position data.

Inching operation

The drive for the given axis
is advanced by a pre-
defined number of pulses
when a manual signal is
given.

Unavailable

Jog operation

The drive for the given axis
is operated for as long as
the jog input is on.

Unavailable

Zeroing

Returns the drive to a
defined start position and
refers the zero address to
that position.

Unavailable

Table 3.3 Positioning Control Functions (Continue)

3.4
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Sequence Program or GPP

Function Two-axis independent Two-axis interpolation

operation operation

Moves from the current | Moves from the current

Individual point position to the set position | position to the set position

positioning at set speed. at interpolated speed.
Continuous Moves consecutively to a | As for two-axis indepen-
Posi- on‘tibnin series of positions after re- | dent operation but with
tioning post 9 ceiving a single start signal. | interpolation.
Continuous Moves consecutively to a
positioning with series of positions at dif- .
speed change ferent speeds after receiv- Unavailable
(Pattern change) ing a single start signal.
Table 3.3 Positioning Control Functions
Note 1: Error compensation and backlash compensation functions are valid

for all the functions shown in Table 3.3.

: An indexed code may be used as a digital signal for the control of

associated processes during positioning. This is known as an “M”
code.

: The AD72 present value can be re-written before positioning is started

using the sequence program or GPP.

: Positioning may be executed continuously for up to 20 points by

writing positioning start data to the buffer memory (X axis: O to
39, Y axis: 300 to 339).

3-5
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3.3 Positioning System Operation

3.3.1 Positioning system using AD72

PC internally generated Positioning unit
(ACPU) command pulses \ AD72 Drive unit Servo motor
l Counter j Analog 1
X pluse | voltage | Speed !
L d .
2 e l vt _ | Deviation wnan D/A [ % comman Servo l
— lifi
§ s Setting counter converter | amplifier ‘
T8 data i !
#a " !
: Interface !
i
1
| i
1
Data transfer [ l - J )
Parameter - - Feedback pulse ! :
Positioning and *q annn 1 )
Zeroing data Feedback pulse
uuL *2
GPP )
TU 3
Servo motor speed
POINT l
Dependin% on servo motors
> ) used, the feedback pulse chain
2 Pulses in from the puise generator
2 the counter Puise (PLG) may be output via the
® distribution drive unit (*1) or directly to

the AD72 (*2).

Time T

Fig. 3.1 Positioning System Operation Block Diagram

The output of the AD72 is an analog voltage.

When a pulse train is output, pulses are added up in the deviation
counter, and the pulse value is converted into a DC analog voltage by
the D/A converter for use as a speed command.

This causes the motor to start running and the pulse generator (PLG) to
generate feedback pulses in proportion to the speed, decrementing the
deviation counter.

The deviation counter retains a predetermined amount of pulses to keep
the motor running.

When the AD72 stops outputting command pulses, the deviation counter
is decremented to reduce the speed, and the motor stops when pulses
decrease to zero.

In other words, the motor speed is proportional to the command pulse
frequency, and the rotary angle of the motor is proportional to the
number of output command pluses.

Therefore, when the feed value per pulse has been specified in advance,
the analog voltage proportional to the number of pulses in a pulse train is
output to feed the system to the set position. The pulse frequency is the
motor speed (feed rate).

3-6
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General design of positioning system

Work

NS

Feed screw
Pulse generator (PLG)

L))

Servo motor P
PO

A : Position detection increment (mm/p)
Vs : Command pulse frequency (p/s)

n : Number of pulse generator slits (slits/Rev.)
L : Feed screw lead (mm/rev)

R : Reduction ratio

V : Work speed (mm/s)

N : Motor speed (rpm)

K : Position loop gain (sec™)

€ : Deviation counter puise value

PO : Zero point {pulse)

P : Address (pulse)

(1) Position detection increment

L
A—Rxn(mm/p)

(2) Command pulse frequency
v
Vs=+ (p/s)
{3) Deviation counter pulse amount
€ =% (pulse)

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.

Therefore, by setting the travel per pulse, acceleration/deceleration time,
positioning speed, positioning address and other data that meet the
positioning command unit, pulses are calculated in the AD72 and an
analog voltage is output to execute positioning to reach the target
positioning address.

3-7
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3.3.2 AD72 interfaces

3. SPECIFICATIONS

Fi

g. 3.2 indicates the signal communications between the AD72 and

external devices.

© Communication between PC CPU and AD72
Control signals and data communications via base unit, they
consist of:
Control signals. . . .1/0 signals given in Section 3.6 (page 3-50).
Data ........... Written to and read from the buffer memory
by the PC CPU.
O Communication between GPP (or TU) and AD72
Data write, AD72 test, AD72 monitor, etc. via the AD72’s
RS422 connector.
0 Communications between drive unit and AD72
Control signal communications and speed command (analog
voltage) output from the AD72. (For the |/O interface, refer
to Section 3.7 (page 3-b6.)
r AD72 PG
Y2D| PCready
x11| AD72 ready Power +5V/
Zero point signal
: A phase pulse
Y27,Y29 Forward. jog start B phase pulse
Y28, Y2A Reverse jog start Stop signal
T External
' £ Near-point dog control
X16, X17| Zeroing request External signal
Y23, Y24| Zeroing start interface
X1cC, X1D | Zeroing compiete _’J\> Manual pulser A phase Manual
Y20 Manual puiser B phase pulser
y21: Y22| Positioning start 1
x12, X13| Positioning complete Servo ready
[ Servo off
i [Interface i g
X14, X151 Busy [ with PC cPU Analog signal —{ Drive unit
X18, X19} Positioning commenced D/A
Y25, Y26| Stop converter
i
X1, X1F| M code ON Parameter write/read
Y28, Y2Cc| M code OFF | |zeroing data write/read
AD72 : © Positioning data write/read
X10| watch dog timer error 3._3 hi
X1A]| Battery error ;'CB Zeroing operation GPP TU
x1g| Error detection % Jog operation
In-position ’ 5 [ [ Positioning operatio
X20, X21 . P - Buffer g sitioning operation
rror gxcesstve error b memory g- Il
X22, X23 |«-d8tection o Operation monitor
Data write/read
LI U —

Fig. 3.2 AD72 Function Block Diagram
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3.3.3 AD72 operation

Fig. 3.2 PC initiated positioning procedure

C START )

AD72 buffer memory all clear ~  [eececeva- Clear the AD72 buffer memory using the GPP.
Set parameters 0 Jeee-ce-a- Section 3.4.1 (page 3-9).
‘ Although data may be set by the
. sequence program, it is recommended
Set home positiondata ~ J--=-==---- Section 3.4.2 {page 3-19). to set the data {especially parameters
and zeroing data) using the GPP or
! AD71TU. ,
Set positioningdata == Je-eece--- Section 3.4.3 (page 3-25).

Zeroing required?

Start zeroing {Y23, Y24) ON

¥

No

Zeroing complete?

Yes

Y

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

v

Start positioning (Y20, Y21, Y22)
ON

Note 1: For home position and positioning start conditions, refer to Chapter 6.
-Note 2: Data related to the control signals (positioning functions) from the PLC
CPU are as given in Table 3.4.
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Function Inching Jog

Operation | Operation Zeroing |Positioning

Data

Unit setting

Travel per pulse

Speed limit value

Jog speed limit value

o|jo|JO0{0O|O

Starting bias speed

Backlash compensation e}

O
o

Upper stroke limit

Lower stroke limit

Parameter Error compensation (@] (o]

Travel per manual
pulse during inching

Acceleration and deceleration
times

Positioning complete signal
output time

(0]

Pulse output mode e} @] o]

Rotation direction setting o

Positioning method

M code ON/OFF timing

oOjoflo|0O O

Zeroing direction (0] (@)

Zeroing method

Zeroing address o (¢]

Zeroing )
data Zeroing speed

Zeroing creep speed

Zeroing dwell time

0|00 |0 |00 |O

Torque limit

Positioning information

Positioning Positioning speed

data

Positioning address

Dwell time

Start data area

o|Oo|O|O|O|O

Speed change data o* o*

Other
Jog speed

Inching operation enable O

Table 3.4 Relation between Data and Positioning Functions

*

Indicates functions used to change the speed when the AD72 is busy.
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3.4 Format and Functions of Operating Data

The following three blocks of data are required for positioning using
the AD72. This data is written to the buffer memory which will be
explained in Section 3.5 (page 3-32).

O Parameters
O Zeroing data
O Positioning data

Operating data is written using:

1) GPPorTU........... For details, refer to the SWO-AD71E
and SWOIX-AD71PE 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).

POINT I

(1) Data clear
Before writing the operating data, the memory must be
cleared from the peripheral device.

(2) Operating data for use of only one axis

If only one axis (X or Y axis) is used, parameters and
zeroing data must be written to the unused axis. Other-
wise zeroing will result in error and switch on the X1B
(error detection) signal. ‘

{Data written must be within the range given in the User’s
Manual. Parameters may be default values.)

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 AD72.

Initial parameter values

If parameters are not set or an error is found (for example parameter
is outside the allowed setting range), all data defauits 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 GPP to the AD72;

3) “PC ready signal’’ from the PC CPU to the AD72 switches from
“off” to “on’’; or

4) (1) zeroing, (2) positioning, (3) jog operation, or (4) inching has
been selected in GPP test mode.

Error code and error detection signal are not given for the ““power on”’
parameter check.
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3. SPECIFICATIONS

MELSEC-

mm Inch degree PULSE(PLS)
Default Vaiue
No. | Item Setting range | Unit | Sefting range | Unit | Setting range| Unit | Setting range |  Unit Unit
1 Units 0 — 1 — 2 —_— 3 — 3 —
X107 X105 x10° A S S _
2 | Travel per pulsg 110100 | g | 110100 | © PLS 110100 degree/PLS
- X 10! X1 X1 X 10! X 10!
3 | Speed limit value | 1to12000 mm/min 1to 12000 inch/min 11012000 degree/min 11020000 PLS/sec 20000 PLS/sec
- x 10! X1 X1 x 10? x10?
4 | Jog speed limit value | 1to 12000 mm/min 1t0 12000 inch/min 11012000 degree/min 11020000 PLS/sec 2000 PLS/sec
. ) o x 101
5 | Starting bias speed Set to "0 0 PLS/sec
. x 107! x 1078 x107%
6 | Backlash compensation | 0t0 65535 “m 01065535 | [ 01065535 degree 0t0255 PLS 0 PLS
7 | Upper stroke limit { Oto 162000 mm 0to 16200 inch | 0t016200 | degree | 0t016252928 PLS 16252928 PLS
8 | Lower stroke limit [ 0t0162000] mm |{0to16200| inch |0to16200| degree | 0to16252928 PLS 0 PLS
A +010100000 | X 107! | 010100000 X107° | £0t0100000| Xx107°
9 | Error compensation {per 1m) | um {per 100inch) { inch (per 100deg) | degree 0
Travel per manual x 107! x 1075 X 1075
10 pulse during inching 1t0 100000 om 110100000 inch 110100000 degree 1to100‘ PLS 1 PLS
Acceleration and
1 deceleration times 64104999(msec) 1000 msec
Positioning complete
12 signal output time 0t020000(msec) 300 msec
13 | Pulse output mode Set to “0” Y -
S . O : Plus voitage output when positioning address increases As previous
14 | Direction setting 1 : Minus voltage output when positioning address increases setting *
O : Absolute 0=
15 | Positioning method 1 . Incremental absolute —_—
2 . Incremental/absolute combined
0 M code not used . .
16 | M code ON/OFF timin : {0 “ WITH mode As previous | ___
K 1M code used 1: AFTER mode setting *

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

Table 3.5 Parameter List
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3. SPECIFICATIONS /MELSEC -A

(1) Unit

(2) Travel per pulse

(3) Speed limit value

POINT I

(1) No. 2 to No. 12 are set from the sequence program.
The AD72 automatically multiplies any numerical data
received from the sequence program by the relevant
factor. For example, if the AD72 receives the constant
K = 200 from the sequence program and the units have
been defined as PLS/sec, the speed output to the drive is
2000 PLS/sec (i.e. 200 x 10! PLS/sec.)

(2) When setting No. 1 and No. 13 to No. 16 from the
sequence program, refer to Section 3.5.5 (page 3-48).

IMPORTANT |

The speed limit value and jog speed limit value among the
above parameters are actually integral multiples of 6.1
(PLS/sec).
For example, if the speed limit value is set to 200 (PLS/sec),
it is an integral multiple of 6.1 (PLS/sec) closest to 200
(PLS/sec).

200

61 32.78688.....
The AD72 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.

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

® Specifies the distance travelled per internal command pulse.

® The input pulses to the deviation counter from the pulse gene-
rator will be at the same frequency as the internally generated
control pulses. (Note that a magnification factor may be applied
to the feedback pulse chain before it is input to the deviation
counter).

® Specifies the maximum speed for positioning (or zeroing).

o |f the positioning speed called at a given time is greater than the
speed limit value, the speed is limited to the value set by the
parameter.

e If 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.
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3. SPECIFICATIONS /MELSEC -A

(4) Jog speed limit value

(5) Starting bias speed

{6) Backlash compensation

® Specifies the maximum speed for jog operation.

® The jog speed limit value must be within the range shown in
Table 3.5 and must not exceed the speed limit value.

e |f the jog speed set using the ABGPP or sequence program is
greater than the jog speed limit value, the jog speed is kept to the
limit value.

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

Must always be ‘0" for the AD72.

® 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).

® 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
distance equivilant of 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 back-
lash compensation, feed pulses are not generated but the AD72
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 and minimum Jog
distance is equal to the backlash compensation value.

® Backlash compensation is valid after zeroing. After redefining
the backlash compensation, always zero the system.

«+——— Zeroing direction

7
Lead screw

1 A

e
backlash

Fig. 3.4 Backlash Compensation

® For the backlash compensation amount, the range of the
number of output pulses differs in accordance with the unit

to be set in the parameter.

Setting Units Number of Output Pulses
PLS 0 to 255
mm
inch *0 to 65535
degree

The * symbol indicates the value when the travel distance per
pulse is setto 1.
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3. SPECIFICATIONS /MELSE C-A

(7) Upper stroke limit

® 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 haited.
During jog operation and manual pulser inching, the stroke limit
is ignored.
(8) Lower stroke limit

® Defines the lower 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,
(9) Error compensation

When the set value and an actual feedrate differ is called error compen-
sation.

When the unit is mm, an error compensation per m (per 100 inches if the
unit is inches and per 100 degrees if the unit is degrees) is set to 0, and
the feedrate of any set value is transmitted. (Automatic start) Then, the
actual feedrate (A) is measured, and the error compensation amount and
backlash compensation amount are calculated as indicated below.
Errors are compensated during JOG operation or positioning.

o When the unit is mm

. 1 _ (_Setvalue(mm) _ 7
Error compensation amount (107" um) —[ A (mm) 1ix10

® When the unit is inches

. 5. _ [ Setvalue(inch) 3 7
Error compensation amount (107 inch) _( A (inch) 1i{x10

® When a unit is degrees

Error compensation amount (1 0 degree) = [ Setvalue(degree) - 1}( 10’

A (degree)

® Set the numerical value calculated in the following expression as the
backlash compensation amount when there is a machine error.

Backlash compensation= Backlash compensation actual value x —S—et;ﬂ
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3. SPECIFICATIONS /MELSEC -A

(10) Manual pulser inching travel increment

® Defines the distance travelled each time a manual pulser inching
command is given,

® The AD72 counts the number of manual pulser inching com-
mands input and provides a preset analog output voltage {equiva-
lent to 20000 PLS/sec.)

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

(11) Acceleration and deceleration times
® 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

Positioning speed
k)
33
3
a
(7]

Time

- Actual - Actual
—acceleration time I deceleration time
Set acceleration time Set deceleration time

Fig. 3.5 Acceleration and Deceleration Times

® The acceleration and deceleration times cannot be set indepen-
dently.

® Acceleration and deceleration are controlled at a constant
value,

® [f the positioning speed is very much lower than the parameter
speed [imit, the acceleration/deceleration time is comparatively
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.)

(12) Positioning complete signal duration

Sets the duration of the ‘‘positioning complete signal”’ from the
AD72.

Positioning is considered to be complete after the AD72 terminates
pulse output and the predetermined dwell time has elapsed.
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3. SPECIFICATIONS /MELSE C-A

(13) Pulse output mode

Set to “0" for the AD72.
{14) Direction setting

Selects the direction for which the positioning address increases.
(0 for positive output voltage and 1 for negative.)

Connection of the AD72 and pulse generator differs between ‘0
and "’1"" settings. {See Section 5.2.2.)

(15) Positioning mode

® Specifies incremental, absolute, or incremental/absolute com-
bination modes for positioning.

® In incremental mode positioning, positions are reached with
reference to the previous position. (See Fig. 3.6.)

2Zero point A B
- > To move from A to B,
‘ trave! is defined as point
A + so many pulses.

! Travel o

Fig. 3.6 Incremental Method

® In absolute mode positioning, positions are reached with refe-
rence to a zero point address. {See Fig. 3.7.)

Zero point A To move from B to A, set
- > - - A to address 70" as a
Address 70 Address 100 positioning address.

Fig. 3.7 Absolute Method

® 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
3-25).)
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(16) M code ON/OFF timing

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

® 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 GPP, TU test mode is in
operation, M code data in the buffer memory is cleared and the
"M code ON” signal is not output.

® “M code ON” signal output is available in two timing modes,
WITH and AFTER.

® WITH mode
The ““M code ON'’ signal is given at approximately the same time
as the positioning operation starts,

Start
Pattern 01 Pattern 00
Operation T
|
! {
M code X X |
1 | I
1 | i
I
1
BUSY T 1 !—
|
ne | l
“M code ON" ol :
I ]
! 1
“M code OFF "’ ' '

Fig. 3.8 WITH Mode Timing
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MELSEC-A

® 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.

Start

Pattern 01 Pattern 00

Operation

M code

BUSY

‘M code ON"’

"M code OFF”’

Fig. 3.9 AFTER Mode Timing

POINT l

e The “M code ON” signal is not given if the M code data
in the positioning data is set at 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
3-25).)

The next positioning operation is not started until the ‘M
code ON" signal is switched off.

An error condition arises if the ““M code ON"’ signal is 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 (Y2D) is off; or

3. Zeroing, positioning, jog operation, or manual pulser
inching is selected in GPP/TU test mode.
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For a sequence of positions, the first of which are defined as
pattern ““11”, 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 at the first position. This is illustrated below,

Start J 1—

Pattern 11

|
|
|
1 Pattern 11

M code set for |
pattern 00 is |
set at this |
point. i
]
i

P
M code (\%ﬁ/

|
BUSY .__,_f

!

Pattern 00

-
S S . |
|

"M code ON"’
{(WITH mode)

“M code ON"" '
(AFTER mode)

““M code OFF"*

Fig. 3.10 ““M Code ON"’ Signal Timing for Positioning Pattern 11"

Fig. 3.10 shows the timings of the M code ON signal in both the WITH mode and
AFTER mode. However, they are shown to explain the M code ON signal timing, and
only one of the two modes (WITH mode or AFTER mode) applies to actual operation.

3-20

IB {NA) 668095-A
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3.4.2 Zeroing data

This defines a home position or zero point for the AD72. Refer to
Table 3.6.
Zeroing data is checked when:

1) parameters or zeroing data is transferred from the GPP to the
AD72;
2) “PC ready signal”’ output from the PC CPU to the AD72 changes
from OFF to ON; or
3) zeroing, positioning, jog operation, or manual pulser inching is
selected in GPP/TU test mode.
mm inch degree PULSE
No\ Item Setting range| Unit | Setting range| Unit | Setting range| Unit | Setting range|  Unit
. . . O : Forward direction(address increases)
1 | Zeroing direction ) )
1 : Reverse direction{address decreases)
0 : Pulse generator(PLG)zero-point signal
2 | Zeroing method 1 : Stop and dwell timer time-out
2 : Stop and signal from drive unit
. Oto o Oto - Oto s Oto
3 | Zeroing address 162 %107 X107 gm 162 X107 X 10~%inch 162%107 X 107°deg 16252928 PLS
4 | Zeroing speed 11012000 x10 00 X 1t0 12000 X1 00 x10
ero
9P to mm,/min 110120 inch/min to deg/min 110200 PLS/sec
5 |C d 1t0 12000 x10 11012000 X 00 X1 1t020000 x 10!
reep spee ° mm/min | © inch/min 1t0120v deg/min | ' © PLS/sec
Zeroing dwell
6 | . g aw 0to499(x 10'msec)
time
7 | Torque limit 10t0250(%)

Table 3.6 Zeroing Data

POINT l

{1) No. 3 to No. 7 can be set by the sequence program.

(2) The numbers "0, 1" for setting the zeroing direction and
the numbers "0, 1, 2" for setting the zeroing method are

set from the peripheral device (GPP, TU).

When setting No. 1 and No. 2 from the sequence pro-

gram, refer to Section 3.5.6 (page 3-49).

The zeroing speed and creep speed in Table 3.6 are actually integral multiples of 6.1
(PLS/sec).
For example, if the zeroing speed is set to 200 (PLS/sec), it is an integral multiple of
6.1 (PLS/sec) closest to 200 (PLS/sec).
200 /6.1 =32.78688
-.Namely, the actual speed is 6.1 X 32 = 195.2 (PLS/sec).
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3. SPECIFICATIONS /MELSEC-A

{1) Zeroing direction

(2) Zeroing methods

Zeroing data is explained below:

® Specifies the direction for zeroing.

IMPORTANT |

Zeroing 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.

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

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 the PLG is used to stop the axis as shown in

Fig. 3.11.

The PLG used must have a zero-phase signal. (Refer to Fig. 3.11, 12.)

Zeroing speed . .
Actuator signal starts deceleration.

Creep speed

"Zeroing dog" . .
Actuelltc?r siggnal Drift (according to drive unit)
ON OFF Zero-phase signal

Uy U L U

/
Adjust the actuator signal so that its OFF position is near

the center of the zero-phase signal.
If the actuator turns off at the timing of the zero-phase

signal, an error of one servo motor revolution may be
produced in the zeroing stop position.

N
"Zeroing dog"
Actuator signal
ON OFF Zero-phase signal
U A

1 servo motor revolution (1 PG revolution)

Fig. 3.11 Zeroing Using a Zero-Phase Signal from PG

| 1 turn of PG

.

PG zero-phase signal

______________ Pulse generated by PG

Fig. 3.12 Pulse Generator (PG) Output
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(b) Stop and dwell timer time-out
Zeroing is completed when the dwell timer times out after the actuator
signal turns on. (Refer to Fig. 3.13.)
In this case, if the actuator signal turns off midway, zeroing is not
completed after the dwell timer has timed out.
After the creep speed is reached, be sure to impose torque limit on
the servo motor. (Refer to Section 3.4.2 (7) for details.)
If torque limit is not imposed on the servo motor, the servo motor may
fail when the system makes contact with the stopper.

Zeroing speed Actuator signal starts

deceleration. Mechanical stop

Creep speed Zeroing complete signal
turns on after dwell timer
/ times out.

. ) ‘ Servo motor rotation is
"Zeroing dog" Actuator signal forcibly stopped by

77 A A A D stopper in this range.

Dwell time count start

e e TN TN TN NS Divell time
Zeroing torque limit value

7777777777777 77, oraue limit is enabled

in this range.

Fig. 3.13 Zeroing Using Dwell Timer

(c) Stop and signal from drive unit
When the system makes contact with the stopper, an external stop
command is input to stop the system. (Refer to Fig. 3.14-1.)
After the actuator signal turns on, a zero-phase signal (stop
command) is input forcibly to the Z phase by an external switch or
similar device. At this point, the actuator signal may either be on or off.
[n this method, the axis can also be stopped by only a stop signal
input without making contact with the stopper. (Refer to Fig. 3.14-2.)
When the system is stopped by the stopper, be sure to impose torque
limit on the servo motor after the creep speed is reached. (Refer to
Section 3.4.2 (7).)
If torque limit is not imposed on the servo motor, the servo motor may
fail when the system makes contact with the stopper.
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Zeroing speed
/ Actuator signal starts deceleration.

/ Creep speed

Mechanical stop

"Zeroing dog"
Actuator signal

777777777 77777777777 77 77
|

L_J\ Stop command to Z phase

Zeroing torque limit value

m Torque limit is enabled in this

range.

Fig. 3.14-1 Zeroing Using Stopper

Zeroing speed

Actuator signal starts deceleration.
/ System is returned by drift

amount and zeroing

complete signal turns on.

Creep speed

|
7]

"Zeroing dog" Actuator signal "" Drift

(L2000
ON o]

-I_J‘\ Stop command to Z phase

Zeroing torque limit value
W/‘Z‘;‘;‘Z;;Z;;;;W Torque limit is enabled in this
4 range.

Fig. 3.14-2 Zeroing without Using Stopper

(1) Connect a pulse generator (PLG) to only Phase A and Phase B, and connect a
limit switch or similar device to the Z phase. When connecting a limit switch to
the Z phase, connect it across the pin No. "10" and "9 (ground)" of the connector
"ENCOQO". (Refer to Section 3.7.2.)

(2) If a stop signal is input before the speed decreases to the creep speed, note that
the servo motor and mechanical system will be stained, causing a failure.
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(3) Zeroing address

® This address is set as the present value of the home position
upon completion of zeroing.

® Set the zeroing address to either the upper or lower stroke
limit set in the parameters.

(4) Zeroing speed
® Sets the zeroing speed. (Refer to Fig. 3.15.)
(5) Creep speed
® This is the low speed used to approach the home position. (See
Fig. 3.15.)

® This speed should be set with consideration for errors in zeroing
as well as the impact with the end stop.

Zeromg speed

Actuator signal starts deceleration.

Creep speed System is returned by
/ drift amount.

"Zeroing dog” Drift
Actuator signal
LN LA
ON OFF

. Zero-phase signal
Uy L LI
L ' | Adjust the actuator so that its OFF position is

near the center of the zero-phase signal.
7777 7777777777 Torque limit is valid in this range.

Fig. 3.15 Zeroing and Creep Speeds

(6) Zeroing dwell time

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

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

® When the zero-phase signal is used for zeroing, dwell time refers
to the period of time from when the zero-phase signal is input to
when the analog voltage output is switched off.
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(7) Torque limit

® The torque limit may be defined and stored in the AD72.

POINT l

limit.

® The D/A converter module is required to impose torque

® Be sure to set the torque limit when performing zeroing
operation by "stop and dwell timer time-out” or "stop
and signal from drive unit".

® When torque limit is not imposed, any value (within the
setting range) may be specified.

PC
Torgue limit value
Read
<“::1 AD72
Operation
by ACPU
r; D/A
converter unit
Output AB2DA
by program

Speed . 3
command Drive unit

- @
DU
—

Torque limit
(Analog signal)

Fig. 3.15 Torque Limit Block Diagram
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3.4.3 Positioning data

Positioning data is used in the AD72 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.

Setting Data
No\ ltem
b15 b8 b7 b0
I
LT L]
L Positioning pattern
00 : Positioning terminated
[01 : Positioning continued
11 : Speed changed and positioning then continued
Positioning method
{0 : Absolute
1 : Incremental
Valid only when incremental/absolute combination is
specified in parameter.
1 Positioning
information ‘—— Positioning direction {valid in incremental mode only)
{0 : Forward direction (address increase)
1 : Reverse direction (address decrease)
t———— Unused {may be 0 or 1}
* M code (0 to 255)
Set M code = 0 when M code is not specified
mm inch degree PULSE
Setting range Unit Setting range Unit Setting range Unit Setting range Unit
) x10! X1 X1 X 10!
2 | Positioning speed |1t012000 . 11t0120001. . .
g sp mm,/min (o} inch,/min 11012000 deg,/min 11020000 PLS/sec
Positioning Oto Oto Oto Oto
3 X 107! X 1075 -5
address 162x107] *107#M 1162 107 ¥ 107NN 155« 107| ¥ 10749 | 16950908  PLS
4 | Dwell time 0t0499(x 10'msec)
Table 3.7 Positioning Data List
POINT l
No. 2 to No. 4 can be set from the sequence program.

The positioning speed is an integral multiple of 6.1 (PLS/sec).
For example, if the positioning speed is set to 200 (PLS/sec), the maximum speed
output from the AD72 is
200=6.1 X n =32.7868.....
Therefore, the actual speed is 6.1 X 32 = 195.2 (PLS/sec).
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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.
b15 b8 b7 b0
(2K
« v J \—‘W——_) 7

L——» Positioning pattern

L Positioning method

L » Positioning direction

—» Unused

» 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 at 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 pattern
00 : Positioning end
01 : Positioning continued (in any direction)
11 : Speed changed and positioning then continued
(in the same direction)
10 : No setting

Fig. 3.16 Positioning Pattern
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® Positioning end (00)

Drives to the specified address, positioning is complete after
the dwell time has elapsed. The drive remains stopped until
the next start signal is provided.

Start {Y20)

Positioning
commenced {X18)}

BUSY (X14)

Speed graph

For pattern 00

Positioning
complete {(X12)

Fig. 3.17 Pattern 00

® Positioning continued (01)

The positions are reached consecutively in the order specified
by their data numbers by a single start signal. A pause separates
each consecutive position. (The BUSY signal remains on during

positioning.)

Start {Y20}

BUSY (X14)

Speed graph

Positioning
complete (X12)

Start complete (X18)

V3 |
P, v, P, P, Py |
|
m \ Vi and Vz indicate
! that the positioning
T N /1 J ﬁi*: direction is reverse.
Dwell V, Dwell Dwell
o t, ! ty!

B Pattern O1 Pattern 00

Fig. 3.18 Pattern 01

POINT I

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
case, the patterns 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.
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® Positioning continues with speed change (11)

The positions are reached consecutively without a pause in the
order specified by their data numbers by a single start signal.
During positioning, the speed may be changed but the direc-
tion remains the same. {Refer to Fig. 3.19.)

Start {Y20)
Positioning
commenced {X18)
BUSY (X14) ! 1
| Pl Pz P3 i
P, (Pattern11) (11) {01) (00) !
i
+ Vl ‘ ¢ P4 i
i
: w‘ |
| }
; . ' Dwell Dwell
| | t t
I 3 . 4
; ! e v, !
i [l 1 1 1
1 1 I 1 1 3
Positioning : ! I-_l
complete (X12) . !_l !_| ; | :
I | ] !
M code o "o o o 's 5
M code ON I
P = address (pulse)
V = speed (P/S) ]
t = dwell {in 0.01 second increments)

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
Data No. Pattern Speed Address Dwelil Method M Code
100 11 v, P, - Abs, )
101 11 v, P, - Abs. 0
102 01 v, P, t, Abs. 0
103 00 v, P, 1, Inc. 5
X axis 104
105
106
107
108

In the method column, Abs. indicates absolute
method and Inc. incremental method.

Table 3.8 Positioning Data
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POINT l

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
times, 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. If the speed 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 is not given.

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

Interpolation positioning cannot be specified when pattern
11 is 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 3-10).
Parameter data takes precedence over this data.

POINT '

The positioning method cannot be changed 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.
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(d) M code

Specifies an “M’’ code relevant to that position address. (range: O
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 l

Before operation, the parameter speed limit is checked and if
the positioning speed exceeds the speed limit value the
parameter speed limit value is used.

Positioning speed for linear interpoiation

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

(Short travel axis speed)

(short travel distance)

= {long travel axis speed) x -
(long peed) (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 20KPLS/sec | BOKPLS/sec
Positioning data set value : positioning speed 20KPLS/sec | 5OKPLS/sec

To move from point A (address 0, 0) to point B (100kp, 200kp),
X-axis travel is less than Y-axis travel so Vy = 50kp/s has precedence.

X-axis positioning speed = 50 x ;—g—g = 25KPLS/sec

(This speed exceeds the speed limit value which is ignored in this case.)
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(3) Positioning address

(4) Dwell time

YA
200 B
Vy (Kp)T‘l 00+
0 "
AO 100 X
—» Vx (Kp)

Fig. 3.20 Linear Interpolation

Note: For interpolation positioning, the actual positioning speed is
approximately 5% lower than the set speed. (If the set speed
is extremely low, the error will be larger, e.g. about 10% at
100P/S.)

[POINT ]

During linear interpolation positioning it is possible for the
speed of a given axis to exceed the set speed and the speed
limit value if the travel distance for the two axes varies
greatly.

For linear interpolation, it is suggested that the positioning
speeds and speed limits for the X and Y axes are set to the
same value.

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

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

Start (Y20)
Positioning
commenced {X18) (
BUSY (X14) 1'——
|
/ \ i
| For pattern 00

PR

Dweli

Speed graph

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=1secand Y
axis = 1.5 sec, 1.5 sec is valid.)
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3.5 Buffer Memory

The AD72 has a battery backed buffer memory for communication of
data with the PLC CPU.

This memory stores various data as shown in Fig. 3.22 and the AD72
uses these data to perform positioning control.

The data shown in Fig. 3.22 can be read and written by the following
methods.

Read of data from buffer memory
® From the sequence program ... Using the buffer memory access
instruction, data at the specified
buffer memory address can be
read directly at any time in 1-
word (16-bit) or 2-word unit.
® Using the GPP ... Data can be read in various GPP modes.
Refer to the SWO0-AD71P Operating Manual
for operation details.

Write of data to buffer memory
Data write may be restricted depending on the AD72 status.
General write conditions are shown in Fig. 3.22. Refer to Section 3.5.1
to 3.5.6 for details.
® From the sequence program ... Using the buffer memory access
instruction, data can be written
directly to the specified buffer
memory address in 1-word (16-
bit) or 2-word unit.
@ Using the GPP ... Data stored beforehand in the GPP memory
area can be written from the GPP to the
AD72 buffer memory by block transfer.
The write conditions from the GPP shown in
Fig. 3.22 apply to the above method.
An additional function allows individual pieces of positioning data to be
written to the AD72 if the AD72 is busy. Refer to the SW0-AD71P or
SWOIX-AD71PE Operating Manual for operation details.

Refer to Chapter 6 Programming for the buffer memory access instructions.

POINT l

Among the special function module processings, access
. from the PLC CPU is processed with priority.

Therefore, frequent access from the PLC CPU to the special
function module buffer memory will not only increase the
scan time of the PLC CPU but will also cause a delay in the
special function module processings.

Access from the PLC CPU to the buffer memory using the
FROM/TO instructions, etc. should be made only when
necessary.
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Source of Data
Address Description : Ref. Page
{Decimal) Program |GPP or TU
Y Area for positioning start data num-
. e bers, speed change data, present value . Section
to X axis positioning start data change data, error code, M code and 1 2 3.56.1
200 status data
201 Error reset Area for error reset Yes Yes S;cstign
202 X axis counter pulse clear .
------- Area for setting counter pulse clear Yes No Sgcéign
203 Y axis counter pulse clear e
(Reserved) No No -
300 Area for positioning start data num-
. e bers, speed change data, present * Section
to Y axis positioning start data value change data, error code, M code 1 2 3.5.1
500 and status data
{Reserved) No No -
600 Area for output speed, present value Section
to Monitoring data address and zeroing torque limit No No 354
607 value e
(Reserved) No No —
g2 1777
to X axis positioning data Area for positioning data in Section
3.4.3, i.e. positioning information, .
——- -§§7.1. positioning speed, dwell time and Yes *3 Sgcgugn
5872 positioning address (Maximum 400 e
1o Y axis positioning data positions for each axis)
7871
7872
to X axis parameters
....1891 Area for parameter data in Section *3 *3 Sgcgvgn
7892 3.4.1 =
to Y axis parameters
e
7912
to X axis zeroing data
7921 . . . Section
........ Area for zeroing data in Section 3.4.2 * *3
7923 g 3 3.5.7
to Y axis zeroing data
7931
*1: Depends on data.
*2: Write enabled when both X and Y axis BUSY signats are off.
*3: Write only enabled when PC ready signal is off,
The above data may be read at any time.

Fig. 3.22 Buffer Memory map
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3.5.1 Positioning start data

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

different.

| POINT ]

Both the X-axis and Y-axis BUSY signals must be off to write
this data into the AD72 from the A6GPP,

The conditions of writing the positioning start data from the
sequence program will be described in the text as they
change depending on the data type.

X-axis
address

0

Oecmmmrannnnaa

[

Y-axis

address

300
301
302
303
3(‘)4
.

337
338
339
340
341
342
343
344
345
346
347
348
349

P

1)
o

Start data No. 1st point
Start data No. .
2nd point
Start axis
Start data No. R
3rd point
Start axis '
L] :
L] i
1] .
L} 1]
1] L]
L]
Start data No. v
20th point
Start axis
Pointer

Speed change data

Present value change
data (32 bits)

Status

Jog speed

Error code

*

M code

Inching enable

Executing data No.

) W

1

M code comment area
16 bytes
x 19 comments

N

W

Start position

Addresses marked * are written to by
the AD72 OS only.

Fig. 3.23 Positioning Start Data
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(1) Start data number area

For continuous positioning, the AD72 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.

X-axis | Y-axis
address ! address
L3
0 1 300 |[Startdata No. 1st point ==~= Start axis for this start data No.
! depends on start signal (Y20 to
1 t 301 |Startdata No. Y22).
' 2nd point
2 1 302 Start axis
14
1
3 i 303 |Startdata No.
! 3rd point
4 ¢ 304 Start axis
b 1 ]
1 s T '
- '
1
' ' : ' --For 2nd to 20th points, set start
H : ' ! data No. and axis.
N ! ' [ For start axis details, refer to page
oo ' 3-44.
! ' s : Refer to the next page for details
1 1 ¥ .
: ' : H of the start axis.
1} : 1 :
1 N 1
1 ' 1
37 + 337 Start data No.
' 20th point
38 , 338 Start axis
L]
L]
39 . 339 Pointer =--f====-¢ Sets how many times a series of positioning
H operations will be switched.
' Example:
: When positioning operation is executed at
' point 1 only ..... Pointer =0
H When positioning operations are executed
' up to point 4 .... Pointer =3
! + The pointer is decremented by 1 each time the
' point increases.
H {The pointer is cleared to 0 when positioning is
' completed. This does not apply to the case
where positioning was stopped.)
« The pointer is cleared to 0 at power-on.

Fig. 3.24 Start Data Number Area

POINT |

® When positioning of tihe start data No. at point 20 ends,
positioning is completed if the pointer value is not 0.
{However, the error code is set.)

® The BUSY signal remains on between consecutive posi-
tions,
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{(a) Start axis area details

Use the two least significant bits of these addresses to define the
start axis. (See Fig. 3.25.)

b15 b1 b0
R N
b2 tob15may be 1 or 0
{ignored by OS). 00 : Interpolation start
[01 : X axis start

10 : Y axis start
11 : Both-axes start (No interpolation}

Fig. 3.25 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 started together (i.e. interpolation

setting 00 or independent setting 11) ensure that the start
axis data matches for both X and Y axes at that point.
Processing will stop if the data does not match. Refer to Fig.
3.26.

Address

X axis Y axis

0 308 Address 300 100 «— 15t point
1 200 301 105

«— 2nd point
2 IOE 302 00
3 250 303 300

«+— 3rd point
4 [111 304 11
5 50 305 330 )

<«—— 4th point

s 306 o

in the above example,

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

(Y axis stops)

Fig. 3.26 Start Data Example 1
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2) If the start axis setting in the X axis start data No. area is a Y-
axis start (10), that point data is ignored (positioning is not
executed) and the processing proceeds to the next point. (Refer
to Fig. 3.27.)

This also applies to the case where the start axis setting in the Y
axis start data No. area is an X-axis start (01).

[Example]
X axis Y axis
Address 105 300 100 «+—— 1st point
1 301 110
N -«+— 2nd point
2| Start axrsl1 0 302} Start axis MO
3 Yaxis 303
specification «— 3rd point
4 | Start axis Mo ’ 304| Start axis ]0!1 -4 - = X axis
5 300 305 200 specification
- - «— 4th point
6 | Startaxis |0]1 306| Start axis HO

If point 2 or point 3 of the X axis is set to the Y axis (10) as in the
above example, the processing skips point 2 and point 3 and
immediately starts the positioning processing at point 4.

Also, point 3 of the Y axis is set to the X axis (01). Hence, the
processing skips point 3 and switches to point 4.

Start data Start data
No. 105 No. 300
Pattern : Pattern 301
. “00" |/ Patter N
X axis

Dwell Dwell Dwell
200
Start data No. 100 110
]
Pattern : Pattern
R “11” ~00" ! “00"
Y axis -
Dwell Dwell T Dwell

Positioning is switched to 3rd
point but immediately switched
to 4th point because start axis is
set to X axis.

Fig. 3.27 Start Data Example 2
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3) If the start axis is set to an interpolation start (00) or dual start
(11) and the other axis is not busy, the other axis is
automatically started from the start data No. corresponding to
the point value of the original axis. (Refer to Fig. 3.28.)

At this time, an error will occur if the "M code ON" signal of the
other axis is on.

Start data No. area setting example

X axis Y axis
Address 0 Address 300 50 <«—— 1st point
1 301 30 .
< 2nd point
2 302 l1 0f (Y axis start)
3 40 303 210 > 3rd point
4 {interpolation
IOJO 304 HO start)
A= ~ ¥ ¥
39 0 339 2 «—— Pointer

First, assume that the Y axis is started.

When the Y axis ends positioning at point 1 and point 2, the
setting of point 3 is an interpolation start. At this point, therefore,
the X axis starts automatically from point 3.

(Point updatej30 CPoint update )

Start No. 50
31 ‘ 210
Pattern 51 VAL E LA ! Q"
Y axis #Q1" / “00"" \ | 00 X Dwell
Dwvell Dwelli |
|
X 40 |
¢ 0 |
X axis ‘/—RA‘
[ 1
il i
| i
Y axis start -1 L "TI :
[ i
Y axis busy —J ! : L
i
i
I

X axis busy TJ [—

X axis starts at the data number
specified by the pointer vatue.

Fig. 3.28 Start Data Example 3
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4)

If the start axis is set to an interpolation start (00) or dual start
(11) and the other axis is busy with other than positioning, an
error occurs and the positioning process of the original axis is
stopped. (Refer to Fig. 3.29.)

start

Start data No. area setting example

Assume that the X axis start signal was turned on and the X axis
is being positioned.

If the Y axis is zeroing, is jogging or is busy under control of the
manual pulse generator when the positioning of the X axis
switches to point 3, the X axis does not start interpolation
positioning, registers an error, and stops positioning.

X axis

X axis start —4 [
X axis busy —,

d -
P

o
-
(=3
7]

« 1st point

200
«— 2nd point

« 3rd point

H W ON =
w
o
Y

K=
o
N

-
V  Start 200

T No. 108
109 ! 201
Pattern I
m /00" \ /11 00"

Dwell Dwell

| RO

>t

|
2nd point ! \

1st point

X axis is switched to 3rd point
and processing is stopped because
Y axis is zeroing.

Fig. 3.29 Start Data Example 4
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5) In a situation where interpolation (00} or independent
{11) start has been defined at one axis and the other axis is
still positioning, processing will vary as described below.

® An axis will wait for the other to finish its current
process or for its busy signal to turn off. This is illustrated
in Fig. 3.30 below.

X axis Y axis
Address 0O 54 300 19 «—— st point
1 300 301 180
«— 2nd point
2 olo 302 oo

X axis proceeds to 2nd start num-
ber but processing waits until Y
axis completes 1st sequence.

Start data No.

54 Start data No.
300

Pattern \ 55 Dwell gg  Wait for Y axis

- Oy
) /700 \ Dwen! . 00 Dwell

X axis <
e
re
]
]
I
|
i
i
i

—]4 1
1st point T : 2nd point

!
Dwell 20
Start No. 21 | 180

Pattern 22

Il
i
i
i
i
|
19 |

R A

DPPYATTED / VR

v ) I “'0‘_1 o\ 11 1 “00" Dwenl 00 Dwell

axis ) - - -

i [ 1st point o 2nd point '!]

| ! |

X axis start -, ! :

I | !
T

X axis busy | :
I

i

! I

1

I

Y axis start T

! i

Y axis busy ’._

The execution start number remains at its previous value while
the original axis is waiting for the other axis.

The execution start number of the other axis is updated when it
reaches the same point as the original axis and can start
interpolation or dual positioning.

Fig. 3.30 Start Data Example 5
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® Processing will stop if one axis proceeds ahead of the
other and dual axis processing is called. See Fig. 3.31.

X axis Y axis
0 100 300 58 <«— 1st point
1 30 301 140 .
«— 2nd point

2 11[1 302 11

3
3 209 30 «— 3rd point
4 oft 304

(?’omt update ) (Pomt update } ogg

Start data No.---100 I 210
Pattern Pattern i 11 211
) / “0Q"” Dwell 00" Dwell “00" Dwell
X axis L 'L 2nd point j‘ 3rd point
™ 1st point | ! o
TP a0t est2 (Toitupdae )
! I I Dwell 59 '
| )0 Dwell /00" Dwell '
Y axis T ' \‘ i :
| |
\ : X 1st point i :
X axis start i I . ! :
| 1 | ! '
| l T i
X axis busy ! b [ 1
| 1*2 |
1 i |
|
Y axis start j [ T
!
: | !
| | '

Y axis busy ————’ /'L—

Y axis switched to 2nd point but
its processing is stopped since X
axis is busy at 3rd point.

*1: As a dual axis start was specified for point 2 of the X axis,
the Y axis starts at point 2 with data No. 140.

*2: After the X and Y axes have been dually started and
positioned, the Y axis starts with data No. 58 under its start
command during positioning of the X axis at point 3.

Fig. 3.31 Start Data Example 6
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(2) 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 3-25) This data over-
rides the speed set in the positioning data. Speed change is itlustrated
in Fig. 3.32 below.

V = speed

Speed data written to speed change area t =time

‘ Speed data written to speed change area

Automatic deceleration start point

Fig. 3.32 Speed Change Example

POINT l

Acceleration and deceleration cycles use the positioning data

speed regardless of any forced speed change.

The speed cannot be force changed under the following

circumstances:

® after a deceleration start point;

® in inching mode;

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

® during interpolation positioning.

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

To change the present value data in the AD72, write the new value
to these addresses.

POINT l

The present value cannot be changed while the AD72 is

BUSY.
Present value data is two words long, one word data cannot

be written,
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{(4) Status area (X axis: address 43, Y axis: address 343)

Is reserved for the information shown in Fig. 3.33 and is set by

the AD72 OS.
b15 b7 bO
——11.LLLLLL Condition of 1 Condition of 0
()
\__ﬂ_____/
Set to 0. Battery alarm
— Zeroing request
L During dwell time
During positioning BUSY
{but not zeroing jog and inching operations) Other than those
e Zeroing complete on the left
—_—— : Zeroing dog ON
e Drive unit ready signal ON

> STOP signal ON from drive unit

Fig. 3.33 Status Area

POINT !

be written here.

The status area is used by the AD72 OS and data must not

(5) 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.
The jog speed data set at a jog start are valid.

(6) Error code area {X axis: address 45, Y axis: address 345)

The code number of any error detected by the AD72 is written to
these addresses by the OS. Use in conjunction with the error detec-

tion signal (X1B).

[ POINT ]

must not be written here.

® For error codes, refer to Chapter 8.

® The error code area is used by the AD72 OS and data

® The most recent error code is written to this area. The
absence of any error is indicated by a 0’ in this address.
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(7) M code area (X axis: address 46, Y axis: address 346)

The M code” specified in the positioning data being executed is
set as shown in Fig. 3.34. The M code number can be used to co-
ordinate external equipment and processes.

b15 b7 b0
L ~ I — J
l L & Lowert byte = M code
Set 10 0. { M code specified = 1 to 255
M code not specified = 0

Fig. 3.34 M Code Area

[POINT ]

® The M code area is used by the AD72 OS and data must
not be written here.

® For M code data timing details, refer to Section 3.4.1
(16).

(8) Inching enable area (X axis: address 47, Y axis: address 347)

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

’
N v
Y
b1tobi5may be 1or0 Inching enable = 1
(ignored by OS). Inching disable = O

Fig. 3.35 Inching Enable
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(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. 3.36.)

Pattern 11
: Pattern 11
1 : Pattern 00
: ' Dwell
i | 1 i
| | t i
|
! [ 1 1
Start | : T T
! [ i i
1
3 T —
[ 1 | i
[
Positioning complete — i T ]i'—L—
X .
\: | | |
i 1 [ |
Executing data No. X X X !
[ ] 1 t 1

Fig. 3.36 Current Data No. Update Timing

POINT l

The current data number area is used by the AD72 OS and
data must not be written here.

{10) 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 GPP or sequence program).

Comments may be written to M code numbers 1 to 19 for both X
and Y axes.

For example, they can be used as described below.

1) Monitored on the GPP.

2) Read and displayed externally using the sequence program.
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3.5.2 Error reset (Address 201)

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 X1B.

The OS then acknowledges that error signals have been reset by
writing a 0 to this bit.

b15 b0

by OS}. OS sets 0. (set by sequence program}
0 : Error reset processing complete
{set by OS)

« ~— J
b1 tob15 may be 1 or O {ignored L{ 1 : Error reset request

Fig. 3.37 Error Reset Area Details

3.5.3 Counter pulse clear (X axis: address 202, Y axis: address 203)

If the servo motor power is switched off during positioning due to
an emergency stop, etc., counter pulses are cleared to stop the servo
motor from rotating when the power is restored.

To clear pulses, write “0’" to address 202 (for X axis) or 203 {(for Y
axis) with the sequence program. (Any value other than ‘0" is

ignored.)
When pulses have been cleared, “O0FFH "’ is automatically written to

address 202 or 203.

Address
202
or ] <:| “Q'" is written by sequence program.
203 ry
Q0 "O0FFH'’ is stored on completion
of clear processing.
Counter pulse
clear processing
POINT

(1) Zeroing must be performed after counter pulse clear.

The present value of the AD72 is controlled in accor-
dance with the pulses transmitted to the deviation count-
er. Clearing counter pulses resets the deviation counter
pulses to ‘’0”" and causes a position shift by the pulses
cleared.

(2) The AD72 allowed for puise clear is given in Section
3.2.3.
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3.5.4 OS data (Address 600 to 607)

This data area is used by the OS.
The user cannot write data to this area.
The data shown in Fig. 3.38 can be read and used from the

sequence program. (Refer to Section 6.3.2 for the reading
method.)

The stored data are all binary values.

Address
The output speed unit must be the same as
600 X-axis output speed that of the positioning speed.
--- 0 during stop and output speed when
601 Y-axis output speed BUSY. o
If 0 < output speed < 1 during interpola-
. tion positioning, —1 (FFFFn} is stored.
602 Lower 16 bits
- X axis present value N
603 Upper 16 bits Contains the current positioning address.
--~ The unit must be the one set fot the posi-
604 Lower 16 bits tioning address.
. The present value is the command pulse output
=Y axis present value -1 value.
605 Upper 16 bits (The feedback pulse value is not added.)
606 X-axis torque limit value
=== Contains the torque limit value (if used)
807 Y-axis torque limit value for use during zeroing (set at 250 if unused).

The output speeds and torque limit
values of the X axis and Y axis are
the values set as the set data.

Fig. 3.38 Monitoring Data Area
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3.5.5 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 pos

itioning 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
following areas:

Positioning information :
Positioning speed
Dwell time
Positioning address

data number = 2, data is stored in the

Address = 3873

: Address = 4273
: Address = 4673
: Address = 5074 (lower 16 bits),

5075 (upper 16 bits)

X-axis
address

3872
3873

3874

Y -axis
address

5872
5873
5874

Data No. = 1
Data No. = Positioning information details
Data No. = Positioning  b15 b8 b7 bo
' information
L Al LTI LT Lall T
1 H e | — T’
t
Data No. = 400
Data No. =1
Data No. =2
Data No. =3
. Positioning speed
A ' =~
¥ : v
Data No. = 400
Data No. =1
Data No. =2
Data No. = }
; Dwell time
ﬁr« : =
Data No. = 400
Data No. =1
Data No. =2
Data No. =3
; Positioning address
:
A : »;L
1]
1
Data No. = 400

————— M code {0 to 255)

. Positioning pattern
00 : Positioning terminated
[01 : Positioning continued
11 : Positioning continued with speed
change

Positioning method
0 : Absolute
{1 : Incremental
Valid only when incremental/absolute
combination is specified in parameter.

» Positioning direction
(Valid only in incremental mode)
0 : Forward direction {address increase)
{1 : Reverse direction {address decrease)

L_——— Unused: Oor 1

Set M code = 0 when not used.

Fig. 3.39 Positioning Data

Area
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Conversion from data number to buffer memory address

When setting the data number-based positioning data from the sequence
program, convert the data number into the buffer memory address with
the following expression.

Conversion from data number to buffer memory address

X Axis Y Axis
Positioning A=3872+(data No.—1) A=5872+({data No.—1)
information or A=3871+({data No. or A=5871+{data No.)
Positioning A=4272+(data No.—1) A=6272+(data No.—1)
speed or A=4271+(data No. or A=6271+(data No.)
Dwell ti A=4672+{data No.—1) A=6672+{data No.—1)
well time or A=4671+(data No. or A=6671+{data No.)
Lower 16 bits Lower 16 bits
A, =5072+(data No.—1)x2 A,=7072+(data No.—1)x2
Positioning or A, =5070+(data No.)x2 or A,=7070+(data No.}x2
address
Upper 16 bits Upper 16 bits
A=A, +1 A=A, +H

A conversion table is given in Appendix 2.

3.5.6 Parameter area (X axis: address 7872 to 7887, Y axis: address 7892 to 7907)

Stores the parameters described in Section 3.4.1.
Refer to Fig. 3.40 for details of the parameter area.

X-axis | Y-axis
address ! address b15 b7 b0
L]
7872 |, 7892 Parameter data ——-‘><M I ] LLI
: ST [ | )
7873 . 7893 Travel per pulse 1 or O may be set o Unit setting
L] .
{ignored by OS) 00 : mm
7874 1 7894 | Speed limit value g v 01 : inch
' 10 : degree
7875 , 7895 Jog speed limit value 11 : PULSE
: Acceleration and '—= Rotating direction
7876 : 789 deceleration time 0 : Forward pulse output = present value
' . increase
817 E 7897 |Backiash compensation 1 : Reverse pulse output = present value
7878 | 7898 decrease
: 8 Upper stroke limit L Positioning method
7979 » 7899 00 : Absolute
. 01 : Incremental
7880 : 7900 o 10 : Incremental/absolute combined
7881 : 7901 Lower stroke limit L » M code used/not used
. {0 : M code not used
7882 E 7902 1 : M code used
' Error compensation L— ——» M code ON/OFF timing
7883 ! 7903 0 : WITH mode
! {1 : AFTER mode
7884 , 7904 Travel per manual
! pulse during —_ Puls-e output mode
7885 + 7905 inching {0 : PLS + SIGN (B type)
! 1 : Forward or reverse pulse (A type}
7886 , 7906 Starting bias speed
L]
' Positioning complete
7887 ' 7907 signal output duration
7888 : 7908
L] ' L]
N
! ' ! Reserved
. ' ' (Do not use}
L} ¥ L]
L] N L]
7891 1 7911

Fig. 3.40 Parameter Area
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3.5.7 Zeroing data area (X axis: address 7912 to 7918, Y axis: address 7922 to 7928)

Stores zeroing data described in Section 3.4.2.
Refer to Fig. 3.41 for details of the zeroing data area.

X-axis } Y-axis

address : address

7912 + 7922

' Zero address

7913 ' 7923

7914 . 7924 Zeroing speed

7915 , 7925 Zeroing creep speed

7916 | 7926 Zeroing dwell time

7917 | 7927 Torque limit b15 b4  bo

7918 | 7928 Zeroing information -—.{>—<] ’],u

7919 E 7929 La Return meth%d dwiﬂlwl mechanical stop
: H : 0:Stop an well timer time out
' ' ' Reserved : 4 A !
: ' : {Do not use} {1 :Stop and signal from drive unit

7921 |} 7931

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

L— Zeroing method
{0 : PG zero-point signal
1 : Mechanical stop

Fig. 3.41 Zeroing Data Area
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3.6 1/0 Signals To and From PC CPU

The AD72 uses 18 inputs and 16 outputs for non-numerical com-
munications with the PC CPU. [/O signal assignment and functions
are given below.
Table 3.9 shows 1/0 signals with the AD72 in slots O and 1 of the
main base unit.
Device X indicates an input signal from the AD72 to the PC CPU.
Device Y indicates an output signal from the PC CPU to the AD72.

Signal Direction: AD72 to PC CPU Signal Direction: PC CPU to AD72
D:'\gce Signal D:'\gce Signal
Yo Not used
X0 to {may be used as internal relays (M).}
YF
to Reserved
XF Y10
to Reserved
Y1F
Watch dog timer error X
X10 {detected by AD72) Y20 | Xaxis
X111 AD72 ready Y21 Y axis Positioning start
. Inter-
X12 X axis L Y22 po?a?iron
Positioning complete
X13 Y axis Y23 X axis
Zeroing start
X14 X axis Y24 Y axis
BUSY
X15 Y axis Y25 X axis
Stop
X16 X axis Y26 Y axis
Zeroing request
X17 Y axis Y27 X axis Forward jog start
X18 X axis Y28 X axis Reverse jog start
Positioning commenced
X19 Y axis Y29 Y axis Forward jog start
X1A Battery error Y2A Y axis Reverse jog start
X1B Error detection Y2B X axis
M code OFF
X1C X axis Y2C Y axis
Zeroing complete
X1D Y axis Y2D PC ready
X1E X axis Y2E
M code ON } Reserved.
X1F Y axis Y2F
X20 X axis in-position
X21 Y axis in-position
X22 X axis error excessive error detection
X23 Y axis error excessive error detection
X24
to Reserved
X2F
Table 3.9 1/0 Signal List
IMPORTANT |

Y2E, Y2F, and Y10 to Y 1F are reserved for use by the OS or
for special applications which are detailed later.

If the above devices are used (turned on/off) from the
sequence program, we cannot guarantee the normal
functions of the AD72. (However, only when the AD72 is
mounted on a remote /O station, Y1D to Y1F must be turned
off in the user program. Refer to Section 6.4 for details.)
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[ POINT ]

When the AD72 is mounted on a remote I/O station, the in-
position signals X20, X21 and error excessive error detection
signals X22, X23 are unavailable.

Details of I/O signals

The on/off timings, conditions and others of the /O signals will be
explained. The device numbers in the parentheses correspond to those
in Table 3.9.

1/0 signal details (See Fig. 3.42 to 3.45.)

(1) Watch dog timer error (X10)
Switches on when the AD72 self-diagnostics detect a watch dog
timer error.

(2) AD72 ready (X11)

Changes state according to the PC ready signal (Y2D). Used for
interlocking, etc. in the sequence program.

PC ready (Y2D) ——

7

€

AD72 ready (X11)

Approx. 1.5 sec

(3) Positioning complete (X12, X13)

Switches on for a period set in the parameters (Table 3.5, page
3-10, item 12) after each position is reached. (Ignored if the position-
ing complete signal output time = 0.)

Switched off at positioning start, zeroing start, inching start, jog
start, and power on.

If positioning is stopped midway, the positioning complete signal
does not switch on,

(4) BUSY (X14, X15)

Switches on at positioning start, zeroing start, inching start, and
jog start. Switches off after pulse output and dwell time have elapsed.

(Refer to Fig. 3.42 to 3.45.) (Remains on during positioning.)
Switches on while the test function is being used on the GPP.

(5) Zeroing request (X16, X17)

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

AD72 power is switched on;
Drive unit ready signal (READY) has turned off in BUSY state;
PC ready signal (Y2D) has turned on;

PLC ready (Y2D)

Zeroing request
(X186, X17) Approx. 1.5 sec

Parameters and/or zeroing data has been written from the GPP;
Zeroing is started; or

1) zeroing, 2) positioning, 3) jog operation, or 4) inching has
been selected in GPP or TU test mode.
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(6) Positioning commenced (X18, X19)

Switches on to confirm that the AD72 has started the specified
operation. Switches off when the start signal turns off.

Positioning start {Y20) j —l}___
Start complete (X18) L

Does not switch on in GPP or TU test mode.

(7) Battery error {X1A)
Switches on when battery voltage drops.
(8) Error detection (X1B)

Switched on by any of the errors in Chapter 8. Switched off when
the error is reset. For resetting, refer to Section 3.6.2 (page 3-45).

(9) Zeroing complete (X1C, X1D)

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

(10) M code ON (X1E, X1F)

The ON timing for this signal depends on the parameter setting (see
Table 3.5, page 3-10, 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 GPP or TU.

For further details, refer to Section 3.5.1 (16) (page 3-16).

(11) In-position (X20, X21)

Indicates that the work is within a defined range from the target
position. For further details refer to Section 4.4.1,

(12) Error excessive error detection (X22, X23)

Switches on when the pulse value exceeds the set value, resulting in an

error excessive error (EEX. error).
Switch Y2D off and then on to reset the error excessive error and turn off

X22, X23.

Error excessive error occurrence

§
PLC ready (Y2D) ———l

Error excessive error detection
(X22, X23)

Refer to Section 3.2.2 for the AD72 that can detect an error excessive
error using X22, X23.
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(13) Positioning start (Y20, Y21, Y22)

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

{14) Zeroing start (Y23, Y24)

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

(15) Stop (Y25, Y26)

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.

When this signal is switched on with the BUSY signal on, X14 and
X15 switch off after the motor is brought to a stop, X1B switches
on (during zeroing only), X1E and X1F switch off, and any other
signals remain unchanged.

(16) Jog start (Y27 to Y2A)

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.

(17) M code OFF (Y2B, Y2C)

The leading edge of this signal switches the “M code ON’ signal
off,

(18) PC ready (Y2D)

Indicates correct PC CPU operation. At the start of all positioning
operations (other than those carried out in GPP or TU test mode)
this signal must be on.

To write parameters and zeroing data, this signal must be off.(For
details, see Fig. 3.22 (Section 3.5). )

The following control actions occur when the PC ready signal switches
from off to on. (Also applies for GPP or TU test mode when neither
axis is BUSY.)

1) Parameter check and initialization;

2) Zeroing data check; and

3) Zeroing request ON, AD72 ready signal ON
4) Error excessive error clear

PLC ready (Y2D)
AD72 ready (X11)

Zeroing request (X16, X17)

I Approx. 1.5 sec
T

Switching the PC ready signal off while the AD72 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 GPP or TU test mode)
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Jog speed

Speed graph

PC ready (Y2D} j

AD72 ready {X11)

Zeroing complete (X1C) * 1
Positioning complete (X12) =

b - -4 - — - 4~ = —— -4

Stop (Y25) —l

Forward jog (Y27) |
I

Reverse jog {Y28) + | Ll_—__
Positioning commenced (X18)
susy xi —3 LY 1

*. If the signal marked * is already on before the forward/reverse jog signal turns on, the signal marked * turns off when
the forward/reverse jog signal turns on.

F - - |- - — 4 -4 - — - 4

Fig. 3.42 1/0 Signal ON/OFF Timing during Jog Operation

Inching speed
(fixed at. 20kpps)

T {
! 1
la—— Distance depends on parameter setting
'
1
1

PC ready (Y2D)
AD72 ready (X11)

Stop (Y25}

|

BUSY (X14)

!
Inching start ——-——-r:—_-\-'——

Fig. 3.43 1/0 Signal ON/OFF Timing during Inching Operation
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Pattern 01 Pattern 11

Pattern 11
Pattern 11
Dwell Pattern 00
Speed graph +

l
I
|
|
|
|
i
]
i
i
|

|
| t
. .
T
| |
| I
|
[
)
| (
Tl |
|
! I
' |
-l N

[

|

|

|

PC ready {Y2D) jﬁ /

AD72 ready (X11) |
Zeroing complete (X1C) "% X -
Positioning complete (X12) =~ — ] [h M
'
! f > (Note) m

Set by parameter

Stop {Y25) '—-1 /

t
(
i
i
j
Positioning commenced {X15)

BUSY (X14)

Start positioning (Y20)

Mecode — Y D G0
M code ON (X1E) l F%
M code OFF (Y2B)

Note: If positioning operation is shorter than the positioning complete signal output time in
the parameter, the positioning complete signal may be output continuously.

Fig. 3.44 1/0 Signal ON/OFF Timing during Positioning Operation

Zeroing speed

¥

Speed graph m

PC ready (Y2D) —J)
AD72 ready (X11) —'—‘J

Zeroing complete {X1C)
Positioning complete (X12) % —]

/
Stop {Y25) — /

-

Positioning commenced (X18)

\
BUSY (X14) -\ \
Zeroing request (X 16) /

Zeroing start {Y23)

IR

Fig. 3.45 1/O Signal ON/OFF Timing during Zeroing Operation
*: If the signal marked * is already on before the positioning start signal turns on, the signal marked * turns off when the
positioning start signal turns on.
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3.7 1/0 Interface with External Equipment

3.7.1 AD72 electrical specifications

i/0 Signal Description
5 to 24V DC (Use a 4.75 to 26.4V stabilized power supply.)
CONT. connector {Pin 1) | Current consumption: 10mA maximum
Used for AD72 control signals
Supply 5V DC (Use a 4.75 to 5.25V stabilized power supply.)
Terminal block Current consumption: 1.0A maximum + encoder current
er ° consumption (Max. 0.6A as a total of
X axis and Y axis)
Used for D to A converters and encoder
Drive unit ready (READY) High : (Supply power voltage — 1V) min.
. == {Input current: 0.3mA max.)
Stop-SIQnaI ) (STOP) Low : (Supply power voltage — 3V) max.
Zeroing dog signal  (DOG) {Input current: 2.5mA min.)
Input voltage :5V DC 1%822
High : 4,5V or more, 3mA or more
Low : 1.0V or less, OmA
Pulse width
2ms or longer
e S R S
Input Inching A phase (PULSER A) or longer | 1ms or longer
Inching B phase (PULSER B) (Duty rate: 50%)
Phase difference:
A phase I l J L Positioning address
(present value) in-
creases if A phase
B phase T _0.5ms or Tonger leads B phase.
Inuput pulse rise, fall time : 500us max.
{Open collector, TTL) Pulse frequency : 50KPPS max. {pulse width: 20us min.)
Phase A feedback pulse (PULSE A) gU:Se poe tf,'me : 8-2#5 max.
—_— e fall time  : 0. ax.
Phase B feedback pulse (PULSE B) High N i
Phase Z feedback puise (PULSE Z) Low : 0.8V max.
{Differential output) Pulse frequency : BOKPPS max. {pulse width: 20us min.)
Phase A feedback pulse (PULSE A) Pulse rise time  : 0.5ps max.
Phase B feedback pulse (P Puise fall time  : 0.bus max.
ase B feedback pulse (PULSE B) (Use the liner driver SN75113 or equivalent as the connection
Phase Z feedback pulse (PULSE Z) target.)
Output form : Open coliector
Load voltage :4.75 10 26.4V DC
Servo ON (SVON) Load current : 10mA max.
Maximum voltage drop when ON : 1.0V max.
Output Leakage current when OFF : 0.1TmA max.
Speed command {analog signal) Output voltage : 0to =10V DC {(10mA)
Encoder power supply Output voltage : 5V DC (Supplied from terminal block)

Table 3.10 AD72 Electrical Specifications
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3.7.2 1/0 interface electrical details

MELSEC-A

c Pin Number
on- . . .
nector 1/0 X Y Internal Circuit Signal Description
axis | axis
1 1 Power supply 5V to 24V DC
..... hooo-
l l l -ﬂ’\ Stop signal {1) Low to stop positioning. Signal durationz 20ms.
2 2 = —_— (2) This signal causes the AD72 to stop positioning
__________ STOP and turn off the start signal {START).
(1) Used to detect the actuator or “zeroing dog” during
~ Near-point signal zeroing. Low when zeroing dog signal is on.
3 3 o R {2) During zeroing using the zero-point signal, the zero point leaves
CONT DOG the near-point dog after the dog is detected, and changes into the
Input first grid point. The grid point is at resolver phase angle 0.
4 4 Manual puiser
""" Fe==- e A phase Signal described in Table 3.10
5 5 e PULSER A
6 4] 1 Manual pulser
----- beoe- -%}“ B phase Signal described in Table 3.10
7 7 PULSER B
(1) Turns on when the servo drive unit is normal and
can accept feed pulses.
3 3 (2) When started, the AD72 checks the drive unit
L Co— ready signal, and outputs a zeroing request when
. . the drive unit is not ready.
Input {-e--= ---- ~ Drive unit ready (3) Turn this signal off when the drive unit becomes
READY inoperative, for example when the control power
s supply or similar device becomes faulty.
4 4 (4) Positioning stops when this signal is turned off
SERVO during positioning. If it is turned on again,
positioning will not start unless restarted.
- - I . _1_ - - Servo on Any self-check error or excess pulse count error
2 2 SVON will cause this signal to switch OFF.
Output
5 5 +10V
""" L"" —10V Speed command | Analog output.
6 6 |
oV
ncoder power
Output|____. r_____ supply 5V DC, max. 600mA.
2 2 ¥ OV
5V
3 3 [ 3 470 12
.......... I * A phase feedback
4 4 ® pulse Connect to encoder A phase pulse output.
""" Fo--- [ & SN PULSE A
5 5 470 _§7 5115
5V
6 | 6 ™ 470 120
.......... B phase feedback
ENCO 7 7 pulse Connect to encoder B phase pulse output.
|nput """"" PULSEB
8 8 47 SN
PR 0 75115
5v
O I
---------- 470 120
10 10 Z phase feedback
.......... _ [ pulse Connect to encoder 2-phase pulse output. Used
1 11 476 SN PULSE Z as a zero-point signal during zeroing.
..... ——ea 75115
! ! Encod
__________ ncoder
Output ; ; power supply Used as the encoder power.
°v be r--l__--l---‘ ov f d d and +5V
Terminal| | |° " o ™" k nterna ! +1 power for speed command and +6V power
block | MPUt 5G bC i circuit E for encoder.
-";:.G-Znnﬁ_ [ L E 5V + 5%
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3.8 Battery Specifications

MELSEC-A

Table 3.11 provides the specifications of the battery used in the AD72.

Item

Type

ABBAT

Classification

Thionyl chloride lithium battery

Nominal voltage

3.6V DC

Guarantee period

b years

Total power failure time

300 days {7200 hours)

Application Power failure back-up for buffer memory
Size (mm) 16 diameter x 30 length
Table 3.11 Battery Specifications
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4. HANDLING

4.1 Handling Instructions

This chapter explains the part names of the AD72 and how to handle it
(especially before installing it)

(1)

)

®)

(4)

The module casing is made of plastic. Protect it from mechanical
shock and vibration.

Keep conductive debris, such as wiring off-cuts and drill chips, out of
the module.

Power off the PLC before mounting or dismounting the module to or
from the base. Refer to Section 5.3 for the mounting or dismounting
of the module.

Power off the PLC and drive unit before connecting or disconnecting
the drive unit connector.

As the connector has a specific orientation, confirm it and insert the
connector straight from the front.

After connecting it, completely tighten the two fixing screws.

When the drive unit is not connected, be sure to cover the connector.

(5) Do not connect the GPP or TU to the AD72 when the AD72 is busy.

As the connector has a specific orientation, confirm it and insert the
connector straight from the front.

After connecting it, completely tighten the two fixing screws.

When the GPP or TU is not connected, be sure to cover the
connector.

IMPORTANT |

While 5VDC is supplied to the AD72 terminal block, the

analog voltage (speed command) to the servo amplifier is

output if the PLC is powered off. The analog voltage will be

maintained at the level provided when the PLC was powered

off.

When the PLC is powered off, the servo-on signal of the

AD72 is also turned off.

Therefore, when the servo amplifier can use the servo-on

signal to stop control, be sure to connect the servo-on

signals of the AD72 and servo amplifier.

When the servo amplifier cannot use the servo-on signal to

stop control, take either of the following actions.

® Be sure to power off the PLC when the analog voltage is
0V (when the motor is at a stop).

® Create an external circuit that will switch off 5VDC when
the PLC is switched off.

41
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4.2 Nomenclature

LEDs I

Indicate AD72 operating status,
errors, etc.
Refer to Section 4.3,

MELSEC-A

Key switch l

M.PRO . . .Memory protect for op-
erating and positioning
data buffer areas

OFF . .. .Cancels memory protect
in operating and position-
ing data areas

LOCK . . .Disables analog output

from the AD72.
(For details, refer to Chapter 7.)

X SERVO I

X axis drive unit connector
For signals, refer to Section 3.7.2.

Y SERVO

Y axis drive unit connector
For signals, refer to Section 3.7.2.

X ENCO

X axis encoder connector
For signals, refer to Section 3.7.2.

Y ENCO I

Y axis encoder connector
For signals, refer to Section 3.7.2.

DC5V -DC5G-FG2 |

5V power supply terminais

{M3 screw)

The FG2 terminal is explained in
Section 5.2.1 (4).

X CONT.

X axis control
For signals, refer

signal connector
to Section 3.7.2.

Y CONT. l

Y axis control
For signals, refer

signal connector
to Section 3.7.2.

RS-422 connector

For ABGPP or AD71TU connection

X OUT, GND, Y OQUT terminals

Check output voltages.

GAIN X variable resistor l

Adjusts X axis output voltage gain.
Refer to Section 4.4.3.

ZERO X variable resistor ]

Adjusts X axis output voltage zero.
Refer to Section 4.4.3.

GAIN Y variable resistor ]

—
Ao72
X N
stoe  sTOP READY X ZERO
-POS.  IN-POS
NEoS R SERVO[X Y ZERO
POLE  POLE —errly oo
1 1
2 2 X BUSY BAT.}EER‘
3 3 YBuUsSY  WDT
S 5
Mg g2 OFF
7 7
8 8 M.PRO. LOCK
s 9
10 10
H/WE.  HMWE.
— %
30 X X
™o SERVO CONT.
00
8o | v
SERVO
20
. J
——
G
(o]
00 o
X
ENCO.
OO
03 /
Y
00 ENCO.
© our
og) | ©@ow ¥
© vout
0) GAIN
ocsv ]X
| | o|zERO
DCSG 16| AN ]‘*
[~ Y
[@] FG2 \o)zERO
—r).
N/

™~

Adjusts Y axis output voltage gain.
Refer to Section 4.4.3.

ZERO Y variable resistor

Adjusts Y axis output voltage zero.
Refer to Section 4.4.3.
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4. HANDLING

In-position, multiplication rate,
pulse value setting switches

SW2 and SW3 for X axis
SW4 and SW5 for Y axis.
Refer to Section 4.4.1.

(81— ] NS

= L —]
L] Ll —]
L1 —1 L ]—=-]
~ ~=
L =) [ —]

Swa SW2

= =0TN

-

Sw5 sSw3

— — ON
- -

e N

Data back-up batteryj

Refer to Section 4.4.4 and Section
9.2,

=] a3
ot | |oema

~es ~s

External device select swtiches

Select the encoder type connected to
X ENCO and Y ENCO. Refer to Sec-

tion 4.4.2.

Printed circuit board

—lnnnﬂﬂﬂnnnm—,

4-3




4. HANDLING

4.3 LED Indications

MELSEC-A

LEDs Name Indication ON Condition OFF Condition 'gt';:'
sSTOP Indicates stop signal state. Stop signal ON Stop signal OFF OFF
IN-POS. Indicates in-position state. In in-position range Out of in-position range | ON
: The number of pulses The number of pulses
EEX ngéga(?;czggcée;r;r):ﬁe is larger than is smaller than OFF
X v : the gain value. the gain value.
stoprlo o|sToP Indicates deviation . R
IN-POS|G  O|IN-POS POLE counter polarity. Positive Negative OFF
EEX|O O|EEX 0
POLE POLE
oo Je : e —3|—2[—1fo]|1[2[3]4[5] -
10 o1 2 2° ° ° ® ° °
2(0 02 2 T
slo ol 2 2 ole oo
4o o4 23 22 oo ]|e oo
n| 50 O|5 {_n 23 ole|e
27| slo ols {2 24 i doviat 2% elele
710 Of7 s ndicates deviation
80 08 2 counter value, * 2: LA LN OFF
90 0|9 26 2 oo |e
1010 Of1 7 27 ejloje
H/WE.[O O|H/WE. 2 28 s e e
28 2° o|o]e
29 210 e|ole
210 e: ON
H/WE. indicates ngg hardware Fault Normal OFF
Indicates AD72 ready PC ready signal (Y2D) PC ready signal {(Y2D}
READY state. ON OFF OFF
Indicates READY signal
SERVO-ERR.|  statein the driver READY signal OFF READY signal ON | SN/
the X SERVO connector.
lndicates_ READY signal
SERVO-ERR.|  statein the driver READY signal OFF READY signal ON | SN/
the Y SERVO connector.
READY|O O)X zERO X BUSY Indicates X axis busy state. Busy Not busy OFF
S_EE':;'O [:Z z:ozj:o Y BUSY Indicates Y axis busy state. Busy Not busy OFF
X BUSY|O O BAT.-J X ZERO '"dl',gfsfi ):e:ﬁ':sii';‘; t’;f""t Request ON Request OFF ON
Y BUSY[O O|WDT. - - -
Y ZERO lnd:;?:eri re:ﬁ'essies;gtgomt Request ON Request OFF ON
indicates AD72 hardware
HOLD status. E Normal OFF
Refer to chapter 8 for rror orma
HOLD error information.
BAT. ERR Indicates ls)‘a;::ry voltage Error Normal OFF
Indicates AD72 watch dog
timer status.
WDT ERR Refer to chapter 8 for Error Normal OFF
WDT error information.

* When 12 bits, 13 bits or 14 bits are selected in gain setting (refer to Section 4.4.1), only the
upper 11 bits of each binary indication are displayed.

The EEX LED is lit when:

The pulse value exceeds the allowed range (see Section 4,4,1 {3)); or

The acceleration/deceleration time setting is too short for the parameters and
drive unit used.

When the EEX LED turns on,

The output voltage changes to OV;
The pulse value is reset to 0; and

The “servo on’’ signal switches off,
The input signals X22, X22 of the AD72 turn on.

To turn off the EEX LED. switch Y2D off and then on.

4-4
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4.4 Settings

This section explains the AD72 slide switches, potentiometers and battery
connection method.

4.4.1 In-position, resolution and pulse value setting switches

This section explains how to set the in-position range setting, resolution
and pulse value setting switches of the AD72.

For Y axis For X axis
S s
= [ e
§. : e : : ~|:<.;_ ; This figure shows factory settings.
7 —mjoms =1 L
7 o—mla | amer 2
2 —mlom3 | (o0 e 2
Range setting gﬁ e fg U 32:: 56 Range setting
0102047) 17 loen | om0t 7 | (010 2047)
vt |
, | SW5 ! | SW3
Set to ON when adjust- i—=on]' : =ON|| Set to ON when adjust-
ing gain and/or zero. 2~ |1 e ing gain and/or zero.
Otherwise, set to OFF. Eet o= N i L Otherwise, set to OFF.
(Refer to Section 4.4.3.} 2 ’l ‘:g ! : ‘:g"’:‘ 2 (Refer to Section 4.4.3.)
Resolution rate setting —————————-{1{282 1, o83 [i Resolution setting
o™ |, |o@3 |
SW5-5 and 5-6 —{35 ! = ) SW3-5 and 3-6
OFF-OFF — x4 e e OFF-OFF — 1 x4
ON:OFF — x2 LTTTTh T g ON-OFF — 2 x2
OFF-ON — x1 OFF-ON —4 x1
ON:ON — x0.5 ON-ON —8 x0.5
Gain setting Gain setting
SW5-7 and 5-8 SW3-7 and 3-8
OFF+OFF — 11 bits OFF-OFF — 11 bits
ON-OFF — 12 bits ON-OFF — 12 bits
OFF+-ON — 13 bits OFF:ON — 13 bits
ON-ON — 14 bits ON-ON — 14 bits

(1) In-position range

X20 and X21 are used as flags to indicate when the X and Y axes
(respectively) count values are within a specified range on either
side of the target position. The range may be set from 0 to £2047
pulses on either side of each target position. The ‘‘in-position
range” flag may be used as indicated below:

1
1 |
i |
i I
i |
i ) |
| Positioning
| 1
1 |
| 1
3 1
| 1
! ]

I}
‘I Positioning
i complete complete
1 1 ' l
ON ! ro l
X12 |
OFF — : ,[L : 1=
1 . i 1 t
oo L I [
A LA A LA
e e i

A: In-position setting range

45
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{2) Resolution setting

The positioning resolution may be increased by providing a
multiplication factor for the feedback pulse train. The multipli-
cation factor may be set as 4, 2, 1 or 0.5 (reduced resolution).
These settings will correspond to 1/4, 1/2, 1 or 2 times the dis-
tance travelled per feedback pulse as illustrated below:

Max. 50KPPS

—
—

A phase feedback pulise _Il II I
| 1

N B B
B phase feedback pulse i

JR R P

]
1
t
l
I
1
t
I
1

|
|
1
|
1
I
1
I
1

R

|
i
|
!
|
i
|
i

I
|
.

ORI GRSV
PR U —

|
|
|
!
|
!

atimes JUUUILILA AN DA NI
o
R . 2 times —J-I n ﬂ n ” ” i ” H ”
esolution | | | | |
setting ! ! ! ! !

1 time —ﬂ rL JL rL JL
| | |
i 1 1

1/2 time —[L JL J-L-—

{3) Counter pulse value

The pulse value switches specify the maximum pulse value which
is expressed as follows:

The maximum pulse value represented by the following expression is
generated during servo motor operation.

speed command [PPS]

Maximum pulse value = — - =
position loop gain [sec "]

Position loop gain is generally between 20 and 30.

If this maximum pulse value is exceeded, the appropriate (X or
Y) EEX LED is lit.
Set the maximum pulse value within the following range:

0 to 2047 pulses with 11 bits selected
0 to 4000 pulses with 12 bits selected
0 to 8000 pulses with 13 bits selected
0 to 16000 pulses with 14 bits selected

Pulse value against analog output characteristics are illustrated
in Fig. 4.1.
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11 bits selected 12 bits selected 13 bits selected 14 bits selected

3 !

Gain adjustment J—
(Can be set in the range +3 to +10V)

'
1
L
|
|
[
I
t
1
1
|

+

95 8191 16383

- Pulse value

Example: For gain = 10V I

11 bits selected
13 bits selected

Gain adjustment (mV) 12 bits selected 14 bits”
(Can be set in the range -3 to -10V) selected

—3-2—11 ——-L-——-_-L___.._._._-__i_a

":I:I_’so' 12345678910111213141516
-- =51 _10
—15T

—25
(mV) Puise value

Fig. 4.1 Relation between Counter Pulse Value and Output Voltage
Therefore, select the slide switches as described below.

Example:

Consider a system in which the maximum speed is to be 200 KPPS
and the position loop gain is 20 sec™!. The maximum pulse value is

given by:
Speed (PPS) _ 200x10°
Position loop gain (sec™!) 20
= 10,000 counts

14 bits should therefore be specified.

47
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4 4.2 External device select switches

WD) «}e«——For phase A (SW6-6)
For X axis [ & fe——For phase B (SW6-5)
W3 <|[e——For phase Z (SW6-4)

B ~[*—For phase A (SW6-3)

For Y axis [ < [e——For phase B (SW6-2)
W f*——For phase Z (SW6-1)

NO —
In this example, the TTL output type
encoder is connected to the X axis and
the differential type to the Y.
The switches (SW6-1 to 6) are all factory-set to
OFF.
E;(;(:ier SiNtllg Connection
Phase A: Pin4 » — _AP7_2_ -
- PLG _phaseB:Pin7 :
. Phase Z: P|n\121 470 120 X
Open : 11, — -+~ : Reference
collector ON l | | potential 2.5V
output type :_ _ __J'Phase A:Pin5 | 470 :
Phase B: Pin 8 ! SW6-6
Phase Z: Pin 11 : (X axils A-phase)
i I
Lo o 4
AD72
Phase A:Pin4 mr— = —— - —-—19
PLG .
- - __|PhaseB.P|n7 1

(Phase Z: Pin 10| 470 120

i
1
]
| D_%* ) 1+ Reference
TTL output ON | | P - : potential 1.6V
type
P “ = = ~Phase A: Pin5 1 470 :
Phase B: Pin 8 | SW6-6!
Phase Z: Pin 11, (X axis A-phase)
1
. :
O |
AD72
Phase A:Pin4 mr — — - — — - = 1

PLG phase B: Pin7
"I Phase Z2:

Differential
output type

R

OFF

|SN7_51130rl

eauvalent y phase A: Pin 5 1 470
Phase B: Pin 8 |
Phase Z: Pin 11 :

SW6-6 !
{X axis A-phase)
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4.4.3 Gain and zero adjustments

The analog output gain is factory set to 10V and may be adjusted
between 3V and 10V as appropriate for the servo amplifier used.

"For Y axis For X axis
© xout "W T C S
| —BN | f -'EN |
) NI
@ GND o2 : o !
L] =] Bl =1
© vour S| S|
1| L]
gain agjustment : gl;lF | Fa.: : | |~ : Gain adjustment : ON
ero adjustment : | oD Ll =] j :
Check pins on AD72 front d ) P! 1 Zero adjustment : OFF
| SW5 t | SW3 |
G GAW] <—— X axis gain potentiometer I [ ] : tineeg |1
X wi] | jwiza
]
O] ZERO- *— X axis zero pot. y " = : | :gi‘
— o ||
@ GAIN 9 *— v axis gain setting pot. OFF|y! :l= U 1 OFF
v =] : : =k
s ZERO~ #—— Y axis zero adjusting pot. LS = <o oo _-a
PCB mounted DIP switches
VRs on AD72 front (See Section 4.4.1)

The output voltage may be checked between the following pins:

Xaxis..... X OUT, GND
Y axis..... Y OUT, GND

(1) Gain adjustment

a) Set DIP switches as follows:

X axis ....SW2-1 to 2-8, SW3-1 to 3-3 > ON
SW3-4, SW5-4 - ON
SW3-5 to 3-8 > OFF

Y axis . ...SW4-1 to 4-8, SW5-1 to 5-3 > ON
SW5-4, SW3-4 = ON
SW5-5 to 5-8 > OFF

b) Turn the GAIN X or GAIN Y variable resistor (VR) on the
front of the AD72 until the required voltage is measured
between the relevant test pins.

{2) Zero adjustment

a} Set DIP switches as follows:

X axis ....SW2-1to 2-8, SW3-1 to 3-3 > OFF
SW3-4, SW5-4 — ON
SW3-6 to 3-8 > OFF

Y axis . ...SW4-1 to 4-8, SW5-1 to 5-3 —> OFF
SW5-4, SW3-4 - ON
SW5-5 to 5-8 > OFF

4-9
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b) Adjustment

Turn the ZERO X or ZERO Y VR on the front of the AD72
until OV is measured between the relevant test pins.

410
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4.4.4 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 AD72. (For battery life,
etc., refer to Chapter 9.)

Positive lead (red)

Battery AGBAT

Negative lead (blue)

IMPORTANT |

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.

4-11
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5. LOADING AND INSTALLATION

This chapter explains the methods and precautions for loading and
installation to enhance system reliability and exhibit its functions fully.

5.1 System Design Precautions

Take the following precautions when mounting the AD72 on the base
{main or extension base).

{1) Do not use the AD72 on any extension base which does not
include a power supply (i.e. ABIIB).

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

(3) Do not install the AD72 adjacent to the AY22, AY23, AY42,
AY51, AYB0, AY6B0E and AY81 output modules, the AX42

input module, and the A61P, AG62P and AG65P power supply
modules.

5.2 Wiring

This section explains the items to be noted for wiring of the AD72 and
external device and the connection of the external wiring connector.
5.2.1 Wiring precautions :
Examples of connecting the AD72 and drive unit are given in Appendix 3.
This section explains the wiring precautions for the AD72 and external
device (including the drive unit).
(1) Connection cable length
Generally the cable length should be less than 3m.

(2) 1/0 signal wiring
® Separate the I/O signal wires from the power and main circuit
cables.

® Separate 1/O signal wires from other cables and use separate
conduit where applicable.

® |n excessively noisy environments 1/O signal wires should be
screened and the PC grounded.

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

(3) The cable length between the AD72 and encoder depends on the
encoder used:

Differential outputtype . ......... 30m (98.4 ft) max.
TTL, open collector type ......... 3m (9.84 ft) max.

Use twisted pair shielded wires.

(4) The AD72 may be used without grounding. If grounding is
required to avoid noise interference, etc., note the following:

CPU |AD72

Power
supply unit

il

G lFGZ

a) Ground terminals FG (power supply module) and FG2
AD72) separately Class D grounding (Class 3 grounding).

b) Use 2mm?2 (minimum) wire for grounding and keep the wire
run as short as possible.

5-1
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5.2.2 Notes on encoder connection

This section explains the precautions for connection of the encoder.

The AD72 deviation counter is an up/down counter.

Switching between up and down processings is performed depending
on the feedback pulse phase.

When Phase A of the input feedback pulse leads Phase B by a phase
angle of 90 degrees as shown in Fig. 5.1, the command pulses are
counted down.

When Phase B of the input feedback pulse leads Phase A by 90
degrees as shown in Fig. 5.2, the command pulses are counted up.

Phase A - L N S - ' Phase A I L 11
Fig. 5.1 When Phase A Leads 90° Fig. 5.2 When Phase B Leads 90°

When command pulses are counted at the speed command of a positive
voltage (when the motor rotates in the forward direction), the feedback
pulses shown in Fig. 5.1 must be entered.
When command pulses are counted at the speed command of a
negative voltage (when the motor rotates in the reverse direction), the
feedback pulses shown in Fig. 5.2 must be entered.
Note that when Phase A and Phase B of the feedback pulses are
inverted, the command pulses and feedback pulses are both counted
and the counter pulse value will be excessive, stopping the control.
The counting of command pulses and feedback pulses changes in the
following cases.
1) Rotation direction setting in parameter
...... The rotation direction of the motor and the positive/negative
counting of command pulses change.
2) When rotation direction of motor differs from that of encoder
...... Since the encoder rotates in the reverse direction when the
motor is rotating in the forward direction, their feedback pulse
phases are reverse to each other.
Table 5.1 shows the connection depending on the rotation direction
setting in the parameter and the rotation directions of the motor and
encoder.

5-2
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LCo-ordinating motor and encoder directionﬂ

The relative directions of motor and encoder may be the same {(i.e.
both forward in a given direction) or they may be opposite (i.e.
motor forward equivilant to encoder reverse).

The count direction may therefore need to be changed. This may be
done either in the parameters or by changing the wiring as shown
below:

For A phase fead of 90° on B phase
during forward encoder rotation.

Forward Reverse Forward U Reverse

Servo motor

Direction
Motor and Encoder Directions Set in Connection
Parameter
‘Phase Phase ;
LA LA
0 t Phase Phase;
: B B |
. AD72 Encoder
Motor forward equivilant to
encoder forward and vice versa .
Phase Phase |
LA A
1 "Phase Phase |
i B B |
AD72 Encoder
"Phase Phase |
| A
0 'Phase Phase 1
. B B |
.. AD72 Encoder
Motor forward equivilant to
encoder reverse and vice versa
IPhase Phase ;
1A t
VoA L2
1 ! Phase Phase |
. B :
AD72 Encoder

Table 5.1 Connection

Note that if the above connection is incorrect, the motor will also rotate at
power-on, resulting in an error excessive (EEX.) error.

5-3
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5.2.3 External wiring connectors

The AD72 is provided with the following connectors:

Two 9-pin connectors (plug) for X SERVO and Y SERVO connec-
tion

Two 9-pin connectors (socket) for X CONT and Y CONT connection
Two 15-pin connectors (plug) for X ENCO and Y ENCO connectors

Sleeve
(for 15-pin connector)

Q/: Protective seal

Screws B

Cover B Wire clamp % m
© Q Screws C

Screws A
Connector head @ Nuts

Assemble the connectors as follows:

1) Pass cable through sleeve.
(For the 15-pin connectors only)

¥

2) Solder the wires to the connector head.

\

3) Fit the connector head to cover A and
wind the protective seal around the
cables to prevent wearing of the insula-
tion.

4) Slide the sleeve over the protective seal.
(For the 15-pin connectors only)

\

Cable holder

5) Fit the wire clamp using screws A. Screw A

¥

5-4
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Screw C

6) FitscrewsC.

¥

7) Fasten cover B onto cover A using
screws B and the two nuts.

5.2.4 Wire connection

Fig. 5.2 shows the connector pin-outs. Connect the wires correctly
according to the 1/0 numbers given in Section 3.7.

(1) Use up to 0.3mm? wires. A thicker wire will not pass through the
cable clamp section.

(2) "Solder" the wires. Strip the wires properly to avoid a short circuit.
Cover them with insulating tubing wherever possible.

POINT I

Soldering ©

r ® "=

- S
' d <r@) @g
3 Wire © =

= @
- d N@ @2
g ® -

- Socket type Pin type “© ©
J (Applicable to X.CONT,) (Applicable to X.SERVO,) /

Y CONT connectors Y.SERVO connectors O

9-pin connectors .
P 15-pin connector

Pinouts viewed from cable connection side.
(See page 3-57 for pinout details)

Fig. 5.2 Connecter
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5.2.5 Compliance with EMC Directive and Low Voltage Directive

To comply with EMC and low-voltage directives, use shielded cables and
AD75CK cable clamp (made by Mitsubishi Electric) to ground to the panel.

1) When using cable of within 2m for wiring
® Ground the shield part of the external device connection cable with
a cable clamp. (Ground the shield part at the point nearest to the
external device connection connector of the AD72.)

® Wire the external device connection cable with the drive unit and

external device at the shortest distance.
® Install the drive unit within the same enclosure.

External device connection connector
2 12|« /
o (&) M~ /
= a
2919 | < = Cable cl
83a | / able clamp
[l [ ]
L1 / External device connection cable (within 2m)

==

2) When using cable of more than 2m to within 10m for wiring
@ Ground the shield part of the external device connection cable with
a cable clamp. (Ground the shield part at the point nearest to the
external device connection connector of the AD72.)
® Wire the external device connection cable with the drive unit and
external device at the shortest distance.
® Fit a ferrite core.

/ External device connection connector
/

|+ Ferrite core

// Cable clamp

Eiﬁ:]// External device connection cable (more than 2m to within 10m)

Drive unit

Drive unit

PLC CPU

—e] Ap72
\

Power supply

module

3) Ferrite core, cable clamp model names
® Cable clamp
Model name: AD75CK (Mitsubishi Electric make)
® Ferrite core
Model name: ZCAT3035-1330 (TDK make ferrite core)

Required tit
Cable length Product to be arranged SdLTer ualy
1 axis 2 axes
Within 2m AD75CK 1 1
oy AD75CK 1 1
More than 2m to within 10m
ZCAT3035-1330 1 2

5-6
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4) Cable clamp fitting position and shielded cable grounding method

Inside control panel

20 to 30cm

[How to ground shilded cable using AD75CK]

Shielded cable

Shielding wires

>

- QI
7 /?
/,\/@9 [~ Grounding terminal
\\
0

Screw for mounting to control cabinet (M4 screw)

‘ Grounding terminal installation screw (M4x8 screw)

AD75CK can ground up to four shielded cables having about 7 mm or
smaller outside diameters. (For details, refer to AD75CK cable clamp

operation manual <|B-68682>.)
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6. PROGRAMMING

6.1 Writing Programs

6.1.1 Program structure

The AD72 programs are generally included in a comprehensive program.
Here, program examples are given according to the following classification.

— Zeroing 1 axis
. ' 1 axis, simultaneous
Positioning operation 2 axes
Interpolation
| Jog operation ; :i:ass’ simultaneous
Operation
using See SWO-AD71P or
ABGGPP Manual pulser inching operation 1 axis AD71TU Operating
or Manual. :
AD71TU
— Address write during jog 1 axis
—  Address write during inching 1 axis
— Present value change 1 axis
— Error reset Simultaneous 2 axes
— Dataread andwrite  |. .. ...... ... ... .. .. . ... Section 6.3.2.
H Zeroing Taxis [.............. Section 6.3.7.
. . 1 axis, simultaneous .
Positioning operation 2 axes . .Section 6.3.3.
Interpolation | . . ....... Section 6.3.3.
Operation — Jog operation Taxis | .............. Section 6.3.4.
using —
program — Manual puliser inching operation Taxis | . .......... ... Section 6.3.5.
— Address write during jog Taxis | . ... ... ... ... Section 6.3.6.
—  Address write during inching Taxis | .............. Section 6.3.6.
F— Preset value change Taxis [ .............. Section 6.3.8.
— Error reset Simultaneous 2 axes . .Section 6.3.2 (7).
— Counter pulse clear Simultaneous 2 axes . .Section 6.3.10
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Unless otherwise specified, 1/0 numbers used in this manual assume that the
AD72 is located at slot 0, 1 of the main base.

1/0 slot No.

P

Power | ACPU
supply

N

1/0 numbers X. YO to X. Y2F
For details, refer to Table 3.9 (Section 3.6).

Fig. 6.1 AD72 Location for the Following Examples

All relevant A series processor units are referred to as “ACPU.”

POINT [

The AD72 occupies 48 1/O points (2 slots). When assigning
I/O in the ACPU parameters specify 16 points to the first
slot (vacant) and 32 to the second (special function unit).

6-2

iB (NA) 66095-A



6. PROGRAMMING /MELSEC -A

6.1.2 Notes on programming

POINT [

When the FROM and TO instructions are used, specify the
head 1/0 number of the second slot, i.e. AD72 head 1/O num-
ber plus T0H.

CPU | A

PR ] » RIS
~
N

.

X, YO X, Y10

to to \I/O number set to use FROM/TO instruction
X, YF X, Y2F

{1) Start-up program

The foliowing program steps should be used to clear error mes-
sages from the AD72 when it is first start-up.

M9038 Resets AD72 1
| *Resets error 1 scan
r MOV | KO | K2Y20 =1 after CPU RUN.
TO | H1 [K201| Kt | K1 —4
X1A (battery error)
,__1 lr T Ym Battery error
M9006 (ACPU battery error)
L~ _l }_ _________ -
{(ACPU RUN)
M9039 Interlock
,___4 }____d,lL Y2D PC ready
X1 AD72 ready
b l I ™ Provide start interiock.
AD72 X1B
seguence Error detection
program y ;H ’ Usable for stop, etc.

*Resetting the ACPU while the AD72 is “busy’ may cause it to flag an error, to
guard against this use the above sequence.

Fig. 6.2 [nitial Program
(2) PC ready reset

When an error check is made by the sequence program, the PLC
ready (Y2D) signal should be reset at error detection.
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6. PROGRAMMING /MELSEC -A

(3) Zeroing
The system must be zeroed at power-on.

(The present values in the positioning module cannot be guaranteed
at power-on.)

(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
The upper and lower stroke limits will only be operable if the
AD72 is functioning normally. Upper and lower limit switches
should be hard wired into the system.

{6) Emergency stop signal
The STOP input signal is a deceleration-to-stop signal for positioning,

and cannot be used to make an emergency stop.
Use the external contact to bring the drive unit into an emergency stop.

(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.
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(11) If only the X axis is used

Error flag

X1B
Reads the X axis error code
’_'ll'_’_‘liROM] H1 l K45 ID1001 K1 I [ from buffer address 45.

—<>| ko]D100 SET [ MO |—4¢ sets mo.

P m e e e - . = ——
: |
| 1
1 Error processing routine ll'—‘

MO

Error
2222 e

H‘—V—{ TO H1 I K201 rK1 [ K1J_——1 Resets the error code.

Note that the error detection signal (X1B) is switched on in the
event of an error in either axis. When error detection is deter-
mined by the state of X1B, both axes will be stopped by any
error. ,

X1B may be used as an axis start interlock as follows:

X1B
| ———+—— FROM | H1 | K45 |D100] K1 |—4¢ Reads the X axis error code.

$— FROM | H1 [k345]D101] K1 }—4¢ Reads the Y axis error code.

+— <>| ko |p100}— SET | M0 }—4 Sets M0 for an X axis error.
X axis starﬂ——' <> I KO lD1ﬂ-—| SETI M—l—-< Sets M1 for a Y axis error.

command
X1B MO M1 fF=====-

— l—'%—‘l I_'_Jn Interlock X axis prevented from starting
X1B L ket < if the error is in the X axis.
Y axis ignored.
1
Y axis start
command
X1B M1 MO _Ir _____ _'
st ;—— ; .
- H lL Intertock Y axis prevented from starting
____ if the error is in the Y axis.
X&? X axis ignored.
E

(12) Refer to Section 5.1 for the precautions for module arrangement.

6.2 Notes on Use of the GPP and TU
1) Connect the GPP or TU to the AD72.

2) Operation can be performed with the PC ready signal (Y2D) or
AD72 ready signal (X11) on or off.

3) Data cannot be transferred from or to the GPP when the AD72
is “busy’’ and the GPP is in test mode.

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

6-b
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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 AD72 data must therefore be written to the
buffer memory by the GPP.

(2) The parameters and zeroing data is checked at power on and
when the PC ready signal (Y2D) changes from OFF to ON.

{3) Positioning data is checked immediately before it is processed.
Any error will cause the error signal (X1B) to switch on and, in
most cases, positioning to stop.

Pattern 11
Pattern 00
Pattern 01
@ @ Pattern 00
Positioning operatio @ Dweli
ioni ration > -~
; | Dwal—! r
i | | |
Start i [ ! 1
t T t
[ I | {
! | | |
A2 | -
BUSY ; I :
n | N
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.

6-6
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6. PROGRAMMING

6.3.2 Data communication with PC program

MELSEC-A

This section gives basic examples for writing set data to the buffer
memory and reading data from the buffer memory using sequence

programs in the ACPU. Refer to Section 6.5 for K2ACPU programs.

(1) Read and write instructions

(a) Read from AD72

FROM instruction: Also FROMP, DFRQO, and DFROP.

[Format]
Exe%qt_ion
condition
A1, A2, q |
182 ———{Fromp| m | n2 | D | n3 |—
Exec:jution Change the
condition i
i execution
120 1 I PLS m [ condition
A0J2CPU MO into pulse
t—A—{From] n1 [ n2 [ o | n3 }—¢
Symbol Description Device
Upper 2 digits of the 3-digit head 1/O number +10H to which
ni the AD72 has been assigned (e.g. 5 when the head 1/O number K,
is X, Y040)
n2 Buffer head address of stored data K,
D Head number of devices to which data will be written T,C,D,W,R
n3 Number of words to be read K,
Fig. 6.4 Read Instruction FROM
Example: To read one word from buffer memory address 600
(X axis output speed) to D2 with the AD72 assigned
to X, Y130 to X, Y15F,
Execution

condition X141
—  FROMP| H14 | K600
(AD72 ready)

D2

K1

_+

Fig. 6.5 Read Example
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{b) Write to AD72

TO instruction: Also TOP, DTO, and DTOP.

[Format]
Exe%qtjon
condition
A1, A2, L
1,42 +— F— 7op | n1 [ n2 | s | n3 |}t
Execution Change the
cond;ﬁin execution
AOJ2CPU- F PLS m ! condition
MO into pulse
$—pF— 10 | 1 [ 2 ] s | 3 }—
Symbol Description AI;?‘:?:: €
Upper 2 digits of the 3-digit head 1/0 number +10H to which
nt the AD72 has been assigned (e.g. 5 when the head 1/O number K, H
is X, Y040)
n2 Buffer head address for written data K, H
s Head number of devices from which data will be written {may |T,C, D, W, R,
also be a constant) K, H
n3 Number of words to be written K, H

Fig. 6.6 Write Instruction TO

Example: To write positioning information to buffer memory

address 3872, with the AD72 assigned to X,Y10 to
X,Y3F.

X-axis data No. 1 positioning information example

Item Setting Data
Positioning pattern Continue with speed change | 11
Positioning method Incremental 1

Positioning direction Forward 0
M code 13 13
b15 b0

16 bits
arrangement ojojo(o|1{t|of1(0fof0O|OfO]1|1}1

—
Vacant I—»Positioning pattern
Positioning method | Hexadecimal

Positioning direction HDO7

» M code
Execution
l condition X21
1} —} TOP H2 | k3872 | HDO7 | K1
[ {AD72 ready)

Fig. 6.7 Write Example
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POINT I

one instruction.

may need to be reset.

A maximum of 2,000 words may be read or written using

Note however that in this case the watch dog timer (WDT)

{2) Present value read program

[Example]

Indication of X axis present value

[Notes]

(1) During positioning, the present value as stored in the AD72 buffer
memory lags behind the actual value by about 0.1 seconds.
{2) The present value is two words long.

[Data transfer]

ACPU data register

AD72 buffer memory -

Address
D11 602
— X axis present value —
D12 - 603
Written to D11 and 12 (32 bits)
[Program]
Read command
—F DFRO | H1 K602 | D11 K1
DBCD D11 K8Y30 Converts the contents of D11
to D12 into BCD for display
on a seven segment device

Note: The “D” in the two instructions DFRQO and DBCD specify 32 bit processing.

POINT

The present value is a command pulse output value
(feedback pulse not included).
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(3) Speed read while BUSY

[Example]

Y axis speed read

[Data transfer]

ACPU data register

AD72 buffer memory

Address

600 X-axis output speed

D14 601 Y-axis output speed
Stored into D14 (16 bits)
[Program]
Speed read
t—p—— FrOMP | w1 K601 | D14 K1
6-10
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{4) Data number and pointer write

MELSEC-A

[Exmaple] X axis data number and pointer write

[Note] The refevant axis must not be busy.

[Data transfer]

ACPU data register

AD72 buffer memory

Write (X axis BUSY)
command X14

1st point  start data : No. 1 D35 Address 4]
start data : No. 13 D36 |:> 1
2nd point
start axis : X axis D37 2
~ —~~
—~ys [
Pointer: 1 39
[Program]

"'—l IL ]'/{4 jITVIOVP I K1 I D35 Stores 1st point start data
No. into D35.
LMOVP l K13 I D36 Stores 2nd point start data .
No. into D36.
—]I MOVP l K1 J D37 Stores 2nd point start axis
{X axis = 01} into D37.
TOP l H1 KO [ D35 K3
—{ TOP ] H1 T K39 | K1 [ K1
6-11
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(5) Parameter and zeroing data write

[Example] X axis parameter write — Assume that the parameters are already in D16 to
31
[Note] When writing parameters and zeroing data, the PC ready signal (Y2D)

should be off.

{Data transfer]

ACPU data register AD72 buffer memory
{Data already written)

— Parameter data D16 Address 7872
Travel per pulse D17 7873
Speed limit value D18 7874
Jog speed limit value D19 7875
Acceleration and deceleration times D20 7876
Backlash compensation D21 7877
D22 7878
Upper stroke limit
D23 7879
D24 :> 7880
Lower stroke limit
D25 7881
D26 7882
Error compensation
D27 7883
. D28 7884
Travel per manual pulse during inching
D29 7885
Starting bias speed D30 7886
Positioning complete signal output duration D31 7887
b15 b7 b0
———————
(———TLL L]
N et A e d
! 'or 0 may be set * Unit setting
(ignored by OS).

‘———— Rotating direction setting

Pasitioning method

‘————— M code used/not used

——————— M code ON/OFF timing

——————— Pulse output mode

[Program]
Parameter
PC RUN  write command
J] 'ﬁ J,IV Y2D b PC ready

Parameter
write command

TOP [ H1 ’ K7872TD16 T K16 l—w

612
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(6) Speed change when BUSY

[Examplel] To change X axis positioning speed to 2,000 (20,000 mm/min)
[Note] Speed cannot be changed during interpolation.
Speed change command
Speed 2,000
Speed
[Data transfer]
ACPU data register AD72 buffer memory
To write speed change data D62 |___> Address 40
2,000
{Program] Example 1
Speed change Interpolation start
command X14 Y22 *q
1' IL J, |L }Kﬁ ’ MOVP | K2000 D62 ge(t)agpeed to be changed
(X axis BUSY) T
TOP H1 K40 D62 K1
Example 2
Speed change Interpolation start
command X114 Y22
1l 11 LY
il — —H TOP H1 K40 | K2000 K1
X axis BUSY
POINT [
The speed to be changed to (*1) set in the program is auto-
matically multiplied ten times by the AD72, e.g. when 2,000
is set, actual speed is 20,000mm/min (2,000 x 10').

6-13
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{7) Error reset

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

[Notes] (1) The error detection (X1B) 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 AD72 buffer memory
Address
D65 <::| 45 X-axis error code
{(FROM)
~ ~
e % N
201 Error reset ‘“1" resets error,
(TO)
[Program]
Error detection
X1B
*_———-I } FROMP] H1 | K45 I D65 | K1 |—< Reads X-axis error code to
D65.
Error reset
| TOP H1 K201 K1 K1

Writing “1” to the buffer memory error reset address resets the error code
and X1B. The error reset address is then automatically changed to “0"" to
acknowledge that the error code and flag have been cleared.

6-14
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6.3.3 Start positioning

(a) 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 A6GPP)

Complex programs with long scan times are required if all the ope-
rating data must be written from the sequence program.

(b) When set data are set externally
When there are many positioning data changes, programs are required
to write or read data to or from the buffer memory by communication
between the ACPU and AD72.
As complex programs with long scan times are required in this case,
simplify programs without using unnecessary programs.

6-15
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(1) Flow chart (2} Conditions
Signal State Remarks
Positioning - -
( ) External Drive unit READY ON
signal sTOP OFF
y AD72 ready (X11) ON *
Turn off PC ready signal Y2D Relevant axis busy {X14, X15) OFF
Relevant axis positioning OFF
Interface commenced {X18, X19)
signal

Relevant axis Mcode ON (X1E, X1F)| OFF

Write parameters and zeroing Relevant axis stop (Y25, Y26) OFF
data to buffer memory.

PC ready (Y2D) ON *

Positioning data

Write positioning data to buffer Start data number . If positioning speed is higher
memory. S - Within | 401 the speed limit value,
tart axis setting e t d
range posmonmg_ I.S executed at
Pointer the speed limit value.
Other
Zero address
Turn on PC ready signal Y2D.
Monitor present value 0 < present value £ 16,252,928

After | BREAK]| signal from the GPP or | STOP| signal from the AD71TU,

nejther axis should be busy.

Write start No. to buffer memo- *In GPP or AD71TU test mode, X11 and Y2D may be off.
ry.
Table 6.1 Start Conditions

(3) Timing

Write pointer to buffer memory.

Depends on pattern
. . Pattern 01 «+————» after start,
Turn on positioning start signal

(Y20, Y21, Y22). / \
i /
) ‘ Speed Dwell time

+—

A
J.

]
/

VA

NO PC ready (Y2D) ——5
AD72 ready (X11)
Stop (Y25)‘j

Start
complete?

<

X axis start (Y20)

Turn off positioning start signal

S I U I

T
(Y20, Y21, Y22). X axis BUSY (X14) ,( I
X axis positioning commenced (X18) :

- X axis positioning complete (X12)}~ ~ ‘J l

r - =]

Set in parameter

| 4T

M code X

<

Positioning
compiete?

M code ON {X1E)
M code OFF (Y2B)

LT
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(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
AD72 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.

[Data transfer]

ACPU data register AD72 buffer memory
D2 Address 0
To write start data No. [:>
[Program}
M9038
o] |- MOV | KO |K2Y20 Resets AD72 error 1 scan

after CPU RUN,

TO H1 K201] K1

Battery error  Interlock

K1
e Ly
r—-l | —f— Ym Battery error

{PC RUN)
M9039

H IL Y2D PC ready

X axis start  X11 X114 X18 Interlock

A b s [ ]

M4a1
’——' } MOV K1 D2 Specifies start data No.
{No. 1 in this example}
T0 H1 KO D2 K1 Writes data No. to buffer
memory address 0.
SET | Y20 X axis start signal
Y20 X18
| I { { 'F n RST | Yv20 Resets X axis start signal
after X axis has started.
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{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.
(3) To write parameters and zeroing data, turn off PC ready signal (Y2D).
[Data transfer]
AD72
buffer memory
(X axis) ACPU data register address (X axis)
1st point start data No. Do 0 Dwell time data No. 1 | D40 4672
\ start data No. D1 1 No.2 | D41 4673
2nd point [ ) -
start axis D2 2 No.3 | D42 4674
. start data No. D3 3 No. 4 | D43 4675
3rd point [ .
start axis D4 4 No.b | D44 4676
X axis pointer D5 39 ’ No.6 | D45 | 4677
(Y axis} No.7 | D46 4678
1st point start data No. D10 300 No.8 | D47 4679
2nd point [start data No. D11 301 No.9 | D48 4680
start axis D12 302 No. 10 | D49 4681
3rd point lstart da.ta No. D13 303 (X axis)
start axis D14 304 Positioning address data No. 1( DS0 5072
Y axis pointer D15 339 D51 5073
No.2( D52 5074
D53 5075
(X axis) N0‘3( ps4| [ [s076
Positioning information data No. 1 | D20 3872 D55 5077
No. 2 | D21 3873 No.4< D56 5078
No. 3 | D22 E> 3874 D57 5079
No. 4 | D23 3875 No. 5< D58 5080
No.5 | D24 3876 D59 5081
No. 6 | D25 3877 No 6< D60 5082
No. 7 | D26 3878 ' D61 5083
No. 8 | D27 3879 No 7( D62 5084
No.9 | D28 3880 ' D63 5085
No. 10 | D29 3881 No. 8< D64 5086
(X axis) D65 5087
Positioning speed data No. 1 { D30 4272 No D66 5088
No. 2 | D31 4273 D67 5089
No. 3 | D32 4274 D68 5090
No. 10|
No. 4 | D33 4275 < D69 5091
No.5 | D34 4276
No. 6 { D35 4277
No.7 | D36 4278
No.8 | D37 4279 (Y axis positioning data omitted)
No.9 | D38 4280
No.10 | D39 4281
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(X axis parameters}

Parameter information D120 7872
Travel per puise D121 7873
Speed limit value D122 7874
Jog speed limit value D123 7875
Acceleration and deceleration times D124 7876
Backlash compensation D125 7877
o D126 7878 Item Data Register
Upper stroke limit
D127 7879 X axis start data number (3 points} DOto 4
L D128 7880
Lower stroke limit D129 7881 X axis pointer (2) D5
Error compensation D130 7882 Y axis start data number (3 points) D10to 14
D131 7883 - - D15
o D132 7884 Y axis pointer (2)
Travel per inching input
D133 7885 Positioning information D20 29
i ; (No. 1 to 10) to
Starting bias speed D134 7886
Positioning complete signal ocutput D135 7887 PO
duration Positioning speedl 1) | D30t0 39
X .
(Y axis par.ameters). axis| oo ime 20
Parameter information D140 7892 {No. 1 to 10) D40 f°
Travel per pulse D141 7893 »
. Positioning address
Speed limit value D142 7894 Posi- (No. 1 to 10) D50 to 69
Jog speed limit value D143 7895 tioning
Acceleration and deceleration times D144 7896 data Positioning(li\ll'IfoqmatElo()rl) D70t0 79
Backlash compensation D145 7897 o.1to
- D146 7898 Positioning speed
Upper stroke limit [:> D80 to 89
PR ( D147 7899 v (No. 1 to 10}
L D148 7900 axis Dwell ti
Lower stroke limit well time
' < D149 7901 (No. 110 10) | D90t 99
D150 7902 e
Error compensation Positioning address
<D151 7903 (No. 110 10) | D100t 119
s D152 7904
Travel per inching input i D
D153 7905 X axis parameters 120 to 135
Starting bias speed D154 7906 Y axis parameters D140 to 155
Positioning complete signai output " -
duration D155 7907 X axis zeroing data D160 to 166
(X axis zeroing data) - -
Zero address < D160 7912 Y axis zeroing data D170 to 176
. D161 7913
Zero?ng speed D162 7914 Table 6.2 Data Register Contents
Zero!ng creep speed D163 7915
Zeroing c'jw'ell time D164 7916
Torgue limit D165 7017 | REMARKS I
Zeroing information D166 7918
Y axis zeroing dat .
(¥ axis zeroing data) Number the data registers freely. The buffer
Zero address D170 7922 .
( memory addresses are fixed.
Zeroing speed D171 7923
Zeroing creep speed D172 7924
Zeroing dwell time D173 7925
Torque limit D174 7926
Zeroing information D175 7927
D176 7928
6-19
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[Example 1] X axis start
M9038
*—‘ lﬁ - MOV KO [K2v20 Resets AD72 error 1 scan after
CPU run,
TO H1 K201 K1 K1
Battery error
X1A
,_l } ——{ Ym }-—1 AD72 battery error
(PC RUN)
M9039 Write command
% qU[{ Y20 PC ready
Write
command  X11 Interlock
= SET | M2 Data write .
M2 Y2D
+— L ToP | H1 |k3872| D20 | K10 X axis positioning information
TOP H1 1K4272| D30 K10 Speed
TOP H1 |K4672| D40 K10 Dwell time
DTOP H1 K5072| D50 K10 Address
TOP H1 |K7872| D120 K16 X axis parameters
TOP | Ht |K7912{ D160 | K7 X axis zeroing data
RST M2 Write reset
X axis start X11  X14 X18 X1E Interlock
¥ ]
— kT eis | wo
M3
P—{ F TO H1 KO Do K5 X axis start data No.
TO H1 K39 D5 K1 X axis pointer
SET Y20 X axis start
Y20 X18
Lﬁ 1' % RST Y20 X axis start reset

Timing is same as on page 6-16.
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[Example 2] XY interpolation start
M9038
*'——‘{ F MOV | KO | K2Y20 Resets AD72 error 1 scan after
CPU run,
M9038
— TOo | M1 | K201] K1 | K1
Battery error
X1A
—F @——A AD72 battery error
{PC RUN)
M9039 Write command
—} 1 Y2D b PC ready
Write
command X11 Interlock
1 ¥ SET M2 Data write
M2
+—{F ToP | H1 |k3872| D20 | K10 Positioning
information
TOP | H1 |K4272| D30 | K10 Speed Writes positioning data
to buffer memory
TOP | H1 |K4672| D40 | K10 Dwell time (X axis)
TOP H1 K5072| D50 | K20 Address
TOP H1 |K5872] D70 | K10 Positioning
information
TOP H1 | K6272| D80 | K10 Speed
Write (Y axis)
TOP H1 |K6672| D90 | K10 Dwell time
TOP H1 K7072| D100 | K20 Address
M2  Y2D
1 l 7‘ i TOP | H1 |[K7872| D120| K16 X axis
Parameter write
TOP H1 K7892| D140{ K16 Y axis
TOP | H1 |K7912| D160 K7 X axis
Zeroing data write
TOP H1 | K7922] D170{ K7 Y axis
RST | M2 Write reset
Interpolation ‘
start X15 X19 X1F X11 X14 X18 X1E
.__i HH,F _/l/F..,_“_JM*_.;'*__J PLS M3 X axis start
X axis start
I
H
Zero X axis
- \
V (To be continued)
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MELSEC-A

{Continued from preceding page)
\

M3
A om _{ IL TO H1 K0 Do K5 Writes X axis start data No. to
buffer memory
TO H1 K39 D5 K1 X axis pointer write
Interpoiation
start 3
— To | H1 |K300| D10 | K5 Y axis start data No. write
M4
“—I IL TO H1 K339 | D15 K1 Y axis pointer write
X axis start M3
,F SET Y20 X axis start
Interpolation
start 3
) ' l ] }* SET Y22 Interpolation start
Zero X axis M3
% ﬁ] lL SET Y23 X axis zeroing start
Y22 X18
T I } jl [[ RST Y20 X axis start reset
Y20
1 I }__J' RST Y22 Interpolation start reset
Y23
"_'{ I‘—J RST Y23 X axis zeroing start reset

Y axis start X11 X15 X189 X1F
,»—{ rb J‘ |—7H’—ﬂ/f——7'/r— PLS M4 Y axis start

Zero Y axis
L
— 1

Y axis start M4
+— 1} SET | Y21 Y axis start

Zero Y axis
I

_—L.g

4
rL SET Y24 Y axis zeroing start

F j' — RST Y21 Y axis start reset

] RST Y24 Y axis zeroing start reset

Note: For time shedule, refer to Fig. 3.44, 3.45 (Section 3.6 (17}).
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6.3.4 Jog operation program

(1) Flow chart (2) Conditions
Signal State Remarks
( Jog operation » External Drive unit READY ON
signal sToP OFF
AD72 ready (X11) ON *
Relevant axis busy (X14, X15) OFF
Switch off PC ready signal (Y2D).
Relevant axis positioning OFF
Interface commenced (X18, X19)
signal
Relevant axis M code ON (X1E, X1F) OFF
Write parameters to buffer Relevant axis stop (Y25, Y26) OFF
memory.
PC ready (Y2D) ON *
. If jog speed specified is
Stﬁ;;;ng higher than the jog speed
Jog speed speed or limit wvalue, opefation is
Switch on'PC ready signal (Y2D). higher ﬁz’if?\rlrgzg at the jog speed
Within
Others Parameters setting
range.
anggeowjég speed  to  buffer Neither axis should be busy after a [ BREAK]| signal has been recejved from

the GPP and both axes have stopped.

Neither axis should be busy after a | STOP| signal has been recejved from the
AD71TU and both axes have stopped.

*
Turn on jog start signal (Y27, in GPP or AD71TU test mode, X11 and Y2D may be off.

Y28, Y29, Y2A). o Table 6.3 Jog Operation Start Conditions
i (3) Timing

T Forward
/ N\ Reverse’

Turn off jog start signal. Speed

Positioning complete {X12)
Stop {Y25) 1!
T

i

I

I

f

1

PC ready (Y2D) j \

1

AD72 ready (X11) i

i

Pasition ;
oK?

Forward jog (Y27)

Reverse jog (Y28)

Positioning commenced
{X18)

BUSY (X14)

[ POINT ]

(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 backlash spec-
ified.
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(4) Program

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

[Example] X axis jog at 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]
AD72 buffer memory

X axis jog operation speed 2 000 E> Address 44
[Program]
M9038
{ } MOV KO K2Y20 Resets AD72 error 1 scan after
CPU RUN.

TO H1 K201 K1

Battery error
X1A

it

PC RUN
M9039 Interlock

— | 4 Y2D } PC ready

AD72 battery error

® |

X axis forward jog X11 X14 X18 X1E Y25

| | ] seT | wsy

X axis reverse jog

M51 *
’——i } TOP H1 K44 K2000 K1 Writes jog speed 2000 to
buffer memory.
X axis

M51  forward jog Y28

— #

b X axis forward jog

M51  Reverse jog Y27

— —#

X axis reverse jog

N N
00 ~

X axis X axis
forward jog reverse jog
a y4um RST | ms1
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1. The AD72 will wait until the output speed is zero before giving a second jog
output.

s 1 4 \

' N i

i
T i
! N
Jog start signal ——l ! U')

BUSY —J
Fig. 6.8 Jog Repetition
2. Interpolation is not enabled during jog operation.

3. The AD72 defaults to forward jog if both forward and reverse jog com-
mands are given simultaneously.

POINT I

The jog speed (*1) set in the program is automatically multi-
plied ten times by the AD72, e.g. when 2,000 is set, actual
speed is 20,000mm/min (2,000 x 10" ).
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6.3.5 Manual pulser inching (inching)

The following principle underlies positioning by manual pulse operation:
(1) When the manual pulse is operated, the pulse is transmitted to the AD72.
(2) The AD72 converts the received pulse into an output pulse.

The AD72 requires several tens of milliseconds to perform internal
processing, such as output pulse conversion.

Conversion expression

Number of AD72 output pulses = R;Q ..... (Expression 1)

P: "Travel distance per pulse” in the parameters
(setting unnecessary when the set unit is "PLS")

Q: "Travel distance per manual puls" in the parameters

R: Number of input manual pulse pulses

(3) The AD72 transmits output pulses, calculated in accordance with Expres-
sion 1, to the drive unit. The AD72 transmits output pulses as shown
below:

(a) In response to each input pulse from the manual puise to the AD72,
the AD72 transmits output pulses to the drive unit.

1 pulse

Input pulse from manual
puise to AD72

Output pulse from AD72

to drive unit A

Output pulse per manual pulse pulse
(The AD72 pulse output speed is ad-
justable.)

{b) The AD72requires the time calculated from the following expression
to complete pulse output in response to each manual pulse.

AD72 puise output time = (AD72 internal processing time) +
(Pulse output time) [ms] ..... (Expression 2)
1 7
) ~_ 2)
1) AD72 internal processing time: Several tens of milliseconds
2) Pulse output time:

(Travel distance per manual pulse ) x (Number of pulses the AD72 counts)

(AD72 pulse output speed)*
..... {Expression 3)

* The pulse output speed of the AD72 is 20Kpps (fixed).

As soon as the AD72 completes pulse output, it receives the next
input pulse from the manual pulse, and accordingly transmits output
puises to the drive unit within the time calculated in accordance with
Expression 2.
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1 pulse 1 pulse
input pulse from manual 1): AD71 internal processing time
pulse to AD72 (several tens of milliseconds)
2): Pulse output time (ms)
4) 3): AD72 pulse output time (ms)
4}: Manual pulse pulse input
Output pulse from AD72 time {ms)
to drive unit
1) 12) 1) '2)
~— —
3) 3)

Consequently, the AD72 transmits output pulses intermittently even if it
receives continuous pulse input.

If the manual pulse input time (ms) is shorter than the value obtained in
accordance with Expression 2, output pulses remain in the AD72. These
pulses will be transmitted after the AD72 completes each internal proc-
essing (several tens of milliseconds).

(4) While the AD72 is transmitting pulses to the drive unit, the BUSY signal
of the relevant axis is on.

POINT l

(1) Always disable the inching operation when not in use
{i.e. write "'0’"' to buffer memory address 47 (X axis) or
347 (Y axis). See page 3-43.)

(2) The inching operation is allowed if:

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

(3) The input and output counters which count the number
of inching commands given, are cleared approx. 0.2
seconds after disabling the inching function or switching
off the PC ready signal (Y2D).

When the stop signals (Y25, Y26). are switched on,
the pulse input and output counters are cleared to 0.

{4) Travel requiring backlash compensation is not started if
the number of output pulses is less than the backlash
setting value.

(5) The inching command input counter is not cleared if
there is an error preventing operation. In this case disable
the inching function (which clears the counter), clear the
error, and then re-enable the inching function.
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(1) Flow chart {(2) Conditions
< Positioning , Signal State Remarks
External Drive unit READY ON
signal sToP OFF
AD72 ready (X11) ON *
Turn off PC ready signat {(Y2D) R
. . On during manual pulser
Relevant axis busy (X14, X15) OFF pulse generation
Relevant axis positioning
1 ln;zu;]f:[ce commenced {X18, X19) OFF
Turn on PC ready signal (Y2D). Relevant axis M code ON (X1E, X1F) OFF
Relevant axis stop (Y25, Y26) OFF
PC ready (Y2D) ON *
i "Inching enable”
in buffer memory Bit = 1
Enable inching function. X axis 47]
nable inching function [Y axis 347
Others Within
Parameters setting
range.
Neither axis should be busy if a {[BREAK| (A6GPP) or |STOP| (AD71TU)
Give inching command. signal has been received and positioning has stopped.

*In GPP or AD71TU test mode, X11 and Y2D may be off.
- Table 6.4 Start Conditions

(3) Timing

Position
oK?

Speed {fixed at 20KPLS/sec)

Disable inching function. l
PC ready {Y2D)

AD72 ready (X11) -—-I

BUSY (X14)
Complete I

Inching enable
(Buffer memory address 47)

Inching input

IMPORTANT |

Error code 73 is given if the inching command is given while
the AD72 is “BUSY’’ during positioning, zeroing or jog
operation. For this reason, it is recommended that inching is
disabled while not in use.
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{4) Program

[Example] X axis inching

[Note] Start conditions are shown in Table 6.4.

[Data transfer]

AD72 buffer memory

1 1" for inching f i b
Add or inching function enable
g E> ress 47 0" for disable
[Program]
M9038
i = MOV KO K2Y20 Resets AD72 error 1 scan after
CPU RUN,

TO H1 K201 K1

Battery error

K1
X1A
’———{ |L @— Battery error

PC RUN Interlock

| +F Y2D  PC ready

Inching mode X11 X|14 X18 X1E Y25
] | ]

—— e ] s |

M21
- To | Ht | ka7 | k1 | ki X axis
Sets inching function enable

1" to buffer memory 47.

Inching mode
-+ TOP | H1 K47 KO K1 X axis
Resets inching function enabie
to “0.”
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6.3.6 Position address teaching

May be achieved as follows:
(1) Jog operation

Move the system to be required position and write that address
into the buffer memory.

(2) Inching operation

Inch the system to the required position and write that address
into the buffer memory.

{3) Jog then inching combined

Course position using the jog operation then fine position with
the inching function. Write the address to the buffer memory.
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[1] Jog to position and teach

(1} Flow chart (2) Conditions
( Jog operation > Signal State Remarks
External Drive unit READY ON
signal STOP OFF
AD72 ready (X11) ON *
Switch off PCreadysignal (Y2D). Relevant axis busy (X14, X15) OFF
Relevant axis positioning OFF
interface commenced {X18, X19)
signal
Relevant axis M code ON (X1E, X1F) OFF
Write parameters to buffer Relevant axis stop (Y25, Y26) OFF
memory.
PC ready (Y2D) ON *
. If jog speed specified is high-
Stgrtmg er than the jog speed limit
Jog speed s e;sor value, operation is perform-
Fl')\i her ed at the jog speed limit
Switch on PC readysignal (Y2D). S value.
Within
Others Parameters setting
! range.

Neither axis should be busy after a {BREAK] signal has been received from

Write jog speed to buffer the A6GPP and both axes have stopped.

memory.

Neither axis should be busy after a [STOP| signal has been received from
the AD71TU and both axes have stopped.

*In GPP or AD71TU test mode, X11 and Y2D may be off.

Turn on jog start signal (Y27, Table 6.5 Address Write Conditions Using Jog Operation
Y28, Y29, Y2A). (3) Timing

TL

Turn off jog start signal. Speed

i

|

|

|

1

PC ready (Yzo)i !
AD72 ready {X11) :

]

:

|
I b
i !
| 1
] | 1 ; )—
ﬂ; T — N
i i
Position Pasitioning complete {X12) +— ; : : ;
oK? Stop (Y25) — | il | f
— | [
1

Forward jog (Y27)

Reverse jog (Y28) $
Positioning commenced
(X1

_.._..4_.._._

8)

Write data No. and present value ' BUSY (X14)
to buffer memory.

!

Write command

For two or Write (M)

more places
—P!—l<— 0.5 sec

F

Complete
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(4) Program

System is positioned in jog mode and resulting address written to

buffer memory.

X axis jog and address written as data No. 1 (jog speed = 2,000 {20,000
{Example] ] , ;
mm/min)})
[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 AD72 buffer memory
X axis jog 2000 E> Address 44
operation speed (TO)
A ~
602
<:j : X axis present value
603
o (FROM) A L
D12 T
5072 X axis data No. 1
l:> 5073 positioning address
(TO}
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[Program]
To write address to data No. 1
M9038 .
} MOV KO K2Y20 Resets AD72 error 1 scan after
CPU RUN.
M9038
! TO | H1 | K201 | K1 | KI
Battery error
X1A
: % @—4 AD72 battery error
PC RUN Reset
| [y VO
< I 1 @ PC ready
X axis forward jog X11 X14 X18 X1E Y25
—— sev | wer
X axis reverse jog
M51
g TOP H1 K44 [K2000| K1 Writes jog speed 2000 to
buffer memory.
X axis
M51 forward jog Y28
_, | l ! lr ]J'{ Y27 p X axis forward jog
M51 Reverse jog Y27
i = ﬁl lr }{ Y28 $ X axis reverse jog
X axis X axis
forward jog reverse jog
— ST
Write
comr’rand XI14
1] 748 SET
K5
M5
] I IL @—-1 0.5-second timer
T8
Hk jJ RST | M5
s oo ]
M6
>———| l— DFRO H1 K602 D11 K1 Stores X axis present value
(address 602, 603} in data
register.
-P———(DTO l H1 ‘ K5072 | D11 T K1 '— Write to X axis data No.
address
DBCD | D11 |K8Y30 BCD display
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[2] Inch to position and teach

(1) Flow chart {2) Conditions
Signal State Remarks
Inching operation
£ Drive unit READY ON
xternal
signal STOP OFF
AD72 ready (X11) ON *
Switch off PC ready signal{Y2D). Relevant axis busy (X14, X15) OFF
Relevant axis positioning OFF
interface commenced (X18, X19}
signal
Relevant axis M code ON (X1E, X1F) OFF
Write parameters to buffer Relevant axis stop (Y25, Y26) OFF
memory.
PC ready (Y2D) ON *
Inching function enable
in buffer memory o
X axis 47 Bit0=1
Y axis 347
Switch on P i
C readysignal {Y2D). Others Within
Parameters setting
. range.
Neither axis should be busy if a [BREAK| (A6GPP) or | STOP] (AD71TU)
signal has been received and positioning has stopped.
Enable inching function. *In GPP or AD71 TU test mode, X11 and Y2D may be off.
Table 6.6 Address Write Conditions
(3) Timing
Give inching commands,
Speed (fixed at 20KPLS/sec)

4 PC ready (Y2D) -—l
AD72 ready (X11) ——]

BUSY (X14)

Inching function enable _——J

{(Buffer memory address 47)

—_—— =

Position
OoK?

|

-

Inching input

Write data No. and present vaiue
to buffer memory

Write command

For two or
more places Write {M24)

| E—
|
J
L

Disable inching function.

IMPORTANT |

y Error code 73 is given if the inching command is given while
( Complete > the AD72 is ‘BUSY" during positioning, zeroing or jog
operations. For this reason it is recommended that inching

is disabled when not in use.
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(4) Program

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

[Example]

Inch 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]

ACPU data register

D21
D22

(TO)

(FROM)

(TO)

AD72 buffer memory

Address

47

602

603

[

) )

(@8

5072

5073

“1" for inching function enable

0’ for disable

X axis present vaiue

X axis data No. 1
positioning address
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[Program]
M9038
) | 'r MOV KO | K2Y20 Resets AD72 error 1 scan after
CPU RUN.

TO H1 K201 K1 K1

Battery error

X1A
1 l = - @——4 Battery error

PCR lIJN Interlock

[ % Y2D b PC ready
lnchinngode X11 X14 X18 X1E Y25
11 | ] } ]
— | s H—1f F—f PLS | M21

1 To | H1 | ka7 | K1 | K1 X axis
Sets inching function enable
1" to buffer memory 47.

Inching mode

I TOP H1 K47 KO K1 X axis
Disables inching function.

Write
comn;and X14
|

/IL SET | M23

5
M23 K
‘;__l ‘li T b 0.5-second timer
T11
} lL : RST | M23
PLS M24
M24
| - DFRO| H1 | K602 | D21 | KI

DTO H1 K5072 | D21 K1

DBCD | D21 K8Y30 BCD display
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[3] Teaching the position address and defining the data number using a thumbwheel switch

[Example] The data number for the address reached is input from a 3 digit BCD switch
wired to inputs X0 to X5B.

[Program]

Write
command X14

L

M100
— — {sn\u Tstso | D10ﬂ—< Converts data No. from BCD
to BIN and stores into D100.
M100 l
—] }——-[ <= ] K1 moﬂ-——{ >= {K4oo D100} SET IM101 ¢ Data No. range check
>—-L + ’D100[D10(;|—4
Doubles data No. and stores
into index register.
MOV |D100| 2z ]
Write

command M101
4 ) 7

| Y70 QOutput on indicates a data
number range error.

M100 M101
 — _ SET| M5
Kb
M5
- } ®_4
T8
Iy [T

s | we

X axis
Mf specification |
I 1' i 1 DFRO I H1 |K60ﬂ DZOT K1 |’—‘ Writes X axis present value to
address relevant to specified
data No.

5072 + (dataNo. — 1) x 2
Y axis

—fDTo | HA l K50702l D2OT K1 J—< = 5072 + data No. x 2
M{S specification

,___1 I { IL 1[ DFRO | H1 IK604| D20 | K1

Writes Y axis present value to
address relevant to specified

data No.
—‘DTO[ H1 |K707OZ‘020| K1 l—*

Write command .
,H: RST [ M101
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6.3.7 Zeroing

(1) Flow chart

{2) Conditions

MELSEC-A

( Zero ) Signal State Remarks
External Drive unit READY ON
signal sTOP OFF
AD72 ready (X11) ON *
Switchioff PC ready signal (Y2D). Relevant axis busy (X14, X15) OFF
Relevant axis positioning OFF
commenced (X18, X19)
Interface R R
" Relevant axis zeroing complete
signal (X1C, X1D) OFF
Relevant axis M code ON (X1E, X1F) OFF
Write parameters and zeroin N
data tori)uffer memory. 8 Relevant axis stop (Y25, Y26) OFF
PC ready {Y2D) ON *
Zeroing data No error
- R Max. twice
Others Repetition of zeroing start consecutively
Neither axis should be busy aftér BREAK] (A6GPP) or [STOP] {AD71TU)
Switchon PC ready signal {Y2D). has been received and positioning has stopped.

Switch on zeroing start (Y23,
Y24).

After zeroing switch off zeroing
start (Y23, Y24).

*In 'GPP or AD71TU test mode, X11 and Y2D may be off.

(3) Timing

Table 6.7 Zeroing Conditions

Zeroing

OFF

complete?
{X1C, X1D ON?)

( Complete }

Zeroing speed

Speed

Creep speed

|

|

1

|

|

PC ready (Y2D)j "
AD72 ready (X11) :
!

-

Zeroing complete (X1C)
Positioning complete {X12) ™~

Stop (Y25)

Positioning commenced (X18)

BUSY (X14)

|
[
]
|
|
|
|
|
|
]

Zeroing request (X16) —w

|

Zeroing start {Y23)

Start of other than

zeroing
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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
register.

[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 zeroing command may be used no more than twice consecutively.
{i.e. with no intermediate operation)

[Program]
M9038
1 l IL { MOV I KO TKZYZO }—" Resets AD72 error one scan
after CPU RUN,
{ 10 ‘ H1 T K201 | K1 | K1j—a-
Battery error
X1A
1 l % Ym b Battery error
PC RUN Reset
lL Y2D b PC ready
X axis zeraing
1 | I PLS M50
input  x11 X14 X118 X1C X1E Y25
T ‘l t H 4 ' PLS | M55 b
M55 X axis
{ |L SET | Y23 b Zeroing start
Y23 X18
} I } ﬁ] lL RST Y23 ] Zeroing start reset
Y axis zeroing
1 | F PLS M51
input X11 X156 X19 X1D X1F Y26
i
M56 ) Y axis
i e [ b
Y24 X19
|[ =} RST | Y24 |—4
- - Y
Y23 X1B
1 | ' * | { RST Y23
Start signal OFF if any
Y24 error is found
A I ‘ — RST | Y24
1 | FROMP r}ﬂ l K45 l b1 l K1 | " Reads error code from
buffer memory Reference
program
FROMP | H1 | K345 | D12 K1 to D11 and D12.
Error reset X1B [
— { TOP l H1 me ( K1 J K1 l—« Error reset
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6.3.8 Present value change

(1) Flow chart (2) Condition
Q’resent value Cha”@ Table 6.8 Present Value Change Condition
Signal State Remarks

Relevant axis BUSY OFF

Ensure that relevant axis
is not busy.

Write present value to
buffer memory.

4

C Complete )

(3) Program

[Example] To change the present value to 500 only when the X axis present value change
command turns from OFF to ON

[Data transfer]

ACPU data register AD72 buffer memory
Set lower digit of present value. D15 Address 4 X axis present value
Set upper digit of present value. D16 42 change data
D17 o~ ~
D18 ’ 602 X axis present value
603 (©.9)
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[Program]

X axis present value
change command

il PLS| M1
M1
o 1 SET| M2
E’ M2 X14
5 s p i ovove| ks | D15
S| F DTOP| H1 | k&1 | D15 | K1
&
B SET| MO
- RST | M2
0% MO
2| it DFRO| H1 | ke | D17 | x4
g5+ D= |05 | o1 rsTl Mo
[ Present value |
| changing flag
X axis start | [T~~~ T oo
command ¢ MO H

x
©
X,
(2]
[2]
=3
o]
=N
=
=
o]
«Q
=
O
3

— i

X axis start program

Turns on M2 only when X axis
present value change command
turns from OFF to ON.

Sets 500 to data register.

X axis present value write

Sets "MQ" for start interlock*.

Turns off M2.

Reads from X axis present value
OS data area.

Resets "M0O" when X axis present
value change is completed.

Executes X axis start program
under X axis start command
when present value changing
flag "MO" turns off.

*: Makes the X axis start program unexecuted while "MQ" is on (present value is being changed).

1. Always write the two (upper and lower) words to the present value change area
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 parameters should be written to the buffer memory before

zeroing.
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6.3.9 Positioning stop

The positioning process may be stopped while the AD72 is busy
as follows:
Independent
; Inter-
ltem Valid Operation polation
Signal  Igojevant| Other Otp;g:‘a-
axis axis
STOP signal from drive unit ON f @]
PC ready signal {Y2D) OFF* i O e}
Stop signal from PC (Y25, Y26) ON f @]
BREAK]| key input from GPP or | STOP | key r_
input from AD71TU © © ©

O indicates that the signal is valid.
*In GPP or AD71TU test mode signals Y2D, Y25, and Y26 are ignored and cannot stop

processing.

Table 6.9 Stop Signals

{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.

Speed

BUSY

Positioning speed

Deceleration

/_

Stop signal
(Y25, Y26)

)

Start signal
(Y20, Y21, Y22}

I'——Pl Not started

Fig. 6.9 Stop Signal

Stop
L
- SET Y25
Stop
¢ F RST Y25

b 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

Creep speed
Zeroing

BUSY

Stop signat

Fig.6.11 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 is only valid at its leading edge, therefore if it is
already on when the stop signal is reset the process will not
restart.

{d) M code
The conditions shown in Table 6.9 turn off the M code ON

signal at 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 AD72 has reached (see

below).

Point update

Pattern 01 Pattern 00

Dwell

A

B

{Interpolation operation)

- (Duavl operation)

Stop signal turns on

Stop signal turns on

The relevant axis has not yet
executed positioning in B.

Condition in area A inarea C
The relevant axis is not busy - .
. Lo Only the original axis
or is executing independent stops
positioning in B. Both axes stop. ps.

Both axes stop.

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 AD72 is BUSY. For all the follow-
ing, positioning is decelerated to a stop and the GPP displays an

error message.

Independent
. Inter-
Item Valid Operation polation
Signal | Rojevant| Other | OPE™®
- N tion
axis axis
Ready signal from drive unit OFF 1 O
Operation error (8231 error) O
AD72 bus error O

Table 6.10 Stop Signals (Hardware)
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(3) Restart after stop

(a) Proceed to next address

6. PROGRAMMING /MELSEC -A

A restart changes as indicated in the following table depending
on the positioning method and whether automatic data No.
change is used or not.

Absolute method

Incremental method

2-axis independent
operation/2-axis
interpolation operation

2-axis independent
operation/2-axis
interpolation operation

When automatic data No.
change is not used

Enabled

Disabled

When automatic data No.
change is used

Disabled

Disabled

¢ When automatic data No. change is not used
Indicates that the data No. is set to only the first point (X axis address: 0, Y
axis address: 300) of the positioning start data No. area in the AD72.

¢ When automatic data No. change is used
Indicates that multiple data Nos. are set to the positioning start data No. area
(X axis address: 0 to 39, Y axis address: 300 to 339) in the AD72.

In the mode disabled in the above table, take either of the following actions.
e Perform zeroing and then restart positioning.
® Re-set the positioning data and then restart positioning.
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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]

AD72 buffer memory

ACPU data register
<:] Address 438 Current data number being
processed
D22
[:> 0 X axis start data No.
[Program]
Stop signal Y25
¥ {} RST | v25 Resets X axis.

Restart

—+ PLS | M51 Restart

M51
>__._| F FROM | H1 K48 D22 K1
TO H1 KO D22 K1
M51 Y25
{ IF ,H, SET Y20 X axis start

(b) Zeroing method
Refer to Section 6.3.7.

(c) Restart after stop during zeroing
A zeroing start cannot be repeated two or more times.
Start zeroing after performing the following operation.
1) Perform positioning once according to a proper data No.
2) Perform positioning properly by jog operation. When the
system stops near the zero point, jog the system to before
the zeroing dog.

(d) Positioning has been stopped using the “BREAK’’ key on the
GPP

The “BREAK' key stops both the X and Y axes. Positioning
can be restarted when both axes are not busy.
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6.3.10 Counter pulse clear program

(1) Flow chart

(2} Conditions

C

Counter pulse clear ) Signal State Remarks

Y

Relevant axis BUSY OFF

Ensure that rele
busy.

vant axis is not

v

Write ““0" to buffer memory
address 202 or 203.

Y

Read data from
address 202 or 203
that the data is “O0FFH".

buffer memory

to check

'
( Complete

D

[Example]

To clear counter pulses of both X and Y axes and then switch on M100
and M101

[Data transfer]

ACPU data register AD72 buffer memory
Address
202 X axis counter pulse clear
(TO)
D100 <: 203 Y axis counter pulse clear
(FROM)
D101
[Program]
Pulse clear X14
command (X axis BUSY)
"——{ F——**——‘j/r——{ TOP ] H1 rK202 I KO ] K14}—< X axis pulse clear

X15
(Y axis BUSY)

TOP l H1 [K203l KO l K1 '—«»Yaxispulseclear

-*——(FROM] H1 FKZOZ ] D100 I K2 I-——* Pulse clear state read
—

| Switched on when X axis
lHOOFF [ D100 [ M100 pulse clear is complete.

-

1 Switched on when Y axis
J HOOFF l p1o1 ] M101 pulse clear is compiete.
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POINT I

(1) As shown in the preceding example, the corresponding
addresses must be directly specified for the X and Y axes
in the counter pulse clear program.

Pulses are not cleared if batch processing is performed for
several addresses as shown below:

Example 1: Batch processing of addresses 202 and 203

Puises of X axis are only cleared and those of Y axis
are not cleared.

Clear command X14 X15 [
+——H A+ + {Top| H1 [k202] k0 | K2

(Batch processing of addresses 202 and 203}

Example 2: Batch processing of addresses 201 to 203

Pulses of X and Y axes are not cleared.
X

Cear command X14 15
+——{ F———————{1op[H1 [K201] ko] K§—+

{Batch processing of addresses 201 to 203)

(2) Zeroing must be performed after counter pulse clear.

The present value of the AD72 is controlled in accor-
dance with the pulses transmitted to the deviation count-
er. Clearing counter pulses resets the deviation counter
pulses to ‘0" and causes a position shift by the pulses
cleared.

(3) The AD72 allowed for pulse clear is given in Section
3.23.
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6.4 ACPU Remote 1/O Station Programming

6.4.1 Notes on programming

Data communication with a remote 1/O 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 /O 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 AD72 : RTOP instruction
Data read from AD72 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 AD72 in a remote 1/O station. (These may be
used in the same scan if addressed to separate AD72 units.)

{4) Control signals between master and remote stations

® Due to the relationship between the master station scan time
and link scan time, Y1 to a remote |/O station may not be
output by PLS Y[I[.

® Since data are transferred between the master station and
remote 1/O station in a batch refresh method after the END
(FEND) instruction is executed, the pulse output that
executes the RST instruction after the SET instruction is
executed cannot be used.

6-49

1B (NA) 66085-A



6. PROGRAMMING MELSEC-

Signal Direction: PC CPU to AD72 Signal Direction: AD72 to PC CPU
Device . Device .
No. Signal " No. Signal
Y10 X20
to Reserved to Reserved
Y1C X2C
On indicates AD72 fauit. RFRP
Y1D Switches X2D off. X2D | and RTOP instructions cannot be
used,

Automatically switched on by master
station CPU when RFRP instruction is
Y1E executed. X2E On while AD72 in remote station
To be reset in user program after is processing RFRP instruction.
ensuring that X2E is on.

Automatically switched on by master
station CPU when RTOP instruction is
Y1E executed. X2F On while AD72 in remote station
To be reset in user program after is processing RTOP instruction.
ensuring that X2F is on.

Timing Switched on by AD72 fault.
'/— X2D turns off when Y1D turns on.

AD72 fault. RTOP and RFRP X2D
instructions cannot be used.

[~

Y1D {

Switched on in user program. Switched on in user program.

Execution of RFRP instruction Switched on by RFRP instruction

Switched off in user program when
1 X2E turns on.

Y1E l
| N\
1
i
Y2E t
[ !
| Switched on when remote station | Swi
" : witched off when master
| processes RFRP instruction. : station completes RFRP
e » instruction processing.
Time required for full processing of RFRP
instruction depends on the amount of data
concerned and other data communicated
during the link refresh.
Execution of RTOP instruction Switched on by RTOP instruction

Switched off in user program when
Y X1F turns on.

AN
~]

| | N
witched on when remote station

S U
rocesses RTOP instruction. | Switched off when master
Ap ! uett 1 station completes RTOP

r& ™ instruction processing.
Time required for full processing of RTOP P °

instruction depends on the amount of data
concerned and other data communicated
during the link refresh.

YIF———————

X2F
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6.4.2 Reading and writing data

{1} Read from remote |1/O station

[Format]

Execution condition

} RFRP n1 n2 D n3
. Available

Symbol Description Device

n1 AD72 3 digit head /O number assignment plus 10H from master K H

station !

n2 Head buffer address to be read K, H

D Head link register to which data will be written . w

n3 Number of data words to be read (1 to 16) K,H
POINT

The head /O number specified in n1 should be 3 digits in
the RFRP and RTOP instructions.

Example: Reading one word from buffer address 600 of the
AD72 located at 1/0O address X, Y120 to 14F in a
remote 1/0 station,

To read once on receiving the start signal

(AD72 ready signal)
{Start signal) X131
| { 11
LR L § SET M1
M1 Y13E X14E Y13F X14F
r——l l-—,{/f——/l/f——J/F———,l/f SET l M2 Interlock conditions for RFRP
: execution (Y13E, X14E,
Y13F, X14F)
M2
—} RFRP | H130 | K600 | W50 | K1
X14E
jl lﬁ Jl MOV | W50 D10‘|——<- When remote station executes
RFRP instruction, X14E turns
on and data is transferred.
RST P RFRP instruction execution
command reset
RST Y13E } RFRP instruction execution
flag reset
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To continually read while start signal is on.

(AD72 ready signal)

Interlock conditions for RFRP
execution (Y13E, X14E,
Y13F, X14F)

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

RFRP instruction execution
command reset

RFRP instruction execution
flag reset

Generates puise for repetition

(Start signal) X131 M3
) IL 1} | - SET M1
RST | M3
M1 Y13E X14E Y13F X14F
+— { SET | M2
RST | M1
M2
— |- RFRP | H130 | K600 | W50 | K1
X14E
,L Mov | wso | D10
RST | ™2
RST | Y13E
SET | ™3
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{2} Write to remote {/O station AD72

[Format]

Execution condition

} |} RTOP | ni n2 D n3
Symbol Description As:::ia;le
n1 AD72 3 digit head I/O number assignment plus 10H from master K H

station '
n2 Head buffer address to which data wiil be written K, H
D Head link register from which data will be read w
n3 Number of data words to be written (1 to 16) K, H

POINTl

The head /O number specified in n1 should be 3 digits in
the RFRP and RTOP instructions.

Example: Writing two words to buffer address 602 and 603 of
the AD72 located at |/O address X, Y120 to 14F in
a remote /O station.

To write once on receiving the start signal

(AD72 ready signal)
(Start signat) X131
— | —] | SET | M1
M1 Y13E X14E Y:j,F X;;F interlock conditions for RTOP
1 I I “ZH - _—‘«"l .4 P 4 SET | M2 execution  {Y13E, X14E,
Y 13F, X14F)
RST M1
M2
’—i }* RTOP | H130 | K602 | W50 K2
X14F When remote station executes
L RST M2 RTOP instruction, X14F turns
t on and execution command is
reset,
RTOP instruction execution
RST Y13F flag reset
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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 AD72 in the remote 1/O station using the
ABGPP (SW0O-AD71P).

2. The AD72 should have been assigned from the master station to
X, Y90 to 11F.
3. B4 link registers (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.
(1) Rink parameters ] % LINK %
Hi g ail ! -
WD, INTER- : : -
wster| SLAVE PC W ALl FORLINK | MITTENT | Hill e= AL Riy 388733F
STATIONS B W 1@ns 18ns Miy —> ALL L:¥ -
Wiy —3 ALL R:Y @F@-11Ff
" 1 - - 28 AN Mix — ALL LiY -
Hi¥ é— ALL R:X @F@-11F
LR e L Mm—RrR{ MR M — LR M ¢ L/R
7
NG . B H H H f XY X Yoy
R 1| ~mmmmem | oo 1GB-13F | 208-23F | 6F@-11F | @@0-2F | F8-11F | oEa-02F
M: MASTER L: LOCAL R:REMOTE I/O
(2) Program example |
9837 ¥ .
at—F LURND 8881 9228 DO X Detects error of remote I/O station No. 1.
(Error is detected when b0 of D9228 is 1)
o CunND G881 9224 D1 3 Detects parameter communication of remote 1/O station No. 1.
(Parameter communication is being made when b0 of D9224 is 1)
- e § 8 3 K188 D) M1 is on when remote I/O station No. 1 has an error or is making
J parameter communication.
K
FooLo s b1
LT LA {RST 8E
i o Resets handshake signal YOE (YnE) or YOF (Yn) when a
communication error occurs while RFRP or RTOP instruction is
L VigF RST  vieF being executed in remote 1/O station No. 1.
L {5 K8 LIT 3
ke Lx1a1
l \
(Continued on next page)
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(Continued from previous page)
4

#9939
{Q LPLS MR 3
e
i —£SET M1 3
Wi YIBE KXIJE VIGF S1IF
AL L LY —{SET N2 o
L LRST K1 3
N2 o K2
i nov & V““" Resets AD72 error one scan after CPU RUN.
X
3 —onoy w3
g
- RTOP G388 281 w138 1 3
L L2Yii ST M2 A
L it LRST  Y1F
n9939
1 vy PC ready ON

Xaxis Xaxis Interpolation
stat zeroing  start )
A——H—H CH11 O X axis start

Xaxis Yaxis Interpolation
zeroing  start start
"
#

# 12 X axis zeroing start

1+

Yaxis Yaxis Interpolation
start  zeroing start
It v
i #

# (N13 ) Y axis start

Yaxis Yaxis Interpolation

zeroing  start start . .
—— < JTI Y axis zeroing start
rterpolation Xaxis X a>_<is Y axis Ya{is
rt  zeroing start  zeroing .
i A —F CH1s O Interpolation start
W15 X185 %189 X1BF X181 X188 X1BE X184 L .
it H——H—H s AD72 X axis interpolation start ready
LiY.
K12
M WS W32 N :
it i K43 Data write ready
His
M43 VIGBE K1IE V1OF Xi1F  N2§ . .
{3t # e —{SET M4 N X axis data No. write
.L} H £ K
i+ —{RT0P B166 8 vitg 5
K11F . . .
- ik —£SET #5 N X axis pointer write command
H11F
- i {RST  Y18F
%119
v A

(Continued on next page)
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(Continued from previous page)
A\ v
M3 NS VIGE MUE VI MULF e e o

1l i 3 #

", cror Brae 5 us § X axis pointer write processing
- RLF LSET . 21 X X axis data write complete flag
L LYl {RST  Vi6F H
L LT fRST M4

- ~[RST M5 3

o {RST M6 3

L] M X ¥ ]
oy g g ug g w3

P

e M3 . Y axis pointer write processing
N7 Bk K
i {RT0P @108 308  ¥it6 5 X
X11F
= L — —{SET N8 }
K117
+ it —{RST  Y18F
X110
= it
N3 N8 VIBE X1IE YIBF KIIF
A H——H——3F £SET N9 F
"29 Y axis data write complete flag

i corop 108 39 wis § 3

L LIt CSET M22 3 Y axis data write complete flag
LI fRsT v10F

- Lt —RST W7 3

. et w3

L L2RST A9 3

R KIBL HigS Rips KAF e

H14

y '

(Continued on next page)
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(Continued from previous page)

\,HZI N3 "1t
ik 1k 1k {SET
LTLEY L 51
22 M3 Hi5
it 1 it {SET
N26  M13
- ik ik {SETY
%28 w14 A18D
it 11,‘ 3 —{SET
\ %188 X104
l:go 1:-‘ 1 {RST
Y113
i+ —{RST
- {RST
Y112 %189 X185
1 1k it {RST
Y11t Y112
i+ xls ——{RST
Y114
el {RST
of ~———{RST
= ~{RST
L N28 X181 N32
# # it # {SET
o —{RST
N38  Y10E X11E 9Y1OF X1}F
1 H—iF # # {SET
- —tps1
M3 ] K
ik {RFRP 8188 682 U218
%11E
~ 1 ~(BNOV ¥218 D218
o ’”‘.!E {RST
o “‘.!D {RST
o {SET
{NCR
CIRCYIT END

v118 3 X axis positioning start

$113 X X axis zeroing start

vi12 3 Interpolation positioning start

v X Y axis positioning start
Y114 X Y axis zeroing start
vi18 ¥
Resets start signal when start is completed
v113 N
N2t H
¥112 3
w21 A
vi11 |
Resets start signal when start is completed
V114 A
n22 N
n3e A Present value read interlock condition
K32 3

LES .

N3 3

e

Present value read processing

re g

LEDE

¥i8E X

M32 H

LL
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6.5 K2ACPU Programming

The K2ACPU does not have FROM and TO instructions. It cannot
handle 8-digit BCD data, either. Instead, it has application instructions

F126, F127, F100.

F126: Has a FROM function, i.e. reads data from AD72.

F127: Has a TO function, i.e. writes data to AD72.

F100: Converts between 8-digit BCD and 24-bit binary.

When using the K2ZACPU and AD72 together, replace the FROM, TO
and 8-digit BCD <> 24-bit binary conversion instructions in the program
examples in Section 6.3 with the above F126, F127 and F100

application instructions, respectively.

6.5.1 Basic programs

(1) Read from AD72 ..... F126 (FROM instruction)

[Format]
Execution condition
———F PLS Ma Changes command into pulse.
Ma
ﬁJ [L MOV Km D10
MOV Kn DM
MOV Ko D112
MOV Kp D113
F126 b Executes FROM instruction.
Symbol Description
D10 Upper 2 digits of the 3-digit head 1/O number + 10+ to which the AD72 has been assigned.
Note that a hexadecimal number should be changed into a decimal number. (See Table 6.11)
D111 Buffer memory head address of stored data
D112 Head number of data registers that will store read data. Use DO to 95.
0113 Number of words to be read. 1 word = 186 bits.

Fig. 6.13 Read Instruction F126
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[Example] To read one word from buffer memory address 600 (X axis output
speed) to D2 with the AD72 assigned to X, YBO to DF (XCO to XCF,

YDO to YDF).
E ti
condiion  XC1
il — f PLS M5 Changes command into pulse.
(AD72 ready) .
M5 Sets AD72 /O signal XCO
! IL MOV K19 D110 ets signal as
decimal number 12.
MOV K600 DM Sets buffer memory address to 600.
MOV K2 D112 Sets data register number to 2.
MOV K1 D13 Sets number of read data words to 1.

=
126

Executes FROM instruction.

Fig. 6.14 Read Example

*The upper 2 digits of the I/O numbers stored into D110 are indicated below.

Table 6.11 D100 Contents

Head /0 110 Number Head I/0 1o Number
Number of S[\:)ng?[zg Stored in Number of SI\IDL;T;ZL Stored in
AD72 in Program D110 AD72 in Program D110
000 010 1 100 110 17
010 020 2 110 120 18
020 030 3 120 130 19
030 040 4 130 140 20
040 050 5 140 150 21
050 060 6 150 160 22
060 070 7 160 170 23
070 080 8 170 180 24
080 090 9 180 190 25
090 0AQ 10 190 1A0 26
O0AO 0BO 11 1A0 180 27
0B0O 0CO 12 180 1C0O 28
0CO 0D0 13 1CO 100 29
0D0 QEOQ 14 1D0 1£E0 30
OEO OFO0 15
OFO0 100 16
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[Conditions]

(a) Errors

In any of the following cases, an error occurs and F126 is not

executed. At this time, the operation flag M249 turns on and

operation continues. Use M249 to stop operation.

1) Communication with the module is disabled.

2) The specified module is not a special function module.

3) D112 and D113 contents are larger than the capacity of data
registers DO to D95.

4) The buffer memory address specified in D111 and the
number of words specified in D113 do not exist in the buffer
memory.

5) D110 contains 31 or more.

6) D113 contains 0.

(b) 2-word data
Unlike the A1, A2 and A3CPU, the K2ZACPU does not have the
DFRO and DTO instructions. Specify D113 as K2 when
accessing 2 words (32 bits) together.

6-60

1B (NA) 86095-A



6. PROGRAMMING /MELSE C-A

(2) Write to AD72 ..... F127 (TO instruction)

[Format]
Execution condition
% [L PLS Ma Qhanges command
into pulse.
Ma
| | MOV km | oMo
MOV Kn D
MOV Ko D112
MOV Kp D113
F127 p Executes TO instruction.
Symbol _ Description
Upper 2 digits of the 3-digit head /O number + 10n to which the AD72 has been assigned.
D10 Note that a hexadecimal number should be changed into a decimal number. (See Table 6.11)
D1M Buffer memory head address where data will be stored
D112 | Head number of data registers that store data to be written.
D113 | Number of words to be written. 1 word = 16 bits.

Fig. 6.15 Write Instruction F127
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[Example] To write positioning information to buffer memory address 3872 via
the data register D9 with the AD72 assigned to X, Y160 to 18F

(X170 to 17F, Y180 to 18F).

X-axis data No. 1 positioning information example

Item Setting Data
e Continue with
Positioning pattern speed change 11
Positioning method Incremental 1

Positioning direction

Forward 0
(Incremental only)
M code 13 13
015 ol
D1 layout |010/0{0|1{1]0}110|0J0|0|0 1

11
Vacant [ ——— Positioning pattern
Positioning method Binary value

Positioning direction | K3335

—» M code
Execution
condition
X471 ch q
Jl } 4 b PLS M6 : anges comman
into pulse.
M6 (AD72 ready) e L .
Stores positioning information
1
! MOV K333 Do to DO.
MOV K93 oMo Sets AD72 [/O signal 170 as
decimal number 23.
MOV K3872 om Sets buffer memory address
to 3872.
MOV K9 D112 Sets data register number to
D9.
MOV K1 D113 Sets number of written words
to 1.

Executes TO instruction.

e

Fig. 6.16 Write Example

[Conditions]
Same as in F126.
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(3) 8-digit BCD <> 24-bit binary conversion ... F100
Use D110, D111 to 114 and F100 to convert 8-digit BCD to 24-bit
binary or 24-bit binary to 8-digit BCD.
(a) 8-digit BCD to 24-bit binary conversion

[Format]
Execution condition
| ]r PLS l Ma I—-—‘L Changes command into pulse.
Ma
1 — mvov | k0 | om }—
——{ 8co [ km [ o ¢
—— Bco | ke [ 012 |
100 Executes conversion.
Binary results are stored into D113 and D114.
Note: BCD instructions are used as Km and Kn are binary.
Symbol Description
D110 1 "0"when BCD is converted into binary.
D111 | BCD lower 4 digits
D12 | BCD upper 4 digits. Stores "0" if result is 0.
D113 | Stores binary lower 186 bits after conversion.
D114 | Stores binary upper 8 bits after conversion. (Lower 8 bits are 0)

Fig. 6.17 Conversion Instruction F100

[Example] To convert BCD 16,777,215 into binary

Execution condition
It PLS l M7 Changes command into pulse.

Jl MOV l KO0 I D110 ]— Specifies binary conversion.

t+— 8co | ks | o111 b—¢ BeD lower 4 digit data
’—[ BCD I K16771 D’I124i—‘- BCD upper 4 digit data

u Executes conversion.

MOV I D13 [ 084l_—‘- Saves binary lower 186 bits.

————'[ MOV J D14 [ Dle——* Saves binary upper 8 bits.

Fig. 6.18 Conversion Example
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(b) 24-bit binary to 8-digit BCD conversion

[Format]
Execution condition
Jl Iﬁ PLS | Ma Changes command into pulse.
Ma o
11 !
/| {vov |« | omo f—
MOV Dm D113
MOV Dn D114
@ Executes conversion.
Results are stored into D111 and D112.
Symbol Description
D10 | ™" when binary is converted into BCD. *1
D1 Stores BCD lower 4 digits after conversion.
D112 | Stores BCD upper 4 digits after conversion.
D113 Binary lower 16 bits
D114 | Binary upper 8 bits (Lower 8 bits are ignored)

Fig. 6.19 Conversion Instruction F100

[Example] To convert data of binary lower 16 bits in D1 and upper 8 bits in D2 into BCD

Changes command into pulse.

Specifies BCD conversion.

Binary lower 16 digits

Execution condition
—l 1 ps | w
M8
I H mov | K D10
MOV | D D113
MOV | D2 D114
F100
MOV | DM D10 }—<
MoV | DW2 | om

Binary upper 8 digits

¢ Executes conversion.

Saves BCD lower 4 bits.

Saves BCD upper 4 bits.

Fig. 6.20 Conversion Example
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7. CHECK LISTS

7.1 General Check List

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

Before testing the AD72, check the following:

Check Point Description Check
1 Batt - Check that battery ieads are connected to the
attery printed circuit board.
« Check that in-position, multiplication rate,
2 Slide switch setting and gain have been set.
« Check that external devices have been set.
3 VR setting » Check that gain and zero have been set.
. « Check that parameters have been set.
4 Parameter setting - Check that values are correct.
. . + Check that zeroing data has been set.
5 Zeroing data setting » Check that values are correct.
e - Check that positioning data has been set.
6 Positioning data + Check that values are correct.
Table 7.1 General Check List
POINT

1f 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 X1B (error detection)
signal.
{Data written must be within the range given in the User’s
Manual. Parameters may be default values.)

7-1
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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 AD72 front panel to “LOCK.” This only
changes the present value and allows checking of the positioning
functions without providing an analog output.

Sequence check

WDT
ERR or HOLD
LED on

YES AD72 fault
Refer to Chapter 8.

READY LED off No PC ready signal {Y2D), Check sequence program.

Connect the ABGPP to the AD72 and start up the system using SWO-AD71P
and SWOIX-AD71PE,
Conduct the AD72 test procedure using the GPP or TU.

SERVO-ERR
LED lit

Drive unit ready signal not received. Check drive
unit and wiring.

After zeroing, start positioning using sequence program.

7-2
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7.2.2 Checking positioning operation

After completing the checks given in Section 7.2.1, move the key
switch on the AD72 front panel to “OFF’' or “M.PRO.”

Set the speed limit parameter to a low value.

Zero the system and check positioning operation. Use the SWO-
AD71P and SWOIX-AD71PE monitoring function to check for error
codes etc.
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8. TROUBLESHOOTING

Errors may be detected by:

1) the AD72 CPU; or
2) the GPP during program development and debugging.

This section describes errors detected by the AD72 CPU, for other
errors see the SW0-AD71P Operating Manual.

8.1 Errors Detected by AD72
The AD72 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 (7))
For resetting of errors using the A6GPP, refer to the SWO-AD71P
and SWOIX-AD71PE Operating Manual.

(4) Error detection

X1B is the error detection flag. Resetting the error also resets X1B.

Error codes are classified as shown in Table 8.1.

Error Code Error Classification Remarks
1to 46 Data range error Refer to Section 8.1.1.
50 to 51 AD72 HOLD error Refer to Section 8.1.2.
60 to 64 Buffer memory write disable. error Refer to Section 8.1.3.
70 to 79 AD72 start and operation error Refer to Section 8.1.4.
80 to 81 AD72 BUSY stop error Refer to Section 8.1.5.

Table 8.1 Error Code Classification

8-1
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8.1.1 Data range errors

Any of the operations shown in Table 8.2 will prompt a data range
check by the AD72 as shown below.

Data Operation

» At power on*

» When parameters have been transferred from the GPP to the AD72.

Parameters| * When PC ready signal (Y2D) changes from OFF to ON.

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

* When parameters or zeroing data has been transferred from the GPP to
the AD72.

» When PC ready signal (Y2D) changes from OFF to ON.

» When positioning, zeroing, jog, or inching has been sejected in A6GPP
test mode.

Zeroing
data

Positioning | « At the start of positioning
data {Refer to the figure in Section 6.3.)

* .

The power on check will not give an error code or an error detection signal
{X1B).

Table 8.2 Data Range Check
When an error occurs, the data corresponding to the error code
must be checked, changed into within the setting range, and
written again.

POINT

If the parameter settings not been made or if any one
parameter is erroneous (outside the setting range), all data are
controlled as the default values indicated in Table 3.5.
However, the parameter area data remain as set by the user.

A list of error codes is shown in Table 8.3.
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Error . Re-
Code Data Type Check Point Check Range marks
0 Normal
1 Travel per pulse 1t0 100
1t0 12,000 in mm, inch, or degree
if travel per pulse is "“a” {unit/PLS),
speed V range is restricted as given
. below:
2 Speed limit value V (unit/PLS)
—————— £ 200,000 PLS/sec
a (unit/PLS)
1 to 20,000 in PLS
3 Jog speed limit value 1 to parameter speed limit value
4 Starting bias speed - 0 to parameter speed limit value
Acceleration and
5 Parameter | deceleration times 64 to 4,999
0 to 255 in PLS
0 to 65535 in mm *
6 Backlash 0 to 65535 in inch 3
0 to 65535 in degree
0to 162,000 in mm
7 Upper stroke limit | Oto 16,200 in inch or degree *2
0to 16,252,928 in PLS.
8 Lower stroke limit 0 to upper stroke limit
9 Error compensation | 0 to 100,000 in mm, inch, or degree
10 Travel per 1 to 100,000 in mm, inch, or degree
inching signal 1to 100in PLS
11 Positioning method 00, 01, or 10 in bits b4 and b3
Positioning complete
12 signal duration 0 to 20,000
0 to 1,620,000,000
20 Zero address in mm, inch, or degree *2
0 to 16,252,928 in PLS
§ Starting bias speed to parameter speed *
21 ) Zeroing speed limit. (Not 0) 1
Zeroing
data . K
Starting bias speed to parameter zero
22 Creep speed point return. {Not 0)
23 Dwell time 0 to 499
24 Torque limit 10 to 250
30 Positioning Starting bias speed to parameter speed *1
speed limit. (Not 0)
31 Positioning address Within stroke limits
32 Dwell time 0 to 499
33 00, 01, or 11 in bits 0 and 1
(00 only if start data No. is 400)
24 Posijtic:ning Pattern 11 may be used a max. of 9
ata times consecutively.
T Travel for Vconsecutive 11 patterns must
35 Positioning pattern be in the same direction.
The addressing method must be the
36 h
same for consecutive 11 patterns.
37 Interpolation start setting for both axes
must be the same (00 or 01).

Table 8.3 Data Range Error Codes (Continue)
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Erro . Re-
C:;:l ; Data Type Check Point Check Range ma:ks
40 Start number 1 to 400
41 Pointer 0to 19

Starting bias speed to parameter speed *q

42 Speed change limit (Not 0)

0 to 1,620,000,000
43 Present value change in mm, inch, or degree *2
0to 16,252,928 in PLS

Positioning
start data

Starting bias speed to parameter jog 1

44 speed limit (Not 0)

Jog speed

When two axes are to be started at the
45 Start axis same time, both must be set for inter-
polation start or for dual axis start.

The second axis must not be busy or
must be behind the start point when an
interpolation start or a dual axis start
is called.

46 Start axis

*1: If the set speed exceeds the parameter speed limit value, positioning is controlled at
the parameter speed iimit value.

*2: 1f the units are mm, inch, or degree and travel per pulse is “‘a’’ {unit/PLS), the address
S range is restricted as given below:
S {unit)

- < 16,252,928 (PLS)
a {unit/PLS)

*3: When each travel per pulse is set to "1"

Table 8.3 Data Range Error Codes

84
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8.1.2 “HOLD"” LED

The errors shown in Table 8.4 are indicated by the AD72 ““HOLD"”
LED. Errors 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 AD72 to access the buffer
memory between buffer - PC transactions.

Error . .
Code Check Point Error Definition
50 Operation time-out error {hardware fault)
Operation element (8231)
51 Operation error (overflow, underfiow, etc.)

) The PC has priority for accessing the buffer
AD72 bus error memory. If accessing is too frequent the AD72
may not be able to access the data.

Table 8.4 AD72 Hold Error Codes

In the event of any of the above errors occurring 1) turn off the
AD72 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.

Error N
Code Shared Memory Address Error Definition

Pointer vaiue is not 0 though 20th point has
60 39,339 been reached. Data has been written to pointer
address while BUSY .

61 40,340 *Speed change’’ during interpolation.
62 41,42, 341, 342 “Present value change” while BUSY.
63 7872 to 7928 Data written from PC while Y2D is on,

64 Monitoring present value area | Data written from PC to a write prohibit ad-
Speed area | dress.

Table 8.5 Buffer Memory Write Error Codes

8-5
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8.1.4 AD72 start and operation errors

The error codes shown in Table 8.6 are given if the AD72 cannot
start operation or if an error occurs during positioning.

Error
Code

Error

Corrective Action

70

No READY signal

Set the drive unit ready.

71

External stop signal (CONT connector
pin 2) received by AD72.

Switch off the stop signal (CONT

connector pin 2).

72

AD72 ready {X11) and PC ready (Y2D)
are off.

Switch on the PC power and set the
ACPU to RUN.
Check hardware.

73

Relevant axis is aiready BUSY.

Do not start when BUSY.

74

Relevant axis positioning commenced
signal is on.

Restart after
signal.

turning off the start

75

‘M code ON" signal is on.

Turn off the ON signal using the M
code OFF signal.

76

STOP signal (Y25, Y26) or |BREAK
signal (from A6GPP, AGPHP, AD71TU)
received by AD72.

* Switch off the STOP signal (Y25,
Y26).

* Reset the BREAK signal from the
ABGPP, AGPHP, AD71TU.

77

Zeroing repeated more than twice
consecutively.

Jog to safe position in front of zeroing
dog and zero.

78

Zeroing attempted with zeroing com-
plete signal on.

Zeroing already completed.

79

Present value (in puises) is outside the
range O to 16252928.

« Return the present value to within
the stroke limit range using jog or
inching operation.

» Zero the system.

» Change the present value.

Table 8.6 AD72 Start and Operation Error Codes

Note 1: Start includes:

»  Zeroing start
~+  Jog start
*  Inching start

2: For interpolation start, error codes are always given for both axes.

8-6
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8.1.5 AD72 BUSY (positioning) stop errors

The following error codes result from the AD72 losing the READY
signal while it is BUSY or zeroing is stopped.

Error . .
Code Factor Corrective Action

80 READY Jost while AD72 is BUSY, Check drive unit and READY signal.

Zeroing is not ailowed more than twice

. consecutively, If necessary jog to a safe
81 Zeroing stopped. position in front of zeroing dog and
restart zeroing.

Table 8.7 BUSY Error Codes

8-7
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8.2 Troubleshooting

8.2.1 General troubleshooting

( Error ’

y
[ Use Peripheral device to read error code.]

YES

Motor keeps turning.

[ Monitor the error code. 1

YES
Error code?

NO

Does not move.

Section 8.2.2 “"Motor keeps turning”.

Check cause and remedy according to error code
list.

Incorrect
positioning

See Section 8.2.3 'Drive inoperative”

Speed wrong

See Section 8.2.4 “Incorrect positioning’’

Corrupted
positioning data

Unrequested
stop

See Section 8.2.5 "“Speed wrong”’

See Section 8.2.6 “’Corrupted positioning data’

See Section 8.2.7 “Unrequested stop’’

NO
Drive unit operates.
YES
NO
Positioning OK?
YES
NO
Positioning speed OK?
YES
NO
Positioning data OK?
YES
YES
Positioning stops?
NO
N
System zeroed OK? 0
YES
NO

See Section 8.2.8 "“Zeroing fault”

 Are all other units OK?

YES

[ Contact local Mitsubishi representative. '

Refer to relevant instruction manuals,
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8.2.2 Motor keeps turning

Check AD72 and servo amplifier zero
adjustments.

AD72 zero adjustment OK?

> See Section 4.4.3.

See the servo amplifier instruction man-
ual,

Servo amplifier
zero adjustment OK?

See the servo amplifier instruction man-

Servo amplifier gain too large?

ual.
Speed
command OV provided |
to servo amplifier speed input Correct.
terminal?

Take appropriate measures to prevent
noise interference.

Potential noise interference

Separate signal cables from power cable.
Use twisted pair shielded cables as signal
cables.

Ground without fail.

Separate from noise source.

Contact Mitsubishi representative.

8-9

1B (NA) 66035-A



8. TROUBLESHOOTING

8.2.3 Drive inoperative

Check LOCK switch.

YES .
Set LOCK switch to OFF.

In LOCK position?

Check LEDs on AD72 front panel.
X Y
storlo o| sTor
IN-POS|O O|IN-POS
EEX{O OJEEX
POLE|O O|POLE
o0 Ol
110 o1 READY[o O|x zERO
20 of2
310 o3 servorX/@ O|Y zERO
40 Ol4 -ERR. Lyle elHOLD
2N :8 8: 2N X BUSY|O O|BAT:
]san
70 ol7 Y BUSY|O e|wDT
80 o8
910 0|8
100 Ol
H/WE.|® @®H/WE

SERVO-ERR
Turn on servo ready signal.

HOLD, WDT ERR, H/W E.
If CPU reset does not remedy error, contact
nearest Mitsubishi representative.

Are any of the LEDs
marked @ on?

NO

Switch on PC ready signal (Y2D).

READY LED on?

Does encoder type NO
match AD72 switch

setting?

Re-set AD72 switches according to Section 4.4.2.

8-10
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YES Excessive error. Check encoder connection (Sec-
ﬁOI;I 5.2.2.) and pulse value switches {Section 4.4.1
(3)).

y

EEX. LED on?

NO

Operate positioning test procedure
from A6GPP or AD71TU,

YES

Test positmy Check sequence program.

NO

Where possible, check AD72 analog
output and encoder input wave-
forms using an oscilloscope.

NO

Output OK? Check AD72 to drive unit wiring.

Recheck specifications of interface
between motor drive unit and
AD72.

8-11
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8.2.4 Incorrect positioning

Check whether positioning is ran-
dom or regular,

YES

Regular?

NO

Operate positioning test procedure
from Peripheral device or TU.

YES
Positioning OK?

YES

Motor turning smoothly?

Check data.

Recheck backlash and error compensation.
Check pulse value switch.

Check multiplication rate.

L

Check sequence program.

« Check data No. and addresses,
» Check present value.

«  Check stop signal.

Check that the feedback pulse is
within BOKPPS using an oscillo-
scope.

YES
Counter pulses cleared?
Check for sources of noise (e.g.
welder, power supply)
NO

The AD72 present value is controlled in accor-
dance with the pulses transmitted to the deviation
counter. Clearing counter pulses resets the devia-
tion counter pulses to 0’ and causes a position
shift by the pulses cleared.

Potential noise interference?

Eliminate source of noise or screen
AD72 cables etc.

Positioning OK?

Take appropriate measures to pre-

vent interference by noise.

+ Separate signal cables from power cable.

+ Use twisted pair shielded cables as signal
cables.

+ Ground without fail.

+ Separate from noise source,

Motor drive unit failure or misselection.
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8.2.5 Speed wrong

Check parameters and positioning
data.

NO

Data OK?

YES

Check that positioning speeds are
within parameters.

Positioning

YES

Correct the data.

speed > parameter
speed |limit?

YES

Set speed within parameters.

Speed wrong?

YES

Check the maximum pulse vaiue.
(Section 4.4.1 (3}))

Interpotating?

Check for a PC instructed speed
change.

YES

Actual speed of longer-travel axis is about 5%
lower than set speed.

Speed changed by PC?

Check analog output and encoder
pulse input by oscilloscope.

Are they the same

NO

Check sequence program.

as set values?

Motor drive unit failure or misselec-
tion. Change the unit.

8-13
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8.2.6 Corrupted positioning data

Check sequence program for any
write to buffer memory instruc-
tions.

Buffer memory YES

written tobVPC?/

NO

y

Check write to buffer instruction
(source, destination, number of
words etc.)

Write to buffer

instruction OK? Correct sequence program,

!

Check AD72 battery LED and
battery voltage.

NO

Battery OK? > Change battery.

Contact Mitsubishi representative.

8-14
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8.2.7 Unrequested stop

Check for a stop command from the
sequence program.

YES
E Check PC software.

Stop command given?

Disconnect stop signal cable.

NO

Positioning stops? Stop signal circuit fault,

YES Check the maxi-
mum pulise value.
(Section 4.4.1 (3})

Check for sources of noise
(e.g. welder, power supply).

NO

NO

Potential noise interference? Motor drive unit failure or misselection.

Eliminate source of noise or screen
AD72 cables etc.

Positioning stops?

Take appropriate measures to prevent
noise interference.

+ Separate signal cables from power cable.

+ Use twisted pair shielded cables as signal
cables.

+ Ground without fail.

+ Separate from noise source,

8-15
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8.2.8 Zeroing fauit

(1) Partial zeroing

Monitor zeroing process with
Peripheral device or TU.

Zeroing signali OK?

Creep speed reached?

YES
Check zeroing switch wiring etc.

YES

in the parameters.

Check the zeroing method selected

Stopper method?

YES

Check that zeroing signal switches
on then off.

YES
Time-out method.

Stops when zero-point
signal turns on?

NO

System is OK Stops after timer times out.

Check analog output from AD72.

Analog output OK?

YES

Contact nearest Mitsubishi representative.

Check motar drive unit.

8-16
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(2) System zero has moved

Check distance the zero point has moved.

YES

Is distance always the same?

Ensure that the zeroing signal is switched off while
the zero phase signal is on,
(Refer to Section 3.4.2.)

Ensure that the zero point is close
enough to the zeroing signal.

Is system
zero too close to
zeroing signal?

YES

Check for contact bounce etc. in zeroing signal.

Check whether zeroing is completed although
actuator signal does not turn off.

YES

Zeroing complete and
zeroing signal still on?

Zeroing dog or wiring faulty.

Check for zeroing signal.

NO

Zeroing signal OK?

Replace zeroing switch.

Check motor drive unit,

Note: When the stopper method is used, recheck whether the stop signal
is input without fail and the dwell timer setting is correct.
When there are no problems, change the AD72 or motor drive unit

as itis faulty.
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9. MAINTENANCE

9.1 Unit Storage
The AD72 should be stored in the following environments:
(1) Ambient temperature —20 to 75°C.
(2) Ambient humidity 10 to 90%RH.
{3) No condensation (e.g. due to sudden temperature changes).
(4) No direct exposure to sunlight.

(b) 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 AD72 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.

9-1
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9.2 Battery Change

9.2.1 Battery change frequency
When the data backup battery voltage drops, the LED on the AD72
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.

Fe--EXample--c-ccmmen e
Assume that there are five operation days (10-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

61 (weeks) x 7 (days) = 427 (days)
Regarding one month as 30 days,
427 (days) / 30 (days) = 14.2 months

Hence,

7200 (hours) / (70+48) (hours) = 61 (weeks)

[ it is necessary to change the battery every 14 monthsj

9-2
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The battery is the same as that 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 ABBAT (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 voitage with an analog voltmeter.

1B {NA} 66095-A
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9.2.2 Changing the battery

Fig. 9.1 shows the battery changing procedure,

Battery
replacement

Prepare a new battery.

3
Power off the PLC.

Dismount the AD72 from the
base unit.

Remove the old battery from
the holder.

y
Install the new battery into the

holder, and connect the
battery connector.

:

Mount the AD72 to the base unit.

(+) Positive lead (red)

Power on the PLC.

Is the BAT.E LED of
the AD72 on or off?

)

(-) Negative lead (blue)

Change the battery within 15 minutes.

r Battery fault J ! When 15 minutes have passed, the
( Complete ’ programs and backed up data may
be cleared.

Fig. 9.1 Battery Changing
Buffer memory data is maintained for approx. 15 minutes by a
capacitor without the battery.

IMPORTANT |

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.

94
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APPENDICES

APPENDIX 1 Format Sheets

2
R B
T 2
T
o @
ol 3
<
ol §
é.E
x| g
./

1.1 MELSEC-A positioning unit

(Y AXIS ADDRESS ) mm

inch
degree

PLS
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1.2 Format sheets

(1} Parameters

mm inch degree PULSE (PLS)
Item Initial Value | X Axis | Y Axis R H . o . H . '
Setting | . Setting | . Setting . Setting .
range ! Unit range E Unit range E Unit range S Unit
N E E E
1 Unit setting 3 0 ' - 1 ¢ - 2 - 3 I
] 1 ) 1
' : ) 1
X107 1X107° X107° :
2 | Travel per pulse| Set value 110100 » um/ 110100 «inch/{ 1to100 ! deg/ - !
\ PLS \ PLS ' PLS :
L A x_ 1
] ] 1 [}
Speed limit ! X10 X1 ¢ X1 ' X10
3 20,000 1t012,000 , mm/ | 1t012,000 , inch/ | 1t012,000 « deg/ | 1t020,000 . PLS/
value
! min ! min ! min ! sec
1 1 L] ]
.. » X10 X1 s X1 3 X‘IO
4 |Jogspeed limit | 5 554 1t012,000 ! mm/ | 1t012,000 ! inch/ | 1t012,000 | deg/ | 1t020,000 } PLS/
value
t min ! min , min , sec
T T T ¥
- ! X10 P X ¢ X1 ) 1 X10
g | Sterting bias 0 11012,000 | mm/ | 1t012,000 i inch/ | 1t012,000 * deg/ | 1t020,000 * PLS/
eed [] ] [} ]
P i min : min ! min ' sec
X107 X107 X107 :
6 Backlash 0 0to65, 35 0t065,535 1" 0t065,535 ¢ 0Oto255 ' PLS
voum ! inch ! deg !
V : ) T
L] 1
Upper stroke . : ' ' Oto 1
7 limit 16,252,928 0to162,000: mm 0to16,200: inch | 0t0 16,200 ' deg 16,252,928 ¢ PLS
. L] L] L3
1] 1] 1 1]
Lower stroke ' v ! Oto '
8 limit 0 0to162,000E mm 0to16,200§ inch | Oto 16,200 : deg 16,252,928 ! PLS
L] 1] L] L]
+0to '~ | t0to H _s | *Oto 15 '
9 BT on 0 100,000 X101 100,000 X19°" " 100,000 X190 -
compens {per 1m) + ™M iper100inch) " |(per 100 degh ed '
1 L]
Travel per ' 1 : -5 ' -5 N
10| manual pulser 1 0t0100,000%19"1 010100,000{%19| 010 100,000 10| 00100 | PLS
pulse ! um ! inc : deg !
1 i 1 1
Acceleration
11|and deceleration 1,000 64 to 4,999 msec
times
Positioning
12{ complete signal 300 0 to 20,000 msec
output time
Pulse output 0: PLS + SIGN
13 mode Set value 1 : forward pulse, reverse pulse
14 Rotating Set value 0 : present value increase with forward pulse output
direction setting 1 : present value increase with reverse pulse output
Absolute/ 0 : absolute
15] incrementa! 4] 1 : incremental
setting 2 : absolute/incremental combined
M code R D D
0 : WITH mode 6 5 0 : not used
16 Ot'i\'rg?n';': Set value 1: AFTERmode <+—fs T o}—» 1:used
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(2) Zeroing data

mm inch degree PULSE (PLS)
Item X Axis | Y Axis v T v v
Setting range ; Unit | Setting range | Unit | Setting range , Unit | Setting range ; Unit
1 Zeroing 0 : forward direction {(address increase)
direction 1 : reverse direction {address decrease)
2|  Zeroing See below.
method
: 1 ] t
L] L} 1
Zeroing Oto 'X107| Oto 1X10°%| Oto 1X1075 s
3| ‘address 1,620,000,000  um | 1,620,000,000 | inch | 1,620,000,000 | deg |0%©16.252.928} PLS
1] 1] 1]
' H H 1
Zeroin ' X10 ! X1 v X1 ! X10
4 » ee'dg 11012,000  mm/ 11012,000 ,inch/ 11012,000 | deg/ 11020,000 , PLS/
P 1 min ' min ! min ! sec
1 X10 v X VX1 ' X10
51 Creep speed 1t012,000 : mm/ 1t012,000 !inch/ 1t012,000 | deg/ 11020,000 | PLS/
1 min ' min ! min ! sec
6 Dwell 0 to 499 x 10 msec
7 | Torque limit 1to 25 x 10%
b2 bl bo

I——» Mechanical stop zeroing

0 : Stop and dwell timer time-out
1 : Stop and signal from drive unit

t————————— Return direction

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

» Return method
0 : Zero-phase signal from PG
1 : Mechanical stop
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1.4 M code comments

cODE X AXIS cobE Y AXIS
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 19

Maximum 16 characters per comment
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APPENDIX 2 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.

System design circuit example

When AC POWER When ACDC
POWER

ava

TRANSFORMER
TRANSFORME TRANSFORMER

FUSE FUSE ﬁ Al ¢
FUSE FUSE FUSE(AFUSE
_CPU CPU
! "W008 Y
) I—-@—< POWER
M039 SUPPLY

(=) (+)

*5 | *6
START SW

T '—@*

=] Hgl o—{ b FUSE
MC |STOP swW v
- INPUT UNIT M10 —} "
START sw |— PROGRAM | T _
1 Voltage relay is
1 recommended
_' STOP SW O L~
RA2
INPUT UNIT--
RA2 Xm)
—] '

e LM
*4 -0 !

- L e OUTPUT UNIT -
QUTPUT UNIT \ Ym NN
- —

MC

di

. !
—{ 1 VT =N \l\*z
H - \*7'
mC2
- OUTPUT UNIT Lve =wmc
MC1
—
4 \
*1: Run/stop circuit interlocked with RA1 (run monitor relay)
*2: Battery low alarm
*3: RA1 turned on by M8039 (run monitor relay)
*4: Power to output equipment turned off when STOP signal given.
*5: Input switched when power supply established.
*6: Set time for DC power supply to be established {approx. 0.5 secs)
*7: On when run by M9039
*8: Interfock circuit as necessary.
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Power on procedure:
(a) AC
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.

(b) AC-DC
1) Switch power on.
2) Set CPU to RUN.
3} When DC power is established, RA2 turns on.
4} When DC power reaches 100%, timer TM starts,
{Timer (T!M) 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.

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 3 Positioning Data Number and Buffer Memory Address Conversion Table

Positioning Data No.and Buffer Memory Address Conversion Table

Data (X Axis) (Y Axis)
No. | Positioning Positioning  Dwell Positioning Address { Positioning Positioning  Dwelt Positioning Address
Information  Speed Time Lower Upper | information  Speed Time Lower Upper
1| 3872 4272 4672 5072 5073 | 5872 6272 6672 7072 7073
2 | 3873 4273 4673 5074 5075 | 5873 6273 6673 7074 7075
3| 3874 4274 4674 5076 5077 | 5874 6274 6674 7076 7077
4 | 3875 4275 4675 5078 5079 | 5875 6275 6675 7078 7079
5 | 3876 4276 4676 5080 5081 | 5876 6276 6676 7080 7081
6 | 3877 4277 4677 5082 5083 | 5877 6277 6677 7082 7083
7 | 3878 4278 4678 5084 5085 | 5878 6278 6678 7084 7085
8 | 3879 4278 4679 5086 5087 | 5878 6279 6679 7086 7087
9 | 3880 4280 4680 5088 5089 | 5830 6280 6680 7088 7089
10 | 3881 4281 4681 5090 5091 | 5881 6281 6681 7080 70861
11 | 3882 4282 4682 5092 5093 | 5882 6282 6682 7092 7093
12 | 3883 4283 4683 5084 5095 | 5883 6283 6683 7094 7095
13 | 3884 4284 4684 5096 H0S7 | 5884 6284 6684 7086 7097
14 | 3885 4285 4680 5098 DH0GS | ©88L 6285 6685 7088 70899
15 | 3886 4286 4686 5100 5101 5886 6286 6686 7100 7101
16 | 3887 4287 4687 5102 5103 | 5887 6287 6687 7102 7103
17 | 3888 4288 4688 5104 5105 | 5888 6288 6688 7104 7105
18 | 3889 4289 4688 5106 5107 | 5889 6289 6689 7106 7107
19 | 3800 42080 4680 5108 5109 | 5800 6280 6680 7108 7109
20 | 3881 4201 4691 5110 5111 5891 6291 6691 7110 7411
21 3882 42902 46982 5112 5113 | 5892 6282 6692 7112 7113
22 | 3893 42603 4693 5114 H11b | 8893 6293 6693 /114 7115
23 | 3864 4284 4694 5116 5117 | 5894 6294 6694 7116 7117
24 | 38Q5 4285 4695 5118 5118 | 5895 6295 6695 7118 7119
25 | 3806 4206 4606 5120 5121 5806 6206 6696 7120 7121
26 | 3897 4287 4697 5122 5123 | ©9897 6297 6697 7122 7123
27 | 3808 4208 4698 bH124 5125 | 5898 6298 6698 7124 7125
28 | 3808 4209 4699 5126 5127 | 5899 6299 6699 7126 7127
29 | 3600 4300 4700 5128 5126 | 5800 6300 6700 7128 7129
30 | 3901 4301 4701 5130 5131 5801 6301 6701 7130 7131
31 3902 4302 4702 5132 5133 | 5902 6302 6702 7132 7133
32 | 3803 4303 4703 5134 513b | 5803 6303 6703 7134 7135
33 | 3004 4304 4704 5136 5137 | 504 6304 6704 7136 7137
34 | 3905 4305 4705 5138 5138 5905 6305 6705 7138 7139
35 | 3906 4306 4706 5140 5141 5906 6306 6706 7140 7144
36 | 3907 4307 4707 B142 5143 | 9807 6307 6707 7142 7143
37 | 3808 4308 4708 5144 5145 | 5808 6308 6708 7144 7145
38 | 3608 4309 4709 5146 H147 { 5909 6309 6709 7146 7147
39 | 3910 4310 4710 5148 5149 5810 6310 6710 7148 7148
40 | 3911 43711 4711 5150 5191 5811 6311 6711 7150 7151
41 3912 4312 4712 5152 5163 | 9812 6312 6712 7152 71653
42 | 3813 4313 4713 5154 5185 | 9913 6313 6713 7154 71955
43 | 3914 4314 4714 5156 H157 5914 6314 6714 7156 7157
44 | 3915 4315 4715 5158 5159 5915 6315 6715 7158 7198
45 | 3816 4316 4716 5160 5161 5916 6316 6716 7160 7161
46 | 3917 4317 4717 5162 5163 5817 6317 6717 7162 7163
47 | 3618 4318 4718 bH164 5165 | 9918 6318 6718 7164 7165
48 | 3919 4319 4719 H166 5167 5919 6319 6719 7166 7167
4G | 3820 4320 4720 5168 5169 5920 6320 6720 7168 7168
50 | 3921 4321 4721 5170 5171 5821 6321 6721 7170 7171
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Positioning Data No.and Buffer Memory Address Conversion Table

{X Axis) (Y Axis)

Data _ . - o - .
No. Positioning  Positioning ~ Dweli Positioning Address | Positioning Positioning - Dwell Positioning Address
Information ~ Speed Time Lower Upper | Information Speed Time Lower Upper
51 3622 4322 4722 BY/2 5173 | 5922 6322 6722 7172 7173
52 | 3023 4323 4723 5174 5175 | 5923 6323 6723 7174 7175
53 3024 4324 4724 5V/6 B177 99z4 6324 6724 V76 7177
54 3026 4325 4725 5178 B17/9 BOz5 6325 6725 7178 7179
55 | 3926 4326 4726 9180 5181 5926 6326 6726 7180 7181
56 | 3027 4327 4727 95182 9183 | 8927 6327 6727 7182 7183
57 | 3928 4328 4728 5184 9185 | 5028 6328 6728 7184 7185
58 3628 4328 4729 5186 5187 5029 6329 6720 7186 7187
59 | 3930 4330 4730 5188 5183 { 5930 6330 6730 7183 7189
60 | 3931 4331 4731 5180 5191 5931 6331 6731 7180 7191
61 3632 4332 4732 5192 5103 | 5932 6332 6732 7192 7193
e2 3033 4333 4733 5194 B195 5933 6333 6733 7184 7195
63 | 3034 4334 4734 5196 5197 | 9934 6334 6734 7196 - 7197
64 3035 4335 4735 5198 5199 BO35 633 6735 7198 7189
65 3936 4336 4736 5200 5201 BO36 6336 6736 7200 7201
66 3937 4337 4737 B202 5203 5G37 6337 6737 7202 7203
67 | 3938 4338 4738 9204 H205 | ©838 6338 6738 7204 7200
68 | 3938 4339 4738 5206 9207 | ©O3Q 6339 6736 7206 7207
69 | 3940 4340 4740 5208 5209 | 9940 6340 6740 7208 /209
70 | 3941 4341 4747 8210 9211 541 6341 6741 7210 721
71 3042 4342 4742 B212 5213 RR4z2 8342 6742 7212 7213
72 3043 4343 4743 9294 5215 5043 6343 6743 7214 7215
73 | 3044 4344 4744 5216 D217 | 5844 6344 6744 7216 7247
74 3045 4345 4745 B218 5219 B4 6345 6745 7218 7219
75 3046 4346 4746 5220 5221 546 6346 6746 7220 7221
76 3047 4347 4747 B222 B223 5847 8347 6747 7222 7223
77 | 3048 4348 4748 5224 8225 | ©948 6348 6748 7224 7225
78 | 3048 4348 4748 5226 9227 | ©948 6340 6749 7226 7227
79 | 3050 4350 4750 5228 5229 | 8850 6350 6750 7228 7229
80 3691 4351 4791 5230 923 5951 6351 6751 7230 7231
81 3952 4352 4752  B232 5233 | 5052 632 6752 7232 7233
82 | 3053 4353 4763 5234 5235 | 8053 6353 6753 7234 7235
83 | 3054 4364 4754 5236 5237 | 9954 6354 6754 /236 /237
84 | 3055 4305 4755 5238 H239 | D95h  635h 6755 7238 /239
85 3656 4356 4756 9240 B241 bObe 6356 6/56 /240 7241
86 | 3957 4357 4757 B242  B243 | BO57 6357 6757 7242 7243
87 | 3958 4358 4758 5244 5245 | £058 6368 6708 /244 7245
88 | 3058 4350 4758 D246 5247 | 5959 6359 67059 7246 7247
80 | 3960 4360 4760 5248 5249 | D960 6360 6760 /248 7249
Q0 | 39671 4361 4761 5250 5251 5961 6361 6761 /250 7251
N 3062 4362 4762 B2b2 5263 | 8962 6362 6762 7252 7253
Q2 3063 4363 4763 5254 5285 5063 6363 6763 7254 7255
03 | 3064 4364 4764 B2o6 5257 | 5964 6364 6764 7256 7257
o4 | 3065 4365 47656 5258 5250 | 6965 6365 6765 7288 7258
g5 | 3066 4366 4766 5260 5261 Bge6 6366 6766 7260 7261
96 | 3067 4367 4767 B262 5263 | 5967 6367 6767 7262 7263
97 | 3068 4368 4768 5264 5265 | 5968 6368 6768 7264 7265
G8 | 3068 4360 4760. 5266 5267 | 5969 6368 6768 7266 7267
Q9 | 3970 4370 4770 52688 5269 | 5970 6370 6770 7268 7269
100 | 3671 4371 4771 5270 5271 5971 6371 6771 7270 7271
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Positioning Data No.and Buffer Memory Address Conversion Table

(X Axis) (Y Axis)

DNz-:)ta Positioning  Positioning  Dwell  Positioning Address { Rositioning Positioning ~ Dweil  Positioning Address

" |Information  Speed Time Lower Upper | Information  Speed Time Lower Upper
101 3072 4372 4772 5272 5273 5972 6372 ©772 7272 7273
102 3973 4373 4773 5274 5275 59/3 6373 6773 7274 7275
103 3974 4374 4774 5276 5277 5974 6374 6774 7276 7277
104 3975 4375 4775 5278 5279 5975 6375 6775 7278 7279
105 3976 4376 4776 5280 5281 5976 6376 6776 7280 7281
106 3977 4377 4777 5282  B283 D977 8377 6777 7282 7283
107 3978 4378 4778 5284 5285 5978 6378 ©/78 7284 7285
108 3979. 4379 4779 5286 5287 8979 B63/8 6779 7286 7287
109 | 3680 4330 4780 b288 5280 | ©O80 6380 6780 /288 7289
110 3681 4381 4781 5200 5291 5981 6381 6781 7200 7291
111 3082 4382 4782 5202 5203 5o82 6382 6782 /292 7293
112 3983 4383 4783 5294 5205 5983 6383 6783 /204 7205
113 3084 4384 4784 5206 5297 DO84 6384 6784 /296 7297
114 | 3085 4385 4785 5208 5200 | 9985 6380 6785 /208 7209
115 3986 4386 4786 5300 5301 BO86 6386 6786 /300 7301
116 3987 4387 4787 5302 5303 beg7 6387 ©6/87 7302 7303
117 3088 4388 4788 B304 5305 5Og8 6388 6788 7304 7305
118 | 3089 4380 4789 5306 5307 | 5989 6388 6/80 /306 7307
119 | 3980 4380 4790 5308 58309 | 59890 6300 6790 7308 7309
120 3991 4391 4791 5310 8311 5991 6391 6791 7310 7311
121 3902 4302 4702 B312 5313 BeY2 6392 6792 /312 7313
122 3083 4363 4703 5314 53156 BG93 6383 6783 /314 7315
123 3684 4304 4704 5316 5317 5994 6364 €704 /316 7317
124 3695 4365 4705 5318 5319 5995 639t 6765 /318 7319
125 3096 4366 4796 5320 5321 5386 6396 6706 7320 7321
126 3697 4397 4797 5322 5323 D997 6397 6797 7322 7323
127 3698 4368 4798 5324 5325 5O98 B398 6788 7324 7325
128 3090 43098 4790 5326 5327 £9Y9 6308 6709 7326 /327
129 4000 4400 4800 5328 5329 6000 6400 6800 /328 7329
130 4001 4401 4801 5330 5331 6001 6401 6801 7330 7331
131 4002 4402 4802 B332 5333 6002 68402 6802 7332 7333
132 4003 4403 4803 5334 5335 6003 6403 6803 7334 7335
133 4004 4404 4804 5336 5337 6004 6404 6804 7336 7337
134 4005 4405 4805 8338 5330 6005 6405 6805 /338 7330
135 4006 4406 4806 5340 5341 6006 6406 6806 7340 7341
136 4007 4407 4807 934z 5343 6007 6407 6807 7342 7343
137 4008 4408 4808 5344 5345 6008 6408 6808 /344 7345
138 4009 4408 4808 5346 5347 6009 6408 6809 /346 7347
139 | 4010 4410 4810 5348 5349 | 6010 6410 6810 7348 7349
140 4011 4411 4811 5350 5357 6011 6411 6811 7350 7351
144 4012 4412 4812 B53b2 5353 6012 6412 6812 7352 7353
142 4013 4413 4813 B354 5355 6013 6413 6813 7354 7355
143 4014 4414 4814 5356 B3L7 6014 6414 ©814 7356 7357
144 4015 4415 4815 B3B8 53059 6015 6415 6815 7358 7359
145 4016 4416 4816 5360 5361 6016 6416 63816 7360 7361
146 4017 4417 4817 B362 5363 6017 6417 63817 7362 7363
147 4018 4418 4818 5364 5365 6018 6418 6818 7364 7365
148 4019 4419 4819 5366 5367 6016 6416 6818 736 7367
149 4020 4420 4820 5368 5369 6020 ©6420 6820 7368 7369
150 4021 4421 4821 5370 5371 6021 6421 6821 7370 7371
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Positioning Data No.and Buffer Memory Address Conversion Table

Data {X Axis) (Y Axis}
No. Positioning  Positioning  Dwell Positioning Address | Positioning Positioning ~ Dwell Positioning Address
Information ~ Speed Time Lower Upper | Information Speed Time Lower Upper
191 4022 4422 4822 5372 B373 | 6022 6422 6822 /372 7373
162 | 4023 4423 4823 5374 5375 | 6023 6423 6823 7374 7375
153 4024 4424 4824  B376 5377 6024 6424 6824 7376 7377
194 |+ 4025 4425 4825 B378 5379 | 6025 6425 6825 7378 7379
195 | 4026 4426 4826 5380 5381 6026 6426 6826 /380 7381
196 4027 4427 4827 5382 5383 | 6027 6427 6827 /382 7383
157 4028 4428 4828 5384 5385} 6028 6428 6828 7384 7380
158 4028 4429 4829 5386 5387 6029 6429 6829 7386 7387
159 4030 4430 4830 D388 5380 | 6030 6430 6830 7388 7389
160 40317 4431 4831 8300 5391 6031 6431 6831 7300 /391
161 4032 4432 4832 5392 5393 | 6032 6432 6832 7362 7303
162 | 4033 4433 4833 5394 5395 | 6033 6433 6833 7304 7305
163 | 4034 4434 4834 5396 5397 | 6034 6434 6834 7306 - 7397
164 4035 4435 4835 5308 5399 6035 6435 6835 /368 7399
165 | 4036 4436 4836 5400 5401 6036 6436 6836 7400 7401
166 4037 4437 4837 b4A02 5403 6037 6437 6837 7402 7403
167 | 4038 4438 4838 5404 5405 | 6038 6438 6838 7404 7405
168 | 4039 4439 4839 5406 5407 | 6030 6439 6830 /406 7407
169 | 4040 4440 4840 5408 5409 | 6040 6440 €840 7408 7409
170 4044 4441 4841 5410 5411 6041 6441 6841 7410 7411
171 4042 4442 4842 5412 5413 6042 6442 6842 7412 7413
172 4043 4443 4843 95414 5415 6043 6443 6843 7414 7415
173 4044 4444 4844 5416 5417 6044 6444 6844 7416 7417
174 4045 4445 4845 5418 5419 6045 6445 6845 7418 7419
175 4046 4446 4846 5420 5421 6046 6446 6846 7420 7421
176 4047 4447 4847 5422 5423 6047 6447 6347 7422 7423
177 | 4048 4448 4848 5424 5425 | 6048 06448 6848 7424 7425
178 4049 4448 4849 5426 5427 6049 6449 6849 7426 7427
178 | 4050 4450 4850 5428 B42g | 6050 6450 6850 7428 74285
180 4091 4451 4851 5430 5431 6051 6451 6851 7430 7431
181 4052 4452 4852 9432 B433 | 6052 6452 6852 7432 7433
182 | 4083 4453 4853 5434 5435 | 6053 6453 6853 7434 7435
183 | 4084 4454 4854 5436 5437 | 6054 6454 6854 7436 7437
184 4055 4455 4855 5438 5439 6055 6455 6355 7438 7439
185 4056 4456 4856 5440 5444 6056 6456 6896 7440 7441
186 | 4057 4457 4857 5442 5443 | 6057 6457 6857 7442 7443
187 | 40B8 4458 4858 5444 5445 | 6058 6458 6858 7444 7445
188 4058 4480 4859 5446 5447 6059 6459 6859 7446 7447
189 | 4060 44680 4860 5448 5449 | 68060 6460 6860 7448 7449
180 | 4061 4461 48617 5450 5451 6061 6461 6861 7450 7451
191 4062 4462 4862 BAB2 B4B3 | 6062 6462 6862 7452 7453
102 | 4083 4463 4863 5454 B4ASH | 6063 6463 6863 /454 7455
193 | 4064 4464 4864 5456 5457 | 6064 ©464 6864 7456 7457
104 | 4065 4465 4865 5458 5453 | 6065 6465 6865 7458 7459
105 | 4066 4466 4866 5460 5461 6066 6466 6866 7460 7461
196 | 4067 4467 4867 5462 5463 | 6067 6467 6867 7462 7463
197 | 4068 4468 4868 5464 5465 | 6068 6468 6868 7464 7465
108 | 4060 4460 4860 H466  B467 | 6068 6469 6869 7466 7467
199 | 4070 4470 4870 5468 5460 | 6070 6470 6870 7468 7469
200 | 4071 44717 4871 5470 5471 6071 6471 6871 7470 7471
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Positioning Data No.and Buffer Memory Address Conversion Table

(X Axis) (Y Axis)

%aota Positioning  Positioning ~ Dwvell  Positioning Address | Positioning Positioning ~ Dwell ~ Positioning Address

* !linformation Speed Time Lower Upper | Information  Speed Time Lower Upper
201 4072 4472 4872 D472 B473 | 6072 6472 6872 7472 7473
202 | 4073 4473 4873 S474  B4A75 | 8073 6473 6873 7474 7475
203 | 4074 4474 4874  ©476  B4A77 | 6074 6474 6874 7476 7477
204 | 4075 4475 4875 5478 5479 | 6075 6475 6875 7478 747G
205 | 4076 4476 4876 5480 5481 6076 6476 6876 7480 7481
206 | 4077 4477 4877 5482 8483 | 6077 6477 6877 7482 7483
207 | 4078 4478 4878 5484 5485 | 68078 6478 6878 7484 7485
208 | 4079 4479 4879 B486 5487 | 6078 6479 6879 7486 7487
209 | 4080 4480 4880 5488 9489 | 6080 6480 6880 /488  748%
210 | 4081 4481 4881 5490 5491 6081 6481 6831 7490 7491
211 4082 4482 4882 5402 5493 | 6082 6482 6882 7492 7493
212 | 4083 4483 4883 5404 5495 | 6083 6483 6883 7484 7405
213 | 4084 4484 4884 5496 497 | 6084 6484 6884 7486 7497
214 | 4085 4485 4885 ©408  b499 | 6085 6485 6885 7488 7489
215 | 4086 4486 4886 9500  5HO1 6086 6486 6836 /500 7501
216 | 4087 4487 4887 5502 9803 | 6087 6487 6887 /902 7903
217 | 4088 4488 4888 5504 5005 | 6088 6488 6888 79504 7505
218 | 4089 4488 4880 ©B06  5b0O7 | 6089 6488 6830 7506 7R07
219 | 4000 4490 4800 9208 5h09 | 8090 6490 6890 /508 7509
220 | 4091 4491 4881 9510 5B 60391 6491 6891 7510 7511
221 4002 4492 4802 BH12 BH13 | 6092 6492 6892  /B12 7513
222 | 4093 4493 4803 ©H14  Bh1b | 8083 6483 6893 /B14 7515
223 | 4004 4484 4804  5H16 5517 | 6094 6494 6804 /916 7517
224 | 4095 4405 4805 D518 Bh1G | 609D 6485 6895 7518 7519
225 | 4006 4496 4806 8520 Bb21 6006 6496 6896 /520 /o
226 | 4097 4497 4897  Bhe2 5923 | 6097 6497 6897 7822 7923
227 1 4008 4498 4808 ©b24  5H25 | 6098 6498 6898 /524 /925
228 | 4008 4409 4880 HH26 Bo2/ | 6089 6489 6808 /D26 /927
229 | 4100 4500 4000 ©h2g8  5hPo | 8100 6500 6800 7he8 7529
230 | 4101 4501 4801 BB30  5b31 6101 6501 6901 7530 7531
231 4102 4502 4002 5H32 5533 | 8102 6502 6902 /532 /933
232 | 4103 4503 4003 5534 5635 | 6103 6503 6903 /834 /535
233 | 4104 4504 4004 BB36  5h37 | 6104 6504 6904 /536 7537
234 | 4105 4505 4805 5538 5539 | 6105 6505 6905 7838 /939
235 | 4106 4806 4906 5540 5541 6106 6806 6906 7540  /b41
236 | 4107 4507 4007 9542 5543 | 6107 6507 86907 7542 7543
237 | 4108 4508 4908 5544 5b4h | 6108 6508 6908  /b44 7545
238 | 4109 4800 4809 Hb46  8h47 | 6108 6508 6909 /b4 7547
239 | 4110 4510 4910 Hh48 5549 | 6110 6510 6910 7548 /549
240 | 4111 4511 4911 550 5551 61117 6511 6911 7550 7591
241 4112 4512 4912 552 5553 | 6112 6512 6912 7952 7953
242 | 4113 48513 4013 bbb4  Bhhb | 6113 6513 6913 /b4 /B5h
243 | 4114 4514 4014 556 5Bh7 | 6114 6b14 6914 786 7557
244 | 4115 4515 4915 5558 BbBg | 6115 6515 6915 /5h8 7559
245 | 4116 4516 4916  ©he0 5Ho1 6116 6516 6916 /560 /L61
246 | 4117 4517 4917 8562  5o6e3 | 8117 6517 6917 7B62 7563
247 | 4118 4518 4918 ©Boed HB6EH | 6118 6518 6918 7564 7565
248 | 4119 4516 49019  5hee  Bbe7 | 6118 6519 6919 /66 76/
249 | 4120 4520 4820 5be8  DoBS | 6120 6520 6820 /968 /569
250 | 4121 4521 4921 5b/0 0 5571 68121 6521 6921 7570 7571
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Positioning Data No.and Buffer Memory Address Conversion Table

Dat (X Axis) (Y Axis)

ata . . o . o

No. Positioning  Positioning  Dwell Positioning Address | Positioning Positioning  Dwell Positioning Address
Information  Speed Time Lower Upper | Information Speed Time Lower Upper

251 422 4522 4922 9572 BB/3 | 8122 6522 6922 7572 7573
252 | 4123 4523 4923 o574 ©5h/5 | 6123 6523 6923 7574 7575
203 | 4124 4524 4924 B576 5977 | 6124 6524 6924 7576 7577
254 | 4125 4525 4925 5578 bb79 | 6125 6525 6925 U5/8 7579
205 | 4126 4526 4926 5580 5581 6126 6526 6926 7580 7581

206 | 4127 4527 4927 BbB2 Dh83 | 8127 6527 6827 7582 7583
257 | 4128 4528 4928 5584 5685 | 6128 6528 6928 /o84 /585
258 | 4129 4520 4020 Bh86  bB87 | 61290 6528 6828 7586 7587
256 | 4130 4530 4930 5588 6589 | 6130 6530 6930 /588 7589
260 | 4131 4531 4931 5590 5591 6131 6531 6831 7500 7591

261 4132 4532 4932 DhO2 5BO3 | 6132 6B32 6832 7Bz 75S3
262 | 4133 4533 4933 5594 5bob | 6133 6533 6933 7594 7595
263 | 4134 4534 4934 BHo6 5897 | 6134 6534 6934 7596 - 7897
264 | 4135 4535 4935 5588  Bbo9 | 6135 65635 6935 /598 7599
205 | 4136 4536 4036 5600 501 6136 6536 6836 /600 7601

266 | 4137 4537 4937 5602 Be03 | 8137 6537 6937 7602 76803
267 | 4138 4538 4938 5604 bo0b | 6138 6538 6938 /604 7605
268 | 4139 4530 4636 9606 5607 | 8139 6538 6939 7606 7607
209 | 4140 4540 4040 50808 BB09 | 6140 6540 6940 7608 7609
270 | 4141 4541 4041 5610 5611 6141 6541 6941 7810 7811

271 442 4542 4842 Bo12 5613 | 6142 6b42 6842 /612 7613
272 | 4143 4543 4043 5614 D15 | 6143 6943 6943 /614 7615
273 | 4144 4544 4944 5616 5617 | 6144 6544 6944 7616 7617
274 | 4145 4B45 4845 5618 9619 | 6145 6545 6945 7618 /619
275 | 4146 4546 4046 o620 BB 6146 6546 6046 /620 7621

276 | 4147 4547 4947 S22 5623 | 6147 6547 6947 7622 7623
277 | 4148 4548 4948 5624 Do25 | 6148 6548 0948 /624 7625
278 | 4149 4549 4949 5626 D627 | 6149 6549 6948 7626 7627
278 | 4150 4550 4950 528 5629 | 6150 6550 6950 7628 7629
280 | 4151 45B1 4651 B30 Be31 6151 8551 6951 /630 7631

281 4152 4852 4952 5632 5633 | 6152 6552 6952 7632 7633
282 | 4153 4553 4953 5634 5635 | 6153 6563 6953 /634 /635
283 | 4154 4854 4064 5636 5637 | 6154 68b4 604 /636 7637
284 | 4195 4555 4055 DB38  H630 | 61065  65hS 6955 /6838 7639
285 | 4196 4950 4956 D640 5641 61056 6556 6CL6 7640 7641

286 | 4157 4557 4957 BG4z 9643 | 6157 6B57 6957 7842 7643
287 | 4158 4558 4058 5644 5645 | ©158 6058 6958 7644 /645
288 | 4159 4580 4050 5640 H647 | 6159 6DBO 6956 7646 /647
289 | 4160 49560 4960 o648 9649 | 6160 6960 6960 7648 7649
200 | 4161 4561 4981 bet0 5651 6161 6561 6061 7650 V651

291 4162  4B62 4962 Debz  BE53 | 6162 6062 6962 /6b2 7653
202 | 4163 4563 4963 5654 D655 | 6163 60563 6963 /654 7655
203 | 4164 4564 4064 S606 5657 | 6164 6964 6064 7656 7657
204 | 4165 4565 4065 o658 BeB9 | 616 6565 6865 /658 /656
205 | 4166 49566 4966 o660 5661 6166 ©6o66 6966 7660 7661

206 | 4167 4567 4967 5662 9663 | 6167 6567 6967 7662 7663
297 | 4168 4568 4068 ©664  S06D | 6163 6568 6068 /664 /665
208 | 4160 4560 4060 ©S606  DOB/ | 6160 6568 6069 /666 V667
208 | 4170 4570 4970 5668 B66O | 6170 6570 6970 7668 7668
300 | 4171 4571 4971 5670 9671 | 8171 6571 6971 /670 7671
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Positioning Data No.and Buffer Memory Address Conversion Table

(X Axis) (Y Axis)

l?\ja;ta Positioning  Positioning ~ Dwell  Positioning Address | Positioning Positioning Dwell  Positioning Address

* | information Speed  Time Lower Upper | Information Speed  Time Lower Upper
301 | 4172 4572 4872 5672 5673 | 6172 6572 6972 7672 7673
302 | 4173 4573 4973 B674 5675 | 6173 6573 8973 7674 7675
303 | 4174 4574 4974 BG/6 B677 | 6174 ©5/74 €974 /676 7677
304 | 4175 4575 4975 9678 5679 | 6175 6575 6975 7678 7679
305 | 41776 4576 4976 5680 5681 | 6176 6576 6976 /680 /681
306 | 4177 4577 4977 5682 9683 | 6177 6577 6977 7682 7683
307 | 4178 4578 4978 5684 5685 | 6178 6578 6978 7684 7685
308 | 4176 45/9 4979 5686 8687 | 6179 6578 6979 /686 7687
309 | 4180 4580 4980 5688 5689 | 6180 6580 6980 7683 7689
310 | 4181 4581 4081 5690 5691 | 6181 6581 6081 7600 7691
311 4182 4582 4882 D692 5693 | 6182 6b82 69882 7692 7693
312 | 4183 4583 4983 56894 5695 | 6183 6583 6983 /684 7695
313 | 4184 4584 4984 5696 5697 | 6184 6584 6684 7686 /697
314 | 4185 4585 4085 H0O8 56RO | 6185 6585 6985 /608 7699
315 | 4186 4586 4986 5H5/00 5701 | 6186 6586 6986 /700 /701
316 | 4187 4587 4987 5702 5703 | 6187 6587 6987 7702 7703
317 | 4188 4588 4088 5/04 5/0b | 6188 6588 6988 7704 /705
318 | 4180 4588 4986 b5/06 5707 | 6189 6589 6088 7706 7707
319 | 4180 4590 4900 5708 5709 | 6120 6580 6990 7708 7709
320 | 4191 4801 4881 5710 5711 6191 6591 e6eset  //M10 7/
321 4192 4592 4902 5712 5713 | 6192 6582 6eez /712 7713
322 | 4193 4503 4963 5714 57156 | 6193 65683 6983 7714 7715
323 | 4194 4504 4004 5716 5717 | 6194 6594 6994 7716 7717
324 | 4195 4505 4995 5718 5719 | 6195 6595 6995 /718 7719
325 | 4196 4596 4966 5720 5721 6196 69586 6986 7720 7721
326 | 4197 4597 4897 5722 5723 | 6197 6597 6997 7722 7723
327 | 4198 4508 4998 5724 5725 | 6198 65688 6998 /724 7725
328 | 4198 4508 4900 5726 5727 | 6199 6589 6998 /726 7727
320.| 4200 4600 BOOO 5728 5729 | 6200 6600 /000 /728 7728
330 | 4201 4601 5001 5730 5731 6201 8601 7001 7730 773
331 4202 46802 8002 5732 5733 | 6202 8602 /002 7732 7733
332 | 4203 4603 5003 5734 5735 | 6203 6603 7003 7734 7735
333 | 4204 4604 ©004 5736 5737 | 6204 6604 7004 /736 7737
334 | 4205 4805 5005 5738 5739 | 6200 6605 7005 /738 7739
335 | 4206 4606 5006 5740 o741 6206 6606 V006 7740 7741
336 | 4207 4807 5007 5742 5743 | 6207 6607 7007 /742 7743
337 | 4208 4608 D008 5744 5745 | 6208 6608 7008 7744 7745
338 | 4208 4609 S009 5746  ©747 | 6209 6609 7000 7746 7747
338 | 4210 4610 5010 5748 5749 | 6210 6610 7010 7748 7749
340 | 4211 4611 5011 5750 5751 6211 8611 7011 7750 7791
341 4212 4812 5012 5752 5783 | 6212 ee1z2 7012 7752 7753
342 | -4213 4813 5013 5754 LH/55 | 6213 6613 7013 7754 7796
343 | 4214 4814 5014 B/56 L/57 | 6214 66814 7014 7756 7757
344 | 4215 4815 5015 5758 6759 | 6215 6615 /015 7758 7758
345 | 4216 4616 ©B016  5/60 5761 6216 6616 /016 7780 7761
346 | 4217 4817 B017  B/62 5/63 | 6217 8617 7017 7762 7763
347 | 4218 4618 5018 5764 5765 | 6218 6618 /018 7764 7765
348 | 4219 4619 BO19 L7666 6767 | 6218 6619 /019 7766 7767
349 | 4220 4620 5020 5768 5769 } 6220 6620 7020 7768 7768
350 | 4221 4821 BO21 5770 5771 6221 6621 7021 7770 7771
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Positioning Data No.and Buffer Memory Address Conversion Table

Data {X Axis) (Y Axis)
No. | Positioning Positioning Dwell  Positioning Address | Positioning Positioning ~ Dwvell Positioning Address
Information  Speed Time Lower Upper | Information Speed Time Lower Upper
351 4222 4622 5022 5772 5773 6222 6622 7022 7772 7773
352 4223 4623 5023 5774 5775 6223 6623 7023 7774 7775
353 4224 4624 2024 5776 5777 8224 6624 7024 7776 7777
354 | 4225 4625 505 5778 5778 | 6225 6625 7025 7778 7779
355 | 4226 4626 5026 5780 5781 6226 o626 /026 7780 7781
356 | 4227 4627 B027 5782 B783 | 6227 6627 7027 7782 7783
357 4228 4628 5028 5784 5785 6228 6628 7028 7784 7785
358 | 4228 4629 5020 5786 5787 | 6228 6628 7028 7786 7787
359 | 4230 4630 5030 5788 5/89 | 6230 6630 7030 7788 7789
360 4231 4631 5031 5790 5793 6231 6631 7031 7790 7791
361 4232 4632 5032 5792 5793 6232 6632 7032 7792 7793
362 4233 4633 5033 5794 5785 6233 6633 7033 7794 7795
363 4234 4634 5034 5796 5797 6234 6634 7034 7796 7797
364 | 4235 4635 5036 5798 5799 | 6235 6635 7035 7788 7789
365 | 4236 4636 5036 5800 5801 6236 6636 /036 7800 7801
366 4237 4637 5037 5802 5803 6237 6637 7037 7802 7803
367 | 4238 4638 5038 5804 D805 | 6238 6638 7038 7804 7805
368 | 4236 4638 5038 5806 B807 | 6238 6630 7039 7806 7807
369 4240 4640 5040 5808 5809 6240 6640 7040 7808 7809
370 4241 4641 5041 5810 5811 6241 6641 7041 7810 7811
371 4242 4647 5042 5812 5813 6242 6642 7042 7812 7813
372 4243 4643 5043 5314 5815 6243 6643 7043 7814 7815
373 4244 4644 5044 5816 5817 6244 6644 7044 7816 7817
374 4245 4645 5045 5818 5819 6245 6645 7045 7818 7819
375 4246 4646 5046 5820 5821 6246 6646 7046 7820 7821
376 4247 4647 5047 bgez 5823 6247 6647 7047 7822 7823
377 4243 4648 5048 5824 5825 6248 6648 7048 7824 7825
378 4249 4649 5049 5326 5827 6249 6649 7049 7826 7827
379 4250 4650 5050 5828 5829 6250 6620 7050 7828 7829
380 4251 4691 5051 5830 5831 6291 6651 7051 7830 7831
381 4252 46bz 5052 5832 5833 | 6252 e6bz 7052 7832 7833
382 | 4253 4653 5053 5834 583b | 6253 66b3  /0b3 /834 /83b
383 4254 4654 © 50b4 5836 5837 6254 6654 7094 7836 7837
384 4255 4655 5055 5838 5839 6255 6655 7055 7838 7839
385 4256 4656 5056 5840 5841 6206 6656 7056 7840 7841
386 4257 4657 5057 5842 5843 6257 6657 7057 7842 7843
387 4258 4658 5058 5844 5845 6258 6658 7058 7844 7845
388 4259 4650 5059 5846 5847 6259 6659 7059 7846 7847
389 4260 4660 5060 5848 5849 6260 6660 7060 7848 7849
390 4261 4667 5061 5850 5851 6261 6661 7061 7850 7851
391 4262 4662 5062 5852 5853 6262 6662 7062 7852 7853
392 4263 4663 5063 5854 5865 6263 6663 7063 7854 7855
393 4264 4664 5064 5856 5857 6264 6664 7064 7856 7857
304 4265 4665 5065 5858 5859 6265 6665 7065 7858 7859
395 4266 4666 5066 5860 5861 6266 6666 7066 7860 7861
396 4267 4667 5067 5862 5863 6267 6667 7067 7862 7863
3Q97 | 4268 4668 5068 5864 586D | 6268 6668 7068 /864 7865
308 | 4260 4660 HOBO B866  bBB6/ | 6269 6668 7060 /866 7867
399 4270 4670 5070 58638 5369 6270 6670 7070 7868 7869
400 4271 4671 5071 5870 5871 6271 6671 7071 7870 7871
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APPENDIX 4 Examples of Connection with Servo Amplifiers

There are various servo amplifiers available for the AD72.
This section shows examples of connection with servo amplifiers
as of January, 1987.

4.1 Connection with Mitsubishi MELSERVO-S0 (Feedback pulse input: Differential output type)

A D 7 2 MELSERVO-S0
onnector . Pin No. -
¢ namet Signal name aiﬁs a;s ﬂg. Signal name C°:;:$°r
svon [ f #—— 50 | SON(Servo-on)
(Servo-on) |21 2 : + e N 128 IvDG
— H 1 P 1 !
SERVO READY 313+ i I — 18 1VOD(+24V)
(Drive unit ready) 414 : : : : 16 RD(Ready)
Speed 5{5 ; l’ —L 43 {VC (speed
command [ | § bt 3 E 22 |15G command)
Encoder (+5V) ] 1 | 1 : : 1 :
power supply 1 ! : !
V) 2121 P
PULSE A3 ]3] 1 i b CN1
(Phase A | 4 | 4 bt ¢ —— 1 LA (PhaseAline
feedback pulse) 515 : : J : : 2 {LAR driver output)
ENCO[PULSE B |66 | | |
(Phase B | 7 | 7 H— i LB (Phase B line
feedback pulse) N ! 1 L i ! LBR driver output)
b § b
PUuLSEZ {9191 ! .
(Phase z |10 {10 p—— £ — 5 |LZ (PhaseZline
feedback pulse) 7717 !\ ,: ,L i 6 ||_zR driver output
e e e e e ~
F;g;r(:“pp': 72 ; L DC5t0 24V E2 e
DO—G (zeroingsigna | 3 | 3 —o—.—::]
CONT |PUCSER A 414 Prase
i TR IE Prass| anual
B pulse
PULSER B! 6 | 6 generator
g | 717 oo
+5V
DCsV
Terminal block 5G —T
— 1
‘ Within 2m
ke

IMPORTANT

When using the differential output type as the feedback pulse

input, be careful as the feedback pulse exceeds 50KPPS when

the servo motor is rotating at the rated speed.

When using the servo motor at the rated speed, use the open
collector type shown in Appendix 3.2.

..........

)

(1) 2 :: [ Indicates a twisted pair shielded wire.

N e !

(2) Refer to the MELSERVO-S0 manual for the MELSERVO-S0
servo amplifier side wiring in other than the above
diagram.
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4.2 Connection with Mitsubishi MELSERVO-S0 (Feedback pulse input: Open collector output type)

A D 7 2 MELSERVO-S0
Connan:ICetor Signal name agi: tgs '[:\’llg Signal name Co::;c;or
SVON 111 ll’-:—__———--_—-~-l/---———_---——-?P\: 50 § SON(Servo-on)
(Servoony 2172 ; E e i E 3" VDG
READY —t— +
SERVO READY 313 : ' l T ' 18 {VDD(+24V)
{Drive unit ready) 4 4 : : : : 16 RD(Ready)
1
Speed 51{5 E ; I’ i ; 43 {VC (sSpeed
command { § | g ; E E : 47 115G command)
Egﬁggizé}?y " ! : i : : (Open collector
(ov) 212 ; H ) { 20 1O0OG :Jeurtrzyr:aclfmmon
PULSEA |33 | 1 o CN1
Phase A | 4 | 4 pd—rt ( L Phase A
feedbe(lck?)i]ese) 515 : { l : ; 33 {OA Szollsztir o?ft):St)
T 1 4 ]
ENCO[PULSE B |66 | | P
(PhaseB | 7 | 7 pmd——t :
feedback ?)i(]ese) 8 ) { : J E ! 34 OB E;Eﬂ:;i? O%F;:St)
Fueezele] | | Vo
1 i 1 1
! H 1 I
10110 b= : f t
feedbegsl? ?)fllesi) Yy ! '! J '.\ j 35 |0z Shaee o?JFt):\:‘t)
Power supply| 1 | 1 -———-—_—,"— _____________________________ - 2 FG
A o DC5 to 24V
STOP (Stop signal) l————0 j
m(kmmg sgnapf 3 | 3 ———O—l_
CONT|PULCSER A| 4|4 Phase
o | 51 5 Phase| anual
B pulse
PULSERB| 6|6 generator
(Manual puise 7 7 GND
generator phase B)
+5V F—
DChV
Terminal block 56 —7F
— 1
Within 2m
IMPORTANT

Set the switches so that the feedback output does not exceeds
50KPPS on the MELSERVO-SO0 side.

__________

(1) 24 1+ Indicates a twisted pair shielded wire.

: o
________ s

(2) Refer to the MELSERVO-S0 manual for the MELSERVO-S0
servo amplifier side wiring in other than the above
diagram.
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4.3 Connection with Mitsubishi MELSERVO-A

rnbre MR-A-{ "t servo amplifie
Connector . Pin No.
name | S9MIMAMe as § avis Eig. Signal name | Comnedter
SVON |11 = f ———F—r{ 9 [SON
(Servo-on) 212 b : 4 ! 3 (Servo-on)
READY |33 }— . NIV pyru byrors
SERVO H i
(Drive unit ready) 414 : : ,l ; : 29 D (Ready)
I ra
Speed g 515 : ; l : , 3312 (Speed
command | § | § — - : — 3 5 command)
Encoder (+5V){ 1 | 1 i ! X !
power supply \ ! | .
(V) 212 T : ; X 30 | SG(Driver common)
PULSE Al3]3] ! ! I
(PhaseA | 4 | 4 : Jl : : 30 | Fra (Phase A CONt
feedback pulse) 515 : ! : : position pulse)
1 i | 1
ENCOjPULSE B 6 6] + Loy
i 1 . )
Phase B | 7 s I (Phase B
feedb;ck?)i?se) / 1 \ I 31 | FPB position pulse)
818 ) 1 ; :
PULSE Z 919 1 -
1 1 ' '
(Phase 2 10 110 f—— i1 50 | OP(Zero pulse)
feedback pulse) - - . e - - =
1111 K
Power supply| 1 | 1 pmoy 5 4V 37 {SD(Shield)
STOP (stopsignay 212 u—‘h C5 to 24
m @eroingsignay | 3 | 3 ___.o_'_:j
CONT |PUCSER A | 4| 4 Phase
gl 515 A} Manual
— Phgse pulse
PULSERB| 6|6 generator
wromormery | 7} 7 GND
+5V —
Terminal block 56 | DCOV
—1
» Within 2m

(1) The MR-A-U, MR-A-i____:and MR-A-! KL servo amplifiers
cannot be used.
[ ™

(2 m Indicates a twisted pair shielded wire.

other than the above diagram.

S

servo amplifier side wiring and signal cable shields in
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4.4 Connection with Mitsubishi MELSERVO-SA

AD 772 MELSERVO-SA

Co:ar:cetor Signal name a;:‘ I:gs l;\"lg Signal name Co:;:;tor
SVON 117 "”‘T"_""-_"I’ ——————————— a = 9 | SONServo-on)
S 2 LZPT - — j; Si/(E)D<+24v>

READY 2|3 —

SEPVO (Drive unit ready) 4 4 : J : I[ 49 RD(ReadY)
Speed 515t l’ : — 3 |VC (Speed
command {5 § b . ——L {734 [15G command)

Encoder (+£]'>V) 111 : ! ., : :
e | N T
PULSE Al3]3] ! ! i N
(Phasea | 4 | 4 f —t— 21 |LA (Phase Aline
feedback pulse) 5 5 : : l : | 2 1L AR driver output)
1
ENCO[PULSE B[ 66 | ! P ONA
(PhaseB | 7| 7 E + l’ ! X 19 LB (Phase Bline
feedback pulse)} 518 : : 3 : ; 20 {LBR driver output)
\ i
] ¥ 1 i
PULSE 21918 ; : , X : o
(Phase Z 10 10 : : l : ! Eirivaeti)ut[;i};
feedback pulse) 11 111 = _41'._....__........_......._' _______________ " 8 |LZR
Power supply| 1 | 1 . 1 DC5to 24V \ S Ts5Ee0
TTOP (stop signal ——0
SEP : 1242 _;“—:j Forward rotation
DOG @eromg signah 313 start ON % 150
CONT |PULSER A 4 (4 hise " T
(Manual puise anual T 28 | DI3 ot start)
generator phase A} 5 5 Phase
B pulse ———— 29 | D14 Reverse
PULSERB| 6|6 generator 0 O] fotation start)
(Manual puise GND
generator phase B} 717
Terminal block 5C | DOV
— 1
Within 2m L
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| POINT I

(1) .:' ;: I :' :: Indicates a twisted pair shielded wire.

[ SR

(2) Refer to the MELSERVO-SA manual for the MELSERVO-SA servo
amplifier side wiring on other than the previous page.

(3) When connecting the MELSERVO-SA to the AD72, set the servo
loop type to "02" (speed (analog, 3 speeds)) in the MELSERVO-SA
parameter.

(4) The feedback pulse input of the AD72 is maximum 50Kpps.
Therefore, set the encoder output division ratio of the
MELSERVO-SA so that the feedback pulse does not exceed
50Kpps.

MELSERVO-SA 2000rpm series - -::-:seeeee 1/2 division setting
3000rpm series ----ceemiuuanes 1/4 division setting

(5) On the previous page, the ENCO connector is connected under

the following conditions.
* Rotation direction setting in AD72 parameter --- 0

¢ Start signal of MELSERVO-SA --rereeerremmniinssananinns Forward rotation
start ON
¢ Rotation direction of motor and encoder ----------- Same

Under any other conditions, refer to the following table and
connect the connector.

Rotation

Rotation direction of motor direction Connection
and encoder parameter | MELSERVO-SA forward rotation start ON. | MELSERVO-SA reverse rotation start ON

Same direction

) 0 ;Pha o Phasey iPhasd Phasey

Motor: forward rotation, encoder LAl i Al [ B
 forward rotation Fresd o) iPhasd Phase

or i B El] B

j B
Motor: reverse rotation, encoder :
. reverse rotation 1 AD72 Encoder AD72 Encoder

Same direction + r 5
0 iPhase] Prases {Phase; Phasel
Motor: forward rotation, encoder A 24 LA L A ]
. reverse rotation {Phase Phasel tPha Phase
or 4 B B 'L B g 1
Motor: reverse rotation, encoder Encoder Encoder
. forward rotation 1 AD72 AD72
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4.5 Connection with Mitsubishi MELSERVO-SC

AD 72 MELSERVO-SC
Connector | ginal name Pin No. . .
name o s ) s ﬁ'g. Signal name C°:2:1°;°'
svoN 1 [1 = _I ———r 9 [soN
(Servo-on) | 2} 2 |— : J 3 (Servo-on)
— i 1 1
READY 313 p—+—! . +—1 46 | VDD
SERVO )
(Drive unit ready) 414 E : L : : 29 B (Ready)
Speed 55— — —— 33 | VC (Speed
command | g} g | ! /I +———1"34 [ 15G command)
Encoder (+f[>V) 1111 : Vo
power supply 1
@) 212 ; i ——1 4 el
PULSE A}313] . | [
1
| ]
feedba(ls:i?ﬁsé) é g r E E : 32 |FPA ézgﬁ%engulse)
! ! | 1
ENCO|PULSE B |66 I P CON1
1 ! | 1
+ (Phase B
feedbe(zsl??ﬁsz) ; ; | ; R 31_| PPB position puise)
1 i 1
3 1
PULSE Z |99 i . b
(Phase z | 10 {10 ="t i 50 | OP(Zero pulse)
feedback pulse) 11 “-———————-——-----———————\
Power supply| 1 | 1 f————my 37 [SD(Shield)
ST0B srsem | 2 | 2 | DC5 to 24V Forward
tati tart
DOG zemongsignan| 3 | 3 —o—.-:j ranonsta 26 {SG
CONT |PULSER A| 4 | 4 Phase ks 2 | ST e diary
st [ 51 6 st Manual 55— % |ST2 batarsn
— pulse
PULSER B!} 6 | 6 2 generator
e 717 GNP
+V —
Terminal block 5G |1 DG
FG __|
- Within 2m
POINT
73T
(1) 2] 7 Indicates a twisted pair shielded wire.

1
S Y

(2) Refer to the MELSERVO-SC manual for the MELSERVO-SC
servo amplifier side wiring and signal cable shields in
other than the above diagram.
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4.6 Connection with Toei Electric’s servo amplifier

A D7 2 VLTT-{":PR servo amplifier
Connector . Pin No.
name Signal name EY A I’:\"ig. Signal name Connector
SVON N !l E— 5 f:{UN(Run signal)
(Servo-on) |21 2 # 6 |A
SERVO READY 313 |’ L 1 JALMA (alarm
(Drive unit ready) 414 3 2 |ALMB output) CN3
Speed 515 I’ 9 |REF ‘c?,ﬁ?,f}i "
command { g | § 3 10 {AG input)
Encoder (+f[>V) 111
(F())C\)/\;VGF SHepY 212 2 | AGSignal ground)
PULSE A1313
(PhaseA | 4 | 4 g CHAozh,?se Apulse
feedback pulse)
515
ENCO|PULSE B |68
(Phase B 7 7 6 CHB PhaSe B pulse CN6
feedback pulse)
818
PULSE Z {918
{Phase Z 10110 3 CHZthsfe Z pulse
feedback pulse) 1111
Power supply| 1 | 1 jm———mm—— 1 |E(Earth)
= DC5 to 24V
STOP (stop signal) 212 —5 0
— —
DOG @eroing signay 313
CONT [PUCSER A | 4] 4 rese
Wanpose [T A Manual
generator phase A} phaBse pulse
PULSER B! 6 | 6 generator
(Manual pulse GND
generalor phase B) 7417
+5V —
DChV
Terminal block 6G p—7T
FG

POINT

(2) Refer tothe VLTT-{.

1) l Indicates a twisted pair shielded wire.

iPR manual for the VLTT- i_
amplifier side wiring and signal cable shields in other than
the above diagram

PR servo
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4.7 Connection with Yaskawa's servo amplifier fier

A D 7 2 CACR-SR{ " iservo amplifier
| Soene [T T s
SVON 7 IR A Y S 8 | s—oN
(Servo-on) | 212 L l I : DQMV
—_— T 7 lr l +}— 7 | +24VIN
. L ya
seryo |READY {313 by L] 38 [ALM
1
(Drive unit ready) 4 4 ; . — : : } 39 ALM .
1
Speed | 5156 |—— ¢ ' 12 | IN—A
command 35| |1 Il L 13 [SG—A
Encoder («5v)[ 1 [ 1] | | ' o
power supply | i | 1
(ov) 212 I | | |
PULSEA|3]3| 1 ! L 1CN
(PhaseA | 4 | 4 - T l/ : ! PAO
feedback pulse) |
5|5 - v ' XPAQ
|
ENCO[FULSEB|6]6] 1 | |
1
PhaseB { 7 | 7 ! P2 :
feedbe(lck?)i]ese) 518 { E J 1 ZIBDOBO
] ! t
PULSE Z|8]9] | | ; !
(Phasez | 104110 o ¢ ,F L 19 |Pco
feedback pulse) [ 1 1 1
MM a— . —t 20 | XPCO -
Power supply| 1 | 1 et 18 |FG
§TO_P R P I e DC5 to 24V
m @erongsignay | 3 [ 3 ___o_‘-:j
CONT |PULSERA| 414 Phase
(Manual puise A
generator phgse A 5 5 Shase N}l)au r]1$u:[
PULSER B} 6|6 2 generator
wrommen | 717 GND
+5V
L
Terminal block 5G LT DOV
FG

__________

1 [}

(1) 2 :} [+ Indicates a twisted pair shielded wire.

s o
________ s

(2) Refer tothe CACR-SR:___:
amplifier side wiring and signal cable shields in other than
the above diagram.

servo amplifier leads Phase A leads by a phase angle of 90
degrees, Phase A and Phase B must be connected

reversely as shown above.
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APPENDIX 5 Timings of Signals from AD72(S1)

5.1 Output signal timings

The following chart shows the output signal timings when positioning and
zeroing are executed.

Start processing (delay) time (refer to Appendix 4.2)
Start ' '
w7 [ ,
: to t
1)BUSY (X14, X15) — | ]

ct
ot
~

ae e e —— e —
2) START (External start signal) : ' .
t 1
3)M I~ ON (X1, X1F) 2o :
(WITH) ! I
Tt !
4) Start complete (X 18, X19) : l :
1 t4 |
f————————— e
5) PULSE (External feed pulse) } ””I”m I
! | ts
6) Positioning complete : g
X12, X13) : : -
7) M code ON (X 1€, X1F) ! >
(AFTER) B i
i ! ts
8) Zeroing request (X186, X17) ! [ T
9) Zeroing complete(X 1C, X1D) i '
' '
Positioning control Zeroing
X axis Y axis Interpolaticn X axis Y axis
t1(m sec) 0.2 0.2 0.3 49.1 49.1
t2(m sec) 0.3 0.3 0.6
ta(m sec) 0.5 0.5 0.8 0.4 0.4
ta(m sec) 18.4 ;¢ 18.4 78 18.4 ¢ 58.3 ;¢ 58.3 ;¢
ts(m sec) 1.4 1.4 1.4 17.7 17.7

Note 1: Positioning in the position control mode is executed at the timing at pointer "0" in pattern "00".
Note 2: 8) and 9) are the timings applicable when zeroing is executed.
Note 3: The dwell time for positioning is measured as "0".
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5.2 Start delay time

This section explains the time (t0) from when the start signal turns on until
the BUSY signal (X14, X15) of the AD72 turns on.
The start signal and BUSY signal timings are shown below.

ON
[
L te
BUSY r (Start processing)
(X14, X15) :
1

(1) Factors of start processing time variation
The following factors are responsible for the variation occurring until the
BUSY signal turns on.
1) FROM/TO instruction during start processing
s A delay of several hundred ms to several s will occur when the
FROM/TO instruction is executed since it is executed with priority.
* No delay will occur when the FROM/TO instruction is not executed.

2) Operating status of other axis
* A several ten ms delay will occur if start processing is executed while
the other axis is operating.
eNo delay will occur when the other axis is at a stop.

3) Peripheral device intervention during start processing
¢ Intervention from a peripheral device will cause a several ms delay.
*No delay will occur when no peripheral device is connected.

4) Number of speed change points in positioning pattern (11)
* A delay will occur as there are more speed change points in one
positioning pattern (11). (Approx. 10ms per point)

(2) Start processing time (t0)
Table 4.1 shows the measured processing times in the following
conditions that do not have the above variation factors (1), 2), 3)).

1) The FROM/TO instruction is not executed during start processing.
2) The other axis is not operating.
3) No peripheral device intervenes.
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Table 4.1 Start Processing Time

. t0 Minimum t0 Maximum
Operation Mode Value (ms)*1 Value {ms)*2
1 | Zeroing start 5.5x5 14+12
2 | Jog start 45+5 33+12
Independent -
3| Positioni I positioning start 1% +5 5812
ositioning contro Interpolation 6 <5 n
positioning start - 94+12
Positioning pattern (11) Number of speed
4 | Positioning continued with change points 81 x5 94+12
speed change 4 points

*1: 10 is minimum when the X axis and Y axis start after:
1. Zeroing is completed
2. Positioning is completed
3. Present value change is completed.

*2: 10 is maximum when the X axis and Y axis start after:
1. Zeroing stopped
2. Positioning stopped
3. Operation in speed control mode stopped
4. Jog operation stopped.

Note 1: A feedback pulse is output t4 (ms) after the BUSY signal (X14, X15)

has turned on. (Refer to Appendix 4.1.)

POINT

Use the start signals (Y20, Y21) as interlocks for the FROM/TO
instruction so that the FROM/TO instruction is not executed
during start processing.

MO Y20 Y21
‘ } /H/ /H/ — inzt'?f?c';/i[on —
MO Y20 Y2
{ % /H/ /H/ —{( TO instruction }—

APP-26

1B.(NA) 66095-A



APPENDICES MELSEC -A

5.3 AD72 processing time

Operation in each pattern requires the following processing time.

Point
update
Pattern 01 )

Pattern| Pattern 11 00
11

Start

BUSY

m m m Point update

tomsec tomsec 2msec 2msec tomsec

The above time is a rough AD72 processing time and does not include a
PLC operation time.
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APPENDIX 6 Dimensions

(1) AD72
©
S
4.2 (0.17) e
™
— i a—{ L
wr‘— R 7y
Ab72
X Y
STOP STOP READY X ZERQ
IN-POS IN-POS
EEX EEX SERVO X Y ZERO
POLE E’OLE ~ERR [Y HOLD
i o e
| 2 e oFF
g g M PRO‘ LoCK
<] 9
’_J HW;D L?WE @
m ) X oo | «x
;O SERVO CONT
$9 | v v
q go SERVO l CONT
Printed circuit board g
Y — —
I}
“‘ & B
o«
ENCO.
28]
m Og
Y
o//g“ ENCO
@xow
°° @ GND
§° © Y OuUT
r— sy o GAIN]
| ZERO
ocse o1 GAIN
( t ;ggggﬂ FG2 o ZERO]Y
10
106 (4.17) {0.39) 75.5 (2.97) -
4.2 {0.17) 116 (4.57) M3 (0.12) x 0.5 (0.02) x 6 (0.24)
(Terminal screw)
Unit : mm {inch)
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(2) Manual pulse generator

{@HD528
A 3XM4-15
(SUTADDO 3 division
301 into equal parts)
’m(
3 bH——mE
< -
— \
»
MAX48 46+1
30£1
]
S S 1 | R =
2 g
R g
U
MAX48 46+1

3-M4x15 (PCD)
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APPENDIX 7 Precautions for Transportation
When transported, the lithium-containing battery must be handled in
conformance to the transportation restrictions.

Appendix 7.1 Restricted model

The lithium battery used for the MELSEC-A series CPU is classified as
in the following table.

Product Name Model Name Product Form Handled as
A series battery ABBAT Single lithium Non-dangerous
battery goods

Appendix 7.2 Handling for transportation

Our battery is factory-packed in conformance to the transportation
restrictions. When the customer transports the repacked or unpacked
battery, conform to the IATA Dangerous Goods Regulations, IMDG
Code and the corresponding country's transportation restrictions.

For details, contact your common carrier.
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WARRANTY

Please confirm the following produd warranty details befare using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects {hereinafter "Failure"} found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the produd shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
Howewer, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Bitsubishi shall nat be held responsible for any re-commissioning, maintenance, o testing on-
site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated

pace.

Ndte that after manufacture and shipment from Bitsubishi, the maximum distribution period shall be six (8) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warmranty term before repairs.
[Gratis Warranty Range]

{1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which fallow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

{2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure ocaurring from inapprojpriate storage of handling, carelessness or negligence by the user. Failure caused
by the user's hardware or scftware design.

2. Failure caused by unapprovsed modifications, etc., to the product by the user.

3. When the Mitsubishi produd is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been corredly senviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technolkogy standards at time of shipment from Mitsubishi.

7. Any dther failure found nct to be the responsibility of Mitsubishi or that admitted nat to be so by the user.

2. Onerous repair term after discontinuation of production
{1} Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Bitsubishi Technical Bulletins, etc.
{2} Produd supply (including repair parts} is not available after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted by Bitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty temn, Bitsubishi shall not be liable for aompensation of damages caused by any cause
found not to be the responsibility of Bitsubishi, loss in oppartunity, lost profits incurred to the user by Failures of Mitsubishi
produds, special damages and secondary damages whether foreseeable or not | compensation for acadents, and
ampensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

{1} In using the Mitsubishi MELSEC programmable kogic controller, the usage conditions shall be that the application will
not lead to a majar accident even If any problem or fault should oceur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

{2) The Mitsubishi programmable kxgic aontroller has been designed and manufactured for applications in general
industries, etc. Thus, applications in which the public aould be affected such as in nuclear power plants and cther
power plants operated by respective power companies, and applications in which a spedal quality assurance system
is required, such as for Raibway companies of Public service purposes shall be exduded fromthe programmable logic
aontraller applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, indneration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also he excluded from the programmable logic controller range of applications.

Howewer, in certain cases, some applications may he possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the prgject, and providing that all parties concerned agree to the
special circumstances, solely at the users disaretion.
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