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e SAFETY INSTRUCTIONS o

(Always read these instructions before using this equipment.)

Before using this product, please read this manual and the relevant manuals introduced in this manual
carefully and pay full attention to safety to handle the product correctly.

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable logic controller system, please read the CPU module user's manual.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".
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i Indicates that incorrect handling may cause hazardous conditions, !
! @ DANGER resulting in death or severe injury. :
| |
| |
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Indicates that incorrect handling may cause hazardous conditions, I
:\ A CAUTION resulting in medium or slight personal injury or physical damage. ;
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Note that the /ACAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[Design Instructions]

<> DANGER

e Provide a safety circuit outside the programmable logic controller so that the entire system will
operate safely even when an external power supply error or PLC fault occurs.

Failure to observe this could lead to accidents for incorrect outputs or malfunctioning.

(1) Configure an emergency stop circuit and interlock circuit such as a positioning upper
limit/lower limit to prevent mechanical damage outside the PLC.

(2) The machine zero point return operation is controlled by the zero point return direction and
zero point return speed data. Deceleration starts when the near-point dog turns ON. Thus,
if the zero point return direction is incorrectly set, deceleration will not start and the
machine will continue to travel. Configure an interlock circuit to prevent mechanical
damage outside the PLC.

(3) Set the parameters to the positioning system specifications.

Make sure that the zero point return parameter and positioning data are within the
parameter setting values.




[Design Instructions]

/N\ CAUTION

Do not bundle or adjacently lay the control wire or communication cable with the main circuit or
power wire.
Separate these by 100mm or more.
Failure to observe this could lead to malfunctioning caused by noise.

[Mounting Instructions]

/N\ CAUTION

¢ Use the PLC within the general specifications environment given in this manual.

Using the PLC outside the general specification range environment could lead to electric
shocks, fires, malfunctioning, product damage or deterioration.

« Always securely insert the module latches at the bottom of the module into the fixing holes on
the base unit. (Always screw the AnS Series module onto the base unit with the specified
torque.)

Improper mounting of the module could lead to malfunctioning, faults or dropping.

e Securely connect the drive unit connector and peripheral device connector to the module
connectors.

Improper connection could lead to a connection fault, and to incorrect inputs and outputs.

o When not connecting the drive unit, always install a cover on the connector section.
Failure to observe this could lead to malfunctioning.

[Wiring Instructions]

<> DANGER

o Always confirm the terminal layout before connecting the wires to the module.
» Make sure that foreign matter such as cutting chips and wire scraps does not enter the module.
Failure to observe this could lead to fires, faults or malfunctioning.

[Startup/Maintenance Instructions]

&> DANGER

e Always turn all phases of the power supply OFF externally before cleaning or tightening the
SCrews.
Failure to turn all phases OFF could lead to electric shocks.




[Startup/Maintenance Instructions]

/N\ CAUTION

¢ Never disassemble or modify the module.
Failure to observe this could lead to trouble, malfunctioning, injuries or fires.

o Always turn all phases of the power supply OFF externally before installing or removing the
module.
Failure to turn all phases OFF could lead to module trouble or malfunctioning.

« Before starting test operation, set the parameter speed limit value to the slowest value, and

make sure that operation can be stopped immediately if a hazardous state occurs.
» 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.

/N\ 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. Dispose
of the dropped or impacted battery without using it. '

« Always make sure to touch the grounded metal to discharge the electricity charged in the body,
etc., before touching the module.
Failure to do so may cause a failure or malfunctions of the module.

[Precautions for use]

/N\ CAUTION

o Note that when the reference axis speed is designated for interpolation operation, the speed of
the partner axis (2nd axis) may be larger than the set speed (larger than the speed limit value).

e When no parameters have been set or any one parameter is erroneous (outside the setting
range), all parameter data are controlled as default values.

[Disposal Instructions]

/N\ CAUTION

» ‘When disposing of the product, handle it as industrial waste.

[Transportation Instructions]

/N\ 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.
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Conformation to the EMC Directive and Low Voltage Instruction

For details on making Mitsubishi PLC conform to the EMC directive and low voltage instruction when
installing it in your product, please see Chapter 3, "EMC Directive and Low Voltage Instruction” of the User's
Manual (Hardware) of the PLC CPU to use.

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 instruction.

Refer to Section 5.5.4 to make this product conform to the EMC directive and low voltage instruction.



About Manuals

The following manuals are related to this product.

| Related Manuals }

Manual Name (Mocﬁ?ﬁiﬂg %ode)
Teaching unit for positioning module type AD71TU operating Manual
This manual explains the system configuration, performance specifications, handling, functions, I1B-66067
parameter/zero retum 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 IB-66099
procedures, and error messages of SW0-AD71PE. (13J707)
(Packed with SW0-AD71PE)
Positioning module type AD71 (SWO0IX-AD71PE) operating Manual
This manual explains the system configuration, functions, system startup procedure, function operation 1B-66508
procedures, and error messages of SWOIX-AD71PE. (13JE75)
(Packed with SWOIX-AD71PE)




1. SYSTEM CONFIGURATION

1.

MELSEC-A

INTRODUCTION

This manual describes the specifications, handling and programming opera-
tion of the following types of positioning modules:

e AD71(S1/82/S7) type positioning module
¢ A1SD71-S2(S7) type positioning module

These modules are hereinafter called the "AD71" unless it is necessary to
distinguish between them.

The AD71 operates with a MELSEC-A series PC CPU. For details of combi-
nations of the AD71 and PC CPUs, refer to 2.2.1.

In this manual, the positioning software packages and peripheral devices are
referred to by the following abbreviations:

« SW0-AD71PE type positioning module software package ] “AD71E"
« SWOIX-AD71PE type positioning module software package ] ———
« A6GPPE/A6PHPE - ABGPP" ] The A6GPP booted up with
« AD71TU type teaching unit = "AD71TU"  } AD71P and the AD71TU are

generically called
"peripheral devices".

POINTI

The V/O allocation numbers of the AD71 identified from the PC CPU
refer to the numbers when the AD71 is loaded in the following slot of
the base unit:

(1) AD71/AD71S1/AD71S2/AD71S7

The numbers are assigned on the assumption that the AD71 is
loaded in slot 0 of the main base unit.
(2) A1SD71-S2/A1SD71-S§7

The A1SD71-S2 and the A1SD71-S7 occupy 48 |/O points in two
slots.

Allocate the following number of /O points to each slot by using the
I/0 allocation function of the GPP functions.

First half slot ..... Vacant slot, 16 points ]
Latter half slot ..... For special function unit, 32 points

The 16 points reserved for the first slot can be saved by specifying
them as "vacant slot, 0 point”.

In this manual, it is assumed that the A1SD71-S2/A1SD71-S7 is
loaded in slot 0 and 1 of the main base unit and that "vacant slot,
0 point” is set for the first half slot in I/O allocation using the GPP
function.

Some functions differ accordmg to the positioning module. This manual
refers to these differences in 1.2. Confirm the functions of the module
to be used.




2. SYSTEM CONFIGURATION

2. SYSTEM CONFIGURATION
This chapter explains the system configuration where the AD71 and PLC CPU can be

combined.
2.1 AD71 Overall Configuration

The following shows the arrangement of the AD71 and peripheral devices.

Positioning module
(AD71(S1/S2/S7))

i

D

Battery
(A6BAT)

Positioning module
(A1SD71-82/S87)

|

Drive unit

Servo motor

Pulse motor

Stepping motor
etc.

The respective drive unit
manuals give details.

Fig. 2.1 Overall Configuration

2-1



2. SYSTEM CONFIGURATION

MELSEC-A
e 0 ¢
3
0 )
——=3
0000
0000
N N Ol )
S @ll Jllliss
Lnn'—:r—
ACLI IR4 AD71TU
D
—>
ABGPPE SWOGPEE-AD71P
— ‘.
ABPHPE
RS-422 RS-232C/ RS;422 RS-232C [0
S— cable E> converter <:| cable E> <:| E

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.




2. SYSTEM CONFIGURATION

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) AD71(S1/S2/S7)

The AD71(S1/S2/S7) type positioning module is compatible with the
following CPUs (including those equipped with a link function).

* A0OJ2(H)CPU + ABMCPU * Q2ACPU * A1S(H)CPU

* A1CPU « A3HCPU « Q3ACPU « A1SJ(H)CPU

» A2CPU(S1) » A2ACPU(S1) » Q4ACPU o A2S(H)CPU

» A3CPU * A3BACPU » A73CPU(S3) . A2ASCPU(Si)

* AINCPU ¢ A2UCPU(S1) * A373CPU * A2USHCPU(S1)

» A2NCPU(S1) « A3UCPU « AB1CPU ¢ A52GCPU(T21B)
+ ASNCPU » A4UCPU * Q2AS(H)CPU

(2) A1SD71-S2(S7)

The A1SD71-S2(S7) type positioning module is compatible with the
following CPUs.

* A1S(H)CPU ¢ A2S(H)CPU + A52GCPU(T21B)
« A1SJ(H)CPU * A2ASCPU(S1) *Q2AS(H)CPU
* A2USHCPU(S1)




2. SYSTEM CONFIGURATION

2.2.2 Precautions on system configuration

Each type of 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[ ]B, 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, voitage drop,
and other factors, when loading the module 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, foliow the instruc-
tions in the CPU User’s Manual.

POINTS|

(1) The A0J2P25/R25 (remote I/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. SYSTEM CONFIGURATION

23 Programming Equipment

The following table indicates the equipment available for programming the

AD71.
Unit Division Type Remarks
SWOGP-AD71P | A6GPPE/A6PHPE software package
Software
package
SWOIX-AD71PE | IBM PC/AT-compatible personal computer software package
« Consists of the following:
Type Remarks
« Programming unit with CRT
A6GPPE » Equipped with ROM writer, FDD and printer
Intelligent GPP | A6GPPE-SET interface functions.
SWI |GP-GPPA | A series system disk
SW] ]JGP-GPPK | K series system disk
SW0-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
ASPHPE » Equipped with FDD, printer interface and
Plasma handy AGPHPE-SET memory cassette functions.
programmer SW[ |JGP-GPPA | A series system disk
SW[ JGP-GPPK | K series system disk
SW0-GPPU User disk (3.5 inch, formatted)
Cable for connecting A1SD71 and A6PHPE.
AC30R4 3 m (9.84 ft) length.
User disk SWo0-GPPU Floppy disk for storing user programs (3.5 inch, formatted)
AC30R4 Cable for connecting CPU and A6GPPE. 3 m (9.84 ft) length.
RS-422 cable
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 SWO0-FDC Floppy disk for cleaning floppy disk drive.
Printer A7NPR-S1 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). 3m (9.84 ft) length.
Printer paper K6PR-Y Paper for KEPR-K printer. 9 inch. Available in units of 2000 pcs.
K6PR ink R
ribbon K6PR-R Replacement ink ribbon for K6PR-K.
Teaching unit AD71TU AD71(S1)/AD72/A1SD71 teach box.
(Harwtactured by Nemicon
S:E:rator (OSM-01-2(C)) ¢ The generator requires a 12 VDC external power supply.
* Refer to the outline drawing shown in APPENDIX 4 (3).




3. SPECIFICATIONS

3. SPECIFICATIONS

This chapter explains the specifications, functions, setting data and I/O interfaces of
the AD71.

3.1 General Specifications

Table 3.1 shows the general specifications of the AD71.

Table 3.1 General Specifications

Item Specifications

Operating ambient o
temperature 0t 55°C

Storage ambient o
temperature ~20t0 75°C

Operating ambient

humidity 10 to 90 %RH, non-condensing

Storage ambient 10 to 90 %RH, non-condensing

humidity
Frequency |Acceleration| Amplitude Sweep Count
S Conforms
resistance to 10088Hz | - 0008 inohy .
*JISCoe11 10 times
9.8 m/s? **(1 octave/minute)
55t0 150 H . -
2 g

Shock resistance | Conforms to *JIS C 0912 (98 m/s2(10 g) x 3 times in 3 directions)

By noise simulator of 1500 Vpp noise voltage, 1 s noise width and 25

Noise durability to 60 Hz noise frequency

Dielectric 500 VAC for 1 minute across DC external terminals and ground
withstand voltage [1500 VDC for 1 minute across AC external terminals and ground
Insulation 5 MQ or larger by 500 VDC insulation resistance tester across AC
resistance external terminals and ground

Class 3 grounding : If appropriate grounding is not available, connect

Grounding the grounding wire to the electric panel.
gn':z;:::gg Free of corrosive gases. Dust should be minimal.
Cooling method Self-cooling

*JIS Japanese Industrial Standard

POINTl

When using the A1SD71-S2(S7) with an A1SCPU, A1SJCPU, A2SCPU
or A2ASCPU(S1), ground the module using class 3 grounding. If this is
not possible, connect the grounding wire to the electric panel.




3. SPECIFICATIONS

3.2 Performance Specifications and Functions

Table 3.2 Performance Specifications

Iltem

AD71(S1) AD71S2 AD71S7

A1SD71-82 A1SD71-S7

Number of 1/0 points

32 points

48 points* (number of occupied
slots : 2)

Number of control axes

2 (simuitaneous or independent)

Interpolation

Linear interpolation (for simultaneous 2 axes)

Positioning | Capacity

400 points per axis

data

Setting method

input from peripheral device or sequence program

RAM memory backup

15 minutes without battery (25 °C)

guaranteed for five years.

Lithium battery guarantees power failure backup for a tota} of 300 days. Battery

« Positioning « Positioning
control mode control mode
* Speed/posi- * Speed/posi-
tioning control tioning control
switching switching
P mode . mode P
ositionin, ositionin ositionin
Modes control mogde * Speed control ;ontro) mogde * Speed control |;onro mogde
mode mode
Select using Select using
parameters. parameters.
(Same mode (Same mode
is applied to is applied to
the X and Y the X and Y
axes.) axes.)
Positioning control mode : Absolute or incremental method is selectable at each axis
Posi- Method (AD7182, A1SD71-S2 speed/positioning control switching mode: Incremental method
tioning current address is switched to 0 when starting.)

Positioning units

110 16,252,928 (PLS)
Max. 162 (m)
(command unit: 0.1 to 10 pm/PLS)
Max. 16200 (inch)
(command unit: 1 x 10 to 0.001 inch/PLS)
Max. 16200 (degree)
(command unit: 1 x 10°° 0 0.001 degree/PLS)

Positioning speed

10 to 200000 (PLS/sec) (command unit: 10 PLS/sec)
10 to 120000 (mm/min) (command unit: 10 mm/min)
110 12000 (inch/min) (command unit: 1 inch/min)

110 12000 (degree/min) (command unit: 1 degree/min)

Acceleration and
deceleration

Automatic trapezoidal acceleration and deceleration

Acceleration and 64 to 4999 64 to 50000 64 to 4999 64 to 50000 64 to 4999
deceleration times (msec) (msec) (msec) (msec) (msec)
Internal current consumption |5 VDC, 1.5 A 5 VDC, 0.8A

External supply voltage,
current

4.75 to 26.4 V, Max. 50 mA

Size mm (inch)

250(H) x 37.5(W) x 121(D)
(9.84 x 1.48 x 4.76)

130(H) x 69.5(W) x 93.6(D)
(5.12 x 2.74 x 3.69)

Weight kg (Ib)

0.63(1.93)

0.38(0.84)

1/0 allocation for the 2 slots are as follows:
First half slot ........ Empty slot: 16 points
Second half slot ...Special-function module: 32 points
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33 Function List

Table 3.3 List of AD71 Series Functions

Positioning Module

Functions Description
AD71S2 | AD7187
AD71 | AD7181 | \15p71.52| A1SD71-57
The drive for the given axis is ad d by a predefined
Inching operation number of pulses each time a manual pulse is.received. 0] O —_— (@]

The manual pulse is provided by a manual pulse generator.

JOG operations can be done when a JOG operation

command from the PC CPU (or peripheral device) is turned
JOG operation function ON. o) O (@] (@]
The sy will trave! beyond the stroke limit and stop if
the JOG operation instruction remains on for a long time.

Returns by a zero return start command from the PC CPU

Zero return (or peripheral device). The current value is corrected to the (o] (o] (o] (o]
2ero address after zero return is completed.
° One-time Positioning is executed at a set speed from the current o o fo)
= positionin: position to the setting position.
g 9
; 2 | ntimes Executes positioning sequentialy in accord with the o o o
£ B | positioning positioning data set by a one-time start signal.
€ E
2 Positioning accompanied . ) .
= . Changes speed in accordance with the positioning data set
2 by a change in speed o : vl 0 0 (o) lo]
o & (pattern change) by a one-time start signal, and executes positioning.
_5 Starts op i in d with the positioning data
S | Speed/positioning set by a one-time start signal, switches to positioning . o) —
& | control switching mode control by an external control switching signal, and -
executes positioning.
Starts operations in accordance with the positioning data
set by a one-fime stant signal and stops operations due to a
stop signal from the PC CPU, external STOP signal, the _
Speed control mode peripheral device, or a stop signal from the AD71TU. - - o
Operations continue until a stop signal is received. The
current value management is not performed.

klach 4

By setting the mechanical drive b p
amount, sufficient pulses for the set compensation amount
will be additionally generated each time the travel direction
Backlash compensation changes during positioning in the positioning control mode, (o] (o] O (o]
or when, in the speed/positioning control switching mode,
the travel direction at operation resumption is different from
that at initial start-up.

This function compensates an error ascribed to the

difference between the set value and the actual teed

amount.

Error compensation Errors are compensated during manual puise generator (o] (o] (o] (o]
peration, peration or positioning

For details on setting the error compensation parameter,

refer to 3.5.1(9).

M codes are user-assigned codes (1 to 255) to control
auxiliary functi (e.g. clamping, drill tion, etc.) after
positioning control. M codes are effective in two timing

M code ON/OFF timing modes: in the WITH mode, an *M code ON" signal is issued O o) (o) (o]
almost concurrently with the start of positioning; in the
AFTER mode, that signal is generated after positioning is
completed.

(1) Functions available with the AD71(S1/S7) and the A1SD71-S7

(a) While the pulse output speed during pulse generator operation is
constant with the AD71(S1), it can be changed in 10 pulses/s units
to any required value with the AD71S7 or A1SD71-S7.

- AD71(S1) AD7187, A1SD71-S7

10 to 20,000 pulses/s

Pulse output speed during . . .
manual pulse operation Fixed at 20,000 pulses/s Lancilg:)stable in 10 pulses/s
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(2) Functions available with the AD71S2 and the A1SD71-S2

(a) A sequence program is used to select one of the three positioning
methods with the AD71S2 or A1SD71-S2.

(b) Even if the system stops during positioning after the mode is
switched from speed to positioning control, a restart command will
be issued to enable the system to complete positioning.

Specified positioning

Speed amount (address)

Start signal ﬂ

Control switching
signal

Stop signal

(3) Common functions

(a) If positioning is done using a sequence program in the positioning
control mode or speed/positioning control switching modes, a PC
CPU can output the set M code from an AD71 when positioning starts
or after positioning is completed. (Peripheral devices do not output
M codes during positioning.)

However, no M code signals from the AD71S2 or A1SD71-S2 will be
turned on in the speed control mode.

(b) Presentvaluesinan AD71 can be changed (rewritten) by a sequence
program or peripheral device before positioning is started.

(c) Positioning can be done continuously by setting a positioning start
data number to 20 points in the buffer memory (X axis: 0 to 39, Y
axis: 300 to 339) in an AD71 before positioning starts in the position
control mode.

The error compensation function and the backlash compensation
function are valid in the parameter settings indicated below.

R\ Error Compensation Backlash
JManual puise o (o]
JOG o 0*2
Zero return

_g’ Position control o o

é Speed/positioning control switching o 0 *1

:lg Speed control 0*2

o = valid

*1 If the travel direction changes during restarting, backlash compensation

is executed. When starting for the first time, backlash compensation is not

executed.
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*2 If a stop instruction is received during backiash compensation travel, it is
controlled so that positioning is stopped after traveling the amount of the
backlash.

Positioning control functions are shown below.

Function Description

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

AD71 set data (parameters, zero return data,

Set data read and write positioning data) can be read and written.

Present value data and speed data can be read from the

Present value and speed AD71.
read (Present value can be read and monitored during
positioning.)
After manual positioning, present value can be written as
Teaching position data.
(positioning data write) (Data is written to both axes in the case of two-axes

interpolation operations.)

POINTSI

(1) The AD7181 type positioning module is for use exclusively with
the Mitsubishi DC Servo Unit MELDAS-S1.

The functions, operation and specifications of the module are the
same as those of the AD71 type positioning module, except for the
1/0 signal system and pin numbers.

(2) The functions, operation and specifications are common to the
A1SD71-S2 and AD71S2, and to the A1SD71-S7 and AD71S7,
except for the following items:

» Number of 1/O points For details, refer to

e Applicable CPUs ) Sections 2.2.1 and 3.2.
¢ Number of 1/0O slots occupied
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34 General Description of Positioning System Operations

This section gives a general description of the AD71 and its use in a position-
ing system.

3.4.1 Positioning system using an AD71

Fig. 3.1 shows the operation of an AD71 in a positioning system.

Positioning
PC CPU module Forward
(ACPU) AD71 pulse string Drive unit Servo motor
uunr Speed
col d
. Error | D-A men Servo !
counter converter amplifier
Pro- O' Set I
gram | 3| data | NAC ] ! !
] I
53 Reverse Interface !
£ pulse |
o sting | T | | |
:: PG
Feedback pulse
nnr
Read, write, etc h - - - -
ABGPP,
AD71TU

Fig. 3.1 Positioning System Operation Block Diagram

(1) The AD71’s output is a pulse string
When pulse strings are output, pulses are converted into error counters.
- Deviation counter pulse values are converted into DC analog voltages by
a D-A converter, and changed into speed commands.

(2) The drive unit gives a speed command.
The motor begins to rotate and the pulse generator PG gives feedback
pulses in proportion to the revolutions of the motor to subtract accumu-
lated pulses.
The motor rotation continues maintaining the constant deviation counter
pulse value.

(3) When the command pulse output from the AD71 ceases, the deviation
counter pulse value decreases, and the speed slows down.
Then, when the deviation counter pulse value becomes 0, the motor
stops.
Thus, the motor’s rotary speed is proportional to the frequency of the
command pulse, and degree of the angle of the motor’s rotation is
proportional to the number of command pulse output pulses.
Therefore, transmission can be done to a position that is proportional to
the number of pulses of a pulse string by specifying the feedrate per
pulse.
The pulse frequency is equal to the number of revolutions (transmission
speed) of the motor.
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MELSEC-A

(4) As shown in the following figure, while the pulse train is sparse when the
motor accelerates, it is dense at the full speed. The pulse train becomes
sparse again on deceleration, and the pulse reduces to zero. The motor
comes to a stop slightly after the command pulse.

This time lag is called the stop stabilization time and it is required to
ensure stopping accuracy.

Speed

3

Deviation counter Servo motor speed

pulse value

Pulse distribution

Time

Acceleration Deceleration

I 111

Stop stabilization time

Pulse train Sparse  «—» Dense <> Sparse

General design of positioning system

Pulse generator (PG)

P
Servo motor 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 : Moving part speed (mm/s)
N : Motor speed (rpm)
K : Position loop gain (sec’')
e : Deviation counter pulse value
PO : Zero point (pulse)
P : Address (pulse)
(a) Position detection increment

=ﬁl>-<_n (mm/p)
(b) Command pulse frequency

Vs=% (p/s)

{¢) Deviation counter pulse value

3 =MK§ (pulse)
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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 increment. 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.

According to the target positioning address, a pulse string is output, and
positioning is executed by the AD71 by setting data such as the travel distance
and acceleration/deceleration time per pulse, the positioning speed, and the
positioning address in a positioning command unit.
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3.4.2 Signal communications between an AD71 and each unit

Fig. 3.2 indicates the signal communications between the AD71 and external

devices.
AD71 Drive unit ready
Stop signal
vip |-PC ready Zeroing dog signal o“'si‘:;;"atlwl
X1 AD71 ready Zero signal
¥17, v1g | Forward j.og start ! ' Stant Drive unit
Y18, Y1A Reverse jog start Deviation counter clear
X6, X7 |qZ0roing request Pulse train ~
Y13, Y14 Zero,ng start —_:> E‘x;:fran;l
XC, XD Zeroing complete P -
Y10 | ' 1 Manual pulse A phase *1 '
Y11, y12 |_Positioning start ' Manual !
: Positioning complete e Manual pulse B phase pulse | !
X2, X3 g corp . -
Busy JJ -z Z-Z-Z->-Z-Z>Z-Z-Z-:z:t
X4, X5 Control switching signal *2 1
Interface ' g s'g
X8, Xo |eStart complete with e (Ko CPU K \ - External |
Y15, yie |_Stop , |gs_Enable signal signal |
1
1
XE, XF M code ON = Bl I -
Y18, Y1C M code OFF
AD71 Parameter write/read
X0 ‘ﬂﬂ“h dog timer error Zeroing data write/read
XA |aBattery error | Positioning data write/read
| o Error detection g
XB re Peripheral . .
g g op:
dovice e Zeroing o .eratlon .
interface Jog operation Peripheral
Butler i s . device
_"> memory Positioning operation
" Data write/read Operation monitor
(< ,-) [
PC CPU

Fig. 3.2 AD71 Function Block Diagram

(1) Commnunication between PC CPU and AD71
Control signals and data communications via base unit.

(2) Communication between A6GPP (or AD71TU) and AD71
Data write, AD71 test, AD71 monitor, etc. via the AD71’s RS422 con-
nector.

(83) Communications between drive unit and AD71
Control signal communication to and from the drive unit and pulse train
output from the AD71.

(4) The manual pulse phase A signal *1 shown in the above figure is sent
when an AD71(S1/S7) or A1SD71-87 is used.

(6) The external signal *2 in the figure above is sent when an AD71S2 or
A1SD71-82 is used.
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3.4.3 ADT71 operation description

Fig. 3.2 PC initiated positioning procedure

START

Operating data write?
Yes
AD71 buffer memory all clear | ........ Clear the AD71 buffer memory using the peripheral device.
Set parameters =~ [ ceeeenn See section 3.5.1. 7 Although data may be set by the sequence
program, it is recommended to set the data
l using the peripheral device or AD71TU.

Set zero return data veve.....See section 3.5.2. However, those parameters (acceleration/de-
celeration time, deceleration time for an emer-
gency stop, and positioning mode) that cannot

e set in the peripheral device or AD71TU
. must be set with a sequence program.
Set pOSitioning data P See section 3.5.3. J

ero return required?

g?‘}'o return start signal(Y13, Y14)

ero return complete? No
{XC, XD ON?)

Yes

Write positioning startdata No. | ........ Write start data numbers and pointers into X-axis addresses 0 to 39
into buffer memory. and Y-axis addresses 300 to 399.

|

Positioning start si’g\;‘nal
(Y10, Y11,Y12) O

Positioning complete?
(X2, X3 ON?)

Yes

ext position required?

No
[ END

Table 3.4 shows the data needed for control signals (positioning functions) from the PC CPU.
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Table 3.4 Data Needed for Positioning Functions

Functions Positioning Setting method

Manual JOoG Speed/
Pulser Ope- Zero Posi 0Si-
Data Ope- ration | Return | COS- | tioning | Speed |AD71P orSequence]
ration 1e 9 | Control | Control | AD71TU | Program
ontrol | guitch-
ing
O O
O O
0 (o]

Unit setting o
Travel per pulse o)
Speed limit value

| Jog speed limit value
Starting bias speed
Backlash compensation ®)
Upper stroke limit '
Lower stroke limit
Error compensation 0 0

Para- | Travel per manual o
meter | pulse during inching

Acceleration and o o
deceleration times

Positioning complete
| signal output time

Pulse output mode O 0 0

Rotation direction
setting o o 0

Positioning method
M code ON/OFF timing

Deceleration time for o
emergency stop

Positioning mode
Zero return direction O (o]

Zero return method )
Zero Zero return address O (o]
return | Zero return speed

data [ 7ero return creep
speed

Zero return dwell time
Torque limit

. Positioning information
:i,g:;ﬁg Positioning speed
data Positioning address
Dwell time
Start data number area
Speed change data o) o
| Jog speed o

Others| Manual pulse (o]
| generator enabled

Pulse output speed
during manual pulse O

generator ogeration

*1:Use a sequence Brogram to set the acceleration time at a value between 5000 ms to 50000 ms
when using an AD71S2 or A1SD71-82,

9}
O
0

o|oj|o

(o] [edledleR{oR{e]

000

o|ofjo|o]|Oo

O |0|0|O[0jO|0]0 |00

o
Q

O |0jO0 O
o}

o)

ojo| O |[O|O|]O [O| O { O

o|0| O |O
o]

(o}
o

0|0| O |O|O|O (O

ojolo|o|O|0
0|0|010]|0]0

o |o|lojo|olojoloiojo| o |o|o|o|o|o| o |olojo jofOo [ O [ O [O|OjO|O|O|O|O|O|O

O jo({x|o|olojojo|ojO]| O |O|O|O|O[X]| % |O|O] O |O] O

x
(o]
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3.5 Types and Functions of Setting Data

To perform positioning control, three different data, i.e. parameters, zero return data
and positioning data, must be set.

They may be written by either of the following two methods.

1) Using AD71P or AD71TU

2) From sequence program (FROM, TO instructions)

It is necessary set data for two (X and Y) axes.

POINT |

(1) Clearing all data

When the module is used for the first time after it was purchased, or if the
‘capacitor backup time of 5 minutes (7 minutes for the A1SD71-S2(S7)) is
exceeded due to the disconnection of the AD71 battery connector, clear all
memory from the peripheral device or sequence program.
When the AD71S2 or A1SD71-S2 is used, the following data cannot be cleared
by the peripheral device. Therefore, write "0" from the sequence program.

1) Deceleration time for sudden stop

2) Positioning mode
If power is switched on without all clear processing, a HOLD error (error No. 51)
may occur.
The following shows a sequence program example that clears the parameter
and zero return data areas.

HOLD
clear ccea:ll;jt,i;ion* *: Turn on the HOLD error clear

- condition before setting parameter
_hilllo data and zero return data.
i

70 | Ho | k7872 | Ko [K204 X-axis parameters are cleared.

TO | Ho [ K7892 | Ko [K20]4 Y-axis parameters are cleared.

10 | Ho [ k7912 | Ko [k20]4 X-axis zero return data is cleared.

TO | Ho [ K7992 | Ko [K20]4 Y._axis zero return data is cleared.

(2) Data setting when either the X or Y axis is used
Even when using either the X or Y axis, write parameter and zero return data to
the axis not used.
(Written data must be values in the setting ranges given in this manual. )
The parameters may be initial values (default values).
If zero return is done without data being written, an error occurs and the Xos
(error detection) signal turns on.

(3) Parameter initialization
When no parameters have been set or any one parameter is erroneous (outside
the setting range), all data are controlled as initial values given in Table 3.5.
. However, the parameter area data remain unchanged from the user settings.
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3.5.1 Parameters

Parameters are the basic data which enable the AD71 to do positioning
control. The data in Table 3.5 is contained in parameters.

Parameters are checked when:

1) The power is turned ON;

2) Parameters are sent from a peripheral device to an AD71;

3) A PC CPU ready signal from the PC CPU to the AD71 switches
from OFF to ON;

4) (1) zero return, (2) positioning, (3) jog operation, or (4) inching has
been selected in the peripheral device test mode.

However, error code and error detection signals are not given for 1) above
(power ON parameter check).

e Though travel per manual pulse during inching is not used with an AD71
or A1SD71-82, set any value in the setting range.

¢ The following parameters in Table 3.5 must be set with a sequence program
(refer to Section 3.6.4.) '

1) Item No. 11+ ...... Acceleration/deceleration time

(When setting a value of 5000 msec or more)
2) ltemNo. 17 ......... Deceleration time for an emergency stop
3) Item No. 18 ......... Positioning mode
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Table 3.5 Parameter Settings

mm inch degree pulse Initial
nitia
Setting Setting . Setting Setting Values -
No.| ltems Ranges Units Ranges Units Ranges Unite Renges Units Units
1 | Units 0 — 1 L] 2 L 3 = 3 L
x10* X10% X108
2 | Travet per pulse 1to0 100 umPLS 1to 100 inch/PLS 1to 100 dogree/PLS —_ ] u n
. X10' X1 X1 X107 x10"!
3 | Speed limit values 1to 12000 mm/min 1to 12000 inch/min 1to 12000 degree/min 1 to 20000 pulsels 20000 pulse/s
Jog speed limit X10' X1 X1 x10* x10!
4 valves 110 12000 mm/min |10 12000 inch/min 1to 12000 degree/min 1 '9 20000 pulse/s 2000 pulse/s
_— x10' X1 Xt x10 X10™!
& | Starting bias speeds | 110 12000 mm/min 110 12000 inch/min 0to 12000 degresimin 0 to 20000 pulsefs 0 pulse/s
Backlash x10"! X10°% X10-5
6 compensation 0to 65535 um Oto 65535 inch 010 65535 degree 0 to 255 pulse 0 pulse
.. 0t . [+3¢
7 | Upper stroke limits 162000 mm  01016200) inch |01016200( degres | ... 0| pulse 16252928 pulse
- 0t .
8 | Lower stroke limits 1 62:00 mm  |0to 16200f inch |Oto 16200| degree 16205'20928 pulse 0 puise
. £0t0100000| X10" [10t0100000| X10° |i0w0100000] X10°
9 | Error compensation {per m) um (per 100 inch) inch (per degree)| degree - " 0 s
Travel per manual 110 X107 1to X10° 110 X10's
19| puise during inching | 100000 | ‘wm | 100000 | inch | 100000 | degres | 1to100 | puise 1 pulse
Acceleration and .
11| daceleration times 64 to 4999(ms) *1 1000 ms
Positioning complete
12 signal output time 1 to 20000(ms) 300 ms
0: pulse + SIGN (B type) i ing *
13 | Pulse output mode 1: Forward pulse o reverse pulse (A-type) Same as the previous setting —_
14 | Direction settin 0: Present value increase when forward puise is output Same as the previous setting * .
9 1: Present value increase when reverse pulse is output P e
0: Absolute
15 { Positioning method 1: Incremental O=absolute —
2: Iner [/ak bined
0: M code not used
16 thl‘m.;:de ON/OFF 1: M code used 0: WITH mode Same as the previous setting * —
9 1: AFTER mode
Deceleration time for
17 emergency stop *2 64 to 50000(ms) 1000 ms
0: Positioning control mode
18 | Positioning mode *2 | 1: Speed/positioning switching control mode O=positioning control —
g g
2: Speed control mode

* :Not fixed when shipped from the factory. All clear set to 0.

*1.The parameter can be set in a range between 64 ms and 50000 ms
when an AD7182 or A1SD71-52 is used. (A value of 5000 ms or more
must be set with a sequence program.)

*2:Set the parameter only when an AD71S2 or A1SD71-S2 is used.

The actual parameter speed limit values and JOG speed limit values in Table
3.5 are multiplied by 6.1 (pulsels).

For example, the value that is nearest to 200 (pulse/s) is multiplied by 6.1
(pulse/s), even if the speed limit value is set to 200 (pulsels).

200 + 6.1 = 32.78688.....(Decimal point values are rounded off.)
The actual speed is 6.1 x 32 = 195.2 (pulse/s).
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POINTS I

(1) Numbers 2 to 12 show the setting range when setting with a
sequence program.
However, parameters whose umt is x10°! or x10! are processed
automatically as x101 or x10' in the AD71 when processed with a
value set in the program.
(Example) If the speed limit value is set to 200, the value becomes
2000x10" = 20000 mm/min in the A1SD71. '

(2) Number 10 - travel per manual pulse during inching is not used with
the AD71S2/A1SD71-S2.
However, when setting it by using SWOGP-AD71P or AD71TU, the
value must be set within the setting range.

(3) Numbers 17 and 18 must be set with a PC CPU program.

Parameter data is explained as follows.
(1) Unit

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

(2) Travel per pulse

« Specifies the travel distance per pulse as determined by the mechanics
of the system.
« Controls the number of pulses contained in the pulse train from the
AD71.
(3) Speed limit value .
« Specifies the maximum speed for positioning (or zero return).

« When 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.

* When a new speed is called during positioning by the sequence pro-
gram and this is greater than the speed limit value, the speed is limited
to the value set by the parameter.

* Set the speed limit value within the range of the following expression according
to the travel per pulse.

V (unit/min) = 200,000 (oul V': _?peecli limit V?Iue (u_r:/it/rr;in)
{a (unit/puise)} X 60 — ,000 (pulse/s) a: Travel per pulse (unit/pulse)

~ Example) When the travel per puise is 1 (pm/pulse)
V (unit/min)
{a (mm/pulse)} X 60

< 200,000(pulse/s)

£ 200,000(pulse/s)X0.001 (mm/pulse) X60
V £ 12,000(mm/min)
When the travel per pulse is 1 (um/pulse), set the speed limit value to 12,000

(mm/min) or less.

(4) Jog speed limit value
» 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.

* When the jog speed set using the peripheral device 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 6.3.6.

3-15
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(5) Starting bias speed

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

» The starting bias speed is used for positioning, jog operation, and zero
return. See Fig. 3.3.

Starting
bias speed

Positioning speed
Jog operation speed
Zero return speed

—— : Speed if starting bias speed has
been set

— — — : Acceleration and deceleration
>t speeds if starting bias speed =0

Fig. 3.3 Speed Change When Starting Bias Speed is Set

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

Definition of a master axis and a slave axis during interpolation positioning

Speed Control Mode Positioning Control Mode
Master axis | Axis with a fast positioning speed Axis of which a travel distance is long
Slave axis | Axis with a slow positiohing speed Axis whose travel distance is short

(6) Backlash compensation

» 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).

* When backlash compensation is set, every time the travel direction
changes during positioning in the positioning control mode, a feed pulse
occurs which exceeds the backlash compensation amount.

If the travel direction when restarting positioning in the speed/position-
ing control switching mode differs from the travel direction at the initial
start, a feed pulse occurs which exceeds the backlash compensation
amount.

This applies when positioning is stopped, and the travel direction is
changed by changing the present value after switching to positioning
control.

« Each time the travel direction changes during manual pulse generator
operation, feed pulses which can compensate for the input pulses in
excess of the backlash compensation amount are generated.

(When the number of input pulses is smaller than the backlash com-
pensation amount, the AD71(S1/S7) or A1SD71-S7 stores the input
pulses internally, but no feed pulse is generated.)

» The feed pulse for a backlash compensation amount is generated at by
least one JOG start signal during the JOG operation. Therefore, even
if the travel distance is smaller than a backlash compensation amount,
the feed pulse for a backlash compensation amount occurs.
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« Backlash compensation is valid after zero return. After redefining the
backlash compensation, always zero the system.

zero return direction

I
. //}/ i Lead screw
ﬁ?

Z z'/”/: % V7
. ////

Backlash compensation actual value

Fig. 3.4 Backlash Compensation

s 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
pulse 0 to 255
mm
inch *0 to 65535
degree

The * symbol indicates the value when the travel distance per pulse is
setto 1.

(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 halted.
During jog operation and manual pulser inching, the stroke limit is
ignored.

(8) Lower stroke limit
s 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. '

« The lower stroke limit during operations in the speed control mode and
the speed/positioning control switching mode is considered 0, inde-
pendently of the parameter set value.

However, set the lower stroke limit in the range of 0 to the upper stroke
limit to prevent a parameter setting error.

The present values in the AD71S2/A1SD71-S2 buffer memory area becomes the following
numerical values:

. Present Values
Operating Modes (X axis: addresses 602 and 603 Y axis: addresses 604 and 605)

Speed control mode Always 0

Speed control mode: always 0
Positioning control mode
Increases sequentially from 0.

Speed/positioning
control switching mode
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(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.

* When the unit is mm

. 1 . _(_Setvalue(mm) 7
Error compensation amount (107 um) _( A (mm) 1(x10

e When the unit is inches

Error compensation amount (1 0> inch) = ( Setx::::;(‘l)n ch) 1 )x 10’

» When a unit is degrees

Setvalue(degree) 1Jx 107

Error compensation amount (107> degree) = ( 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 &\'/:I_ue

(10) Manual pulse inching travel increment
« Set the travel distance per manual pulse.

e The AD71(S1/S7) or A1SD71-S7 counts the number of input pulses,
converts into the travel distance, and transmits the equivalent number
of pulses to the drive unit.

(The output speed is fixed at 20000 pulse/s in the case of the AD71
(81), and adjustable in 10 pulse /s units in the range from 10 pulse/s
to 20000 pulse/s in the case of the AD71S7/A1SD71-87.)

e Automatic acceleration will not be performed during manual pulse
operation.

POINTI

Always set a value for the travel distance per manual pulse generator
puise, even in the follwing cases:

* When no manual pulse generator is used
e When an AD71S2 or A1SD71-S2 is used
(If a value outside the setting range is set an error will occur.)
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(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 . . .
: Speed if starting bias speed has

Positioning speed been set
-o . N
o N — — — : Acceleration and deceleration
a‘;— \\ speeds if starting bias speed = 0
\ Time
Startin
bias sp%ed Actual Actual
acceleration time deceleration time
Set acceleration time Set deceleration time

Fig. 3.5 Acceleration and Deceleration Times

e The acceleration time is the same as the deceleration time.
They cannot be set differently.

» The acceleration and deceleration are controlled at a constant value.

¢ When the positioning speed is lower than the parameter speed limit,
the acceleration and deceleration times are comparatively ahort.
Therefore, the maximum positioning speed must be either equal to the
parameter speed limit or an approximate value.

o The acceleration and deceleration times are valid for zero return,
positioning, and jog operations.

« For interpolation positioning, the acceleration and deceleration times
for a master axis are valid. (The acceleration ane deceleration times
for a slave axis are ignored.)

Definition of a master axis and a slave axis during interpolation position-
ing

Speed Control Mode Positioning Control Mode
Master axis Axis with a fast positioning speed Axis whose travel distance is long
Slave axis Axis with a slow positioning speed | Axis whose travel distance is short

o Acceleration and deceleration times can be set within the range of 64
to 50000 msec by using an AD71S2/A1SD71-S2.
When inputting from a teaching module (SWOGP-AD71P, AD71TU), 64
to 4999 msec can be set.
If the acceleration and deceleration times are set within the range of
5000 to 50000 msec, data must be written to the parameter area using
a sequence program. (Hexadecimal input)

» (17) Deceleration time for an emergency stop gives details about an
emergency stop in a shorter time than the deceleration times given
above.

(12) Positioning complete signal duration

Sets the duration of the "positioning complete signal” from the A1SD71.
Positioning is considered to be complete after the A1SD71 terminates
pulse output and the predetermined dwell time has elapsed.

A positioning complete signal is not output in the speed control mode.
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(13) Pulse output mode
Defines the output mode as A type or B type.
» Forward pulse or reverse pulse, two pulse chains.

Forward feed pulse e =
PULSE F PULSE F |||||||||| A
Reverse feed pulse ST type
POLSE R PULSER [Nl
e PLS + SIGN
Forward and reverse feed pulses. Travel direction is
controlled by direction sign (SIGN).
PULSE — —
Feed pulse _
PULSE SIGN ]
B
+ direction - direction type
25ms travel travel
Low in forward direction.
Direction sign High in reverse direction.
SIGN (Present value increases in forward direction and
decreases in reverse.)

Set the pulse input mode to PLS + SIGN when using an AD71S1.
(14) Direction setting

Selects the direction for which the present value increases. (Set 0 when
using forward pulse output. Set 1 when using reverse pulse output.)
Positioning and zero return follow this direction of rotation.

(15) Positioning methods

» Specifies incremental, absolute, or incremental/absolute combination
modes for positioning.

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

When move from A to B.

Zero point A B
I

Travel

Fig. 3.6 Incremental Method

e In absolute mode positioning, positions are reached with reference to
a Zero point address. (See Fig. 3.7.)

Zero point A B To move from B to A,
o . specify address 70 as
Address 70 Address 100 the destination 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 3.5.3.)
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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 (for example, clamp, drill rotation, stop, and tool
exchange commands, etc. ) 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 position-
ing sequence they are to be used.
When M code non-use is specified or peripheral device test mode is in
operation, M code data in the buffer memory is cleared and the "M code
ON" signal is not output.

» When the M code used is specified, the output timing of the M code ON
signal must be specified.

* "M code ON" signal output is available in two timing modes, WITH and
AFTER.
(a) WITH mode
The "M code ON" signal is given at approximately the same time as
the positioning operation starts.

Positioning control mode
Start

Pattern 01 Pattern 00

Operation

M code

>
>

BUSY

1
|
! |
i i
: 1
M code ON : &
1
|
|
M code OFF q .

Fig. 3.8-1 WITH Mode Signal Timing

Speed/Positioning control switching mode

Start

Dwell

Operation

M code

BUSY

M code ON

/]

M code OFF
Control switching signal f 1

Fig. 3.8-2 WITH Mode Signal Timing
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Note : The WITH code ON signal does not turn ON during restarting in the switching
mode.

(b) 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 com-
plete the "M code ON" signal is not given.

Positioning control mode

Start

Pattern 01 Pattern 00

M code OFF

Fig. 3.9-1 AFTER Mode Signal Timing

Speed/Positioning control switching mode

Start

Operation

M code

BUSY

M code ON

M code OFF

Control switching f1
signal

Fig. 3.9-2 AFTER Mode Signal Timing
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POINTS |

e The "M code ON" signal is not given if the M code data in the
positioning data is set at 0.

e 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 3.5.3.)
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 (Y1D) is OFF; or

3. zero return, positioning, jog operation, or inching mode is selected
in the peripheral device or the AD71TU test mode.

» The M code ON signal does not turn ON during positioning in the
speed control mode.

» Positioning control mode
When positioning processing beginning with pattern 11 is executed, the
M code ON signal goes ON when positioning processing of pattern 00
or pattern 01 begins in the WITH mode or when completed inthe AFTER
mode.
The M code is set before pattern 11 positioning processing begins.

Start

M code set for pattern
00 is set at this point.

M code

BUSY

- "M code ON" i
(WITH mode)

"M code ON*
(AFTER mode) . |

"M code OFF"

Pattern 11

Pattern 11

Pattern 00

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

Fig. 3.10 shows the M code ON signals in the WiTH mode and the AFTER mode. However, this
is only to explain the M code ON signal, and either (WITH mode or AFTER mode) can actually
be used.



3. SPECIFICATIONS

MELSEC-A

POINT I

When restart positioning is executed in the speed/positioning control
switching mode, the M code ON signal of the WITH mode does not go
ON.

(17)

Deceleration time for an emergency stop(when AD71S2/A1SD71-S2 is
used)

* Sets the deceleration time (64 to 50000 msec, setting unit: 1 msec)
when there is an emergency stop during JOG, zero return, and posi-
tioning operations.

e The deceleration time for an emergency stop must be written in the

parameter area (buffer memory addresses X axis: address 7888 and Y
axis: address 7908) using a sequence program. (Hexadecimal input)

» When decelerating, designate either deceleration time or the usual
acceleration/deceleration time (addresses X axis: 7876, Y axis: 7896)
for an emergency stop to use positioning start data in the emergency
stop area (addresses X axis: 202, Y axis: 502).

Speed V : Deceleration limit value

T : Acceleration/deceleration time
To : Deceleration time for an emergency stop

: \ Deceleration curve during stopping

: \ Deceleration curve during an emergency stop
!

T

» Time

Emergency stop signal

Stop signals

STOP signal ON from the drive unit
PC READY signal (Y1D) OFF
Stop signals (Y15, Y16) ON from the PC CPU

Input of the BREAK key from the A6GPP or the STOP key from an
AD71TU
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(18) Positioning mode (when AD71S2/A1SD71-S2 is used)

 Sets the control mode when executing positioning.

» The same positioning mode to the X axis and Y axis in a parameter area
(buffer memory address 7889) must be written with a sequence pro-
gram.

—Positioning control......... Positioning is done in the incre-
mode mental or absolute mode by an
address designated by the posi-

tioning data.
e . Speed/positioning ------.-. Operation- is started at the posi-
;%32;"'"9__control switching tioning speed designated by the

mode positioning data. Then, it is
switched to positioning control in
accordance with the positioning
address when an external con-

trol switching signal is input.

L Speed control mode---- The operation is started at the
positioning speed designated by
the positioning data.

The operation continues until a
stop signal is received.

e Section 3.5.4 gives details about the positioning mode.

POINTS |

« The positioning mode is a parameter that is common to both the X and
Y axes. Axes cannot be set to different positioning modes.
The X-axis parameter area does not have a one-word setting area.
The Y-axis parameter area does not have a positioning mode area.

* When setting a positioning mode causes an error, error buffer memory
90 (memory addresses X axis: 45 and Y axis: 345) is set to both the
X and Y axes, and the parameter is controlled by the initial value.

When an error occurs in the parameter, the parameter is controlled as follows
by the initial value.

Positioning
Mode

With an Error Without an Error

Parameter other
than the Positioning Mode

With an error
X axis

Without an error

» Switches to the positioning
control mode.

With an error
Y axis

» The parameter of the X and
Y axes is controlled by
initial value.

Without an error

A parameter other than the
positioning mode is controlled
by the initial value.

All parameters are controlled
by the specified values.

A parameter other than the
positioning mode is controlled
by the initial value.

All parameters are controlled
by the specified values.
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3.5.2 Zero return data

This defines a home position or zero point for the AD71. Refer to Table 3.6.

Zero return data is checked when:

1)
2)

3)

to the AD71:
to ON; or

lected in the peripheral device test mode.
Table 3.6 Zero Return Data

parameters or zero return data is transferred from the peripheral device
"PC ready signal" output from the PC CPU to the AD71 changes from OFF

Zero return, positioning, jog operation, or manual pulser inching is se-

mm inch degree pulse
No\ [tem [Setting Rln‘gﬁ Unit Femng Rang Unit Fetting Rangel Unit etting Rangd  Unit
- 0 : Forward direction (address increases)
1 | Zero return direction 1 : Reverse direction (address decreases)
0 : Pulse generator(PG)zero-point signal
2 |Zero return method 1 : Stopper stop (1) and dwell timer time-out
2 : Stopper stop (2) and signal from drive unit
Oto -1 Oto 5 0to -5 Oto
3 | Zero return address 162 x 107 | % 10" pm 162x107 |*10 inch 162 x107 %10 deg 16252928 pulse
x 10 x1 x1 1to x10'
4 | Zero return speed 1 t012000 mm/min 1 1012000 inch/min 1 t012000 deg/min | 20000 pulse/s
x10' x1 x1 110 x10'
5 |Creep speed 1 t012000 mm/min 1 1012000 inch/min 1 t012000 deg/min | 20000 pulse/s
6 | Zero return dwell time |0 to 499(><101 ms)
7 | Torque limit 10 to 250(%)

POINTS |

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

(2) Setting numbers "0 and 1" of the zero return direction and setting
numbers "0, 1, and 2" of the zero return method are numbers set
by a peripheral device.

When setting No. 1 and No. 2 from the sequence program, refer to
Section 3.6.6.

The zero return speed and creep speed in Table 3.6 are multiplied by 6.1 (pulsels).

For example, the value that is nearest to 200 (pulse/s)is multiplied by 6.1 (pulsels ), even if
the speed limit value is set to 200 (pulse/s).

200 + 6.1 = 32.78688.... (Decimal point values are rounded off.)

The ‘actual speed is 6.1 x 32 = 195.2 (pulsels)




3. SPECIFICATIONS

Zero return data is explained below:
(1) Zero return direction
» Specifies the direction for zero return.

IMPORTANT

Zero return is controlled according to the zero return direction and
speed. Deceleration is started when an actuator is operated. Always
ensure that the zero return direction is correct for the drive system used.

(2) Zero return methods
There are three kinds of zero return methods:
s The pulse generator (PG) zero-phase signal method
e Mechanical stop (1) (caused by dwell timer time)
» Mechanical stop (2) (caused by a signal from the drive unit)

(a) Method by the pulse generator (PG) zero-phase signal method
This method of stopping by a zero-phase signal fromthe PG is shown
in Fig. 3.11. :

A PG with a zero-phase signal is necessary. (Refer to Fig. 3.12.)

Zero return speed
Deceleration by near-point dog ON

Creep speed

\
Near-point dog Drift (in accordance with the drive)
ON OFF] Zero-phase signal
U LI I

/
Adjust the actuator so that the near-point dog OFF position is
near the center of the zero-phase signal HIGH.

If the near-point dog is turned ON when the zero-phase signal
is LOW, the zero return stop position causes an error equal to
one rotation of the servo motor.

N
Near-point dog
LLLLLL L
ON OFF z h ianal
L Ur L— Zero-phase signa

One servo motor rotation
(one PG rotation)

Fig. 3.11 Zero Return Using a PG Zero-Phase Signal

One PG rotation

‘Ih IJJ7 PG zero-phase signal

Fig. 3.12 Feedback Pulse Pattern
3-27

Pulse generated by PG
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(b) Mechanical stop (1) (caused by a dwell time time-out)
After a near-point dog has operated and the dwell time has passed,
zero return is completed. (Refer to Fig. 3.13-1.)
In this case, if the dwell time has not passed, even if the near-point
dog goes OFF halfway, zero return is not completed. After reaching
the creep speed, limit the servo motor torque (Section 3.5.2(7) gives
details).
If the servo motor torque is not limited, the servo motor may malfunc-
tion when a stopper is hit.

Zero return speed

Deceleration by Stop by stopper
near-point dog ON p by siopp

After the dwell time times out,
Creep speed the zero return complete signal

/ goes ON.
Near-point dog l Range in which the servo

Dwell time

P motor rotation is forcibly
count start VLT 7770077 d ) stopped by the stopper

\. Dwell time

N N N
Zero return torque limit valid

VZZzZzZzZzZzZz22zz7z222777Z  Torque limit valid range

Fig. 3.13-1 Zero Return by Using Stopper Stop (1)

(c) Mechanical stop (2) (caused by an external stop command)
This is the method of stopping by inputting an external stop com-
mand when a servo motor interferes with the stopper. (Refer to Fig.
3.13-2))
Forcibly input a zero-phase signal (stop command) to the zero-phase
signal terminal by an external switch after the near-point dog goes
ON.
When inputting a zero-phase signal (stop command), the ON/OFF
state of the near-point dog is not problem.
After reaching the creep speed, limit the servo motor torque (Section
3.5.2 (7) gives details).
If the servo motor torque is not limited, the servo motor may malfunc-
tion when a stopper is hit.

Zero return speed
Deceleration by near-point dog ON
Creep speed

l( Stop by stopper
l Near-point |
dog
L L L7727 Stop command to the zero-

| phase signal terminal

Zero return torque limit valid

Vizzzzzzzzz77zZ Torque limit valid range

Fig. 3.13-2 Zero Return Using a Stopper

If a stop signal is input before the speed decelerates to the creep speed, excessive power is
delivered to the servo motor and machine system, causing a fault.
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(3)

(4)

Zero return address

e This address is set as the present value of the home position upon
completion of zero return.

» Set the zero return address to either the upper or lower stroke limit set
in the parameters.

Zero return speed
e Sets the zero return speed. (Refer to Fig. 3.14.)

Creep speed

e The creep speed is low-speed until stopped after decelerating from the
zero return speed by the zero return point dog being ON during zero
return. (Refer to Fig. 3.14.)

» The creep speed varies according to the detected error in the case of
zero return by a zero-phase signal and to the size of an impact during
collision in the case of zero return by stopper.

Therefore, set the creep speed taking the error range and the size of
an impact into consideration.

Zero return speed starts deceleration.

Actuator signal

Creep speed

! |
*Zero return
dog" Actuator Drift (according to drive unit)

L LGV 0 22
ON OFF

Zero-phase signal
Uy U u IJ_Adjust the actuator so that its OFF
+“"'+|‘_ position is near the center of the
zero-phase signal.
fzzzzzzzzzzzz  Torque limit valid range

(6)

Fig. 3.14 Zero Return and Creep Speeds

Zero return dwell time

¢ The zero return dwell time is the time until zero return is completed after
the near-point dog goes ON during zero return by stopper stop 1).

» Set the time until stopping by the stopper after the zero return speed
decelerates to the creep speed.

» Even if any value (in the setting range) is input at the time other than
stopper stop (1), there is no problem.



3. SPECIFICATIONS

(7) Torque limit

This is the set value to limit the torque of a servo motor after reaching
the creep speed when zero return.

POINTS

= A D-A converter is necessary for torque limit.

* Be sure to set it when doing a zero return operation by stopper stop
2).

» Even if any value (in the setting range) is input when torque is not
limited, there is no problem.

PC
Torque I|r:|t value Pulse Drive unit
Rea train
. <:: AD71
Oper;tlon DU
ACPU D/A —>
,::> converter unit T limit
AG62DA etc. orque limi
Output (Analog amount)
by program

Fig. 3.15 Torque Limit Block Diagram
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3.5.3 Positioning data

Positioning data is used in the AD71 to execute positioning control (i.e. control
other than zero return, 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.

Table 3.7 Positioning Data List

mm inch degree pulse
Setti . Setti i j
etting Unit etting Unit Setting Unit Setting Unit
No\ Item range range range range
.. . |00: Positioning terminated
Positioning | ... - .
 pattern 01: Positioning continued
8 11: Speed changed and positioning then continued
E o 0: Absolute
Positioning
..g method 1: Incremental
1 'é, (Valid only when incremental/absolute combination is specified in parameter)
'c .. . |0: Forward direction (address increase)
6 |Positioning -
s 1: Reverse direction (address decrease)
4 |direction A
g (Valid in incremental mode only)
M code 1 to 255: M code
0: M code not specified
o |Positioning  [11to x10' 1to x1 1to x1 1to x10'
speed 12000 mm/min 12000 inch/min | 12000 deg/min | 20000 pulse/s
Positioning Oto 4 0to -5 Oto -5 0 to
3 | address 162¢107 | X107 mm |Jga.q07 [X107inch | g q07 | X107 deg | ygo5000g | PUISE
4 |Dwell time 0 to 499(x10" ms)

POINTS |

(1) No. 2 to No. 4 can be set from the sequence program.

(2) Positioning information refers to numbers to be set at peripheral
devices.
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Data which can be used in the positioning mode is as follows.

Modes Positioning Speedm:i}\igr;gnsgzmnstg;lfgzitching 00ﬁz'i??~ith
Control During Speed | During Positioning | (AD71S2/

Positioning data Control Control A18D71-S2
Positioning pattern o Fixed to pattern 00.
Positioning method o o "1
Positioning direction o o] o] o
M code 0 *2 0O *2
Positioning speed (o] (0] o) o
Positioning address O o)
Dwell time o] )

0 shows data to be used.

*1 After switching to positioning control, the present value begins with 0.
Therefore, the same control is executed whether the absolute method or
the incremental method is used.

*2 When "M code not used" is set by parameter, this data is not used.

POINT I

Data without the O symbol in the table is not checked. All values are
ignored.

The data to be set as 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.
b8b7 bo

b15
LTI |
I—— Positioning pattern

——— Positioning method

———— Positioning direction

Unused

M code
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(a) Positioning pattern

Specifies positioning completion in accordance with the positioning
data that corresponds to the data number or positioning continuation
by the next data number by using the positioning pattern.

The positioning continuation pattern is as follows:

1) Positioning is completed in accordance with the specified ad-
dress, and positioning is continued by the next data number
(positioning address).

2) Positioning is continued after changing speed at the specified
address.
Fig. 3.16 shows how to specify bits in the buffer memory to specify
the positioning pattern.

This pattern data is specified by the first two bits of the positioning
information.

Bit 1 Bit0

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

« Positioning end

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

Positioning commenced (X8)
BUSY (X4) J I—

Speed graph For pattern 00

)

Dwell

Fig. 3.17 Pattern 00
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» Positioning continued

MELSEC-A

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

positioning.)
Start(Y10)
Positioning commenced(X8)
BUSY(X4) I—
Po Vi1 P1

N TN

e\ /e !

[} v
P = address Dwell Vs Dwell Dwell
V = speed t1 t2 ts
t = dwell time
] ] ]
r Pattern 01 ' Pattern 00 ']

V1 and V2 indicate that
the positioning directions
are reversed.

Fig. 3.18 Pattern 01

POINT

operations.

ing.

Pattern 00 should be set for the last position in a series of continuous

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 position-
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» Positioning continues with speed change

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

Start(Y10)
Positioning
commenced (X8) 3
BUSY(X4) ; .I_
'
: i
g P1 P2 Pa :
Po (Pattern 11) (11) (O1) (o) !
V1 P4 i
i/ V2 ly, E
! 1
: ! I Dwell \ Dwell
L e .
M code E) E) |0 0 5 ve I——s
M code ON
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:
Hypothetical [ M code ON/OFF timing : AFTER mode
conditions Incremental/absolute method : Incremental and
absolute combined
Table 3.8 Positioning Data
Data No. | Pattern Speed | Address Dwell Method M code
100 11 V1 P1 - Abs, 0
101 11 V2 P2 - Abs. o]
102 01 V3 P3 13 Abs. 0
103 00 Va P4 t4 Inc. 5
X axis
104
105
106
107
108

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

(1) For continuous positioning, pattern 11 should not be used more
than nine times consecutively. Where a large number of consecu-
tive 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).

(2) Always set pattern 00 in the final data block.

(3) 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 decel-
eration 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.

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

(5) Interpolation positioning cannot be specified when pattern 11 is
being used.

(6) Pattern 11 and pattern 01 cannot be used in the speed/positioning
control switching mode when an AD71S2 or A1SD71-S2 is used.
If positioning patterns 11 and 01 are set during positioning control
in the speed/positioning control switching mode, all positioning
patterns will be executed as pattern 00.

Example 1) When positioning pattern 11 is set in the speed/posi-
tioning control switching mode

During setting During execution

1) 1)
Pattern 11 2) Pattern 00

3) Execution
- / is disabled

- \

—> :

During speed During position

control control « Positioning pattern 00 is exe-
» Set so that the positioning cuted in the positioning of 1),
speed changes to 1), 2), and 3). and positioning is completed.

Example 2) When positioning pattern 01 is set in the speed/posi-
tioning control switching mode

During setting During execution
Pattern 01 Pattern 00 Pattern 00
I Execution
’ \ is disabled
/ e
1] AY
] \
= y
1) 2) 1) 2)
» Set to execute positioning of 2) » Positioning of 1) is executed in
after executing positioning of 1). pattern 00, and positioning is

completed without executing
positioning of 2).
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(b) Positioning methods

The positioning method specified in positioning data becomes valid
only when a parameter positioning method was specified to use both
incremental and absolute mode positioning.

(If the parameter positioning method is not specified to use both
incremental and absolute mode positioning, the specification of the
positioning method in positioning data is ignored, and the positioning
method follows the setting in the parameter.)

POINT I

While pattern 11 is continuous, positioning methods cannot be
changed.

When use of both incremental and absolute mode positioning is speci-
fied, positioning methods can be changed after pattern 00 or pattern 01.

(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.

» Set the operation direction when starting positioning in the
speed/positioning control switching mode and the speed control
mode.

(During JOG operations, setting to 0 specifies forward, increasing
address numbers and 1 specifies reverse, decreasing address
numbers.)

(d} M code

Specifies an "M" code relevant to that position address. (range: 0 to
255)

The code should be set to 0 if it is not required.

During interpolation positioning, M codes are given individually for
the X and Y axes. (X-axis M code, buffer address = 46. Y-axis M
code, buffer address = 346.)
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MELSEC-A

(2) Positioning speed
Specifies the speed at which the next position is to be approached.
Set the positioning speed to within the speed limit value range of the parameter.

POINT |

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 interpolation

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

(Short travel axis speed)

_(short travel distance)
(long travel distance)

= (long travel axis speed) x

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

S T X Axis Y Axis
Parameter set value : speed limit value 20 kPPS 50 kPPS
Positioning data set value : positioning speed 20 kPPS 50 kPPS

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

X-axis'positioning speed = 50 x %%g = 25kPPS
(This speed exceeds the speed limit value which is ignored in this case.)
Y
200 B
Vy
] 100 4
(kpulse)
0
Ao 100
—— Vxi{kpulse)

Fig. 3.20 Linear Interpolation

POINT I

In the case of linear interpolation, the setting speed of the axis whose
travel distance is smaller is ignored.

Therefore, when the combination of travel distance and speed differs
greatly between the X and Y axes, the travel speed of either X or Y may
be larger than the setting speed. (The speed limit value is ignored.)

In the case of linear interpolation, Mitsubishi recommends setting the
same positioning speed and speed limit value to both the X and Y axes.
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Positioning speeds are multiplied by 6.1 (pulse/s).

For example, when a positioning speed is 200 (pulse/s ), the maximum speed to be output from
AD71 is as follows:

200 = 6.1 x n....n = 32.7868....

Therefore, the maximum speed is 6.1 x 32 = 195.2 (pulse/s).

MELSEC-A

(3) Positioning address
Set the positioning address in accordance with the positioning method.

« When using the incremental method, set the travel distance in the
position control mode. When using the absolute method, set the target
position. .

« Set the travel distance after receiving a control switching signal in the
speed/positioning control switching mode.

(4) Dwell time
The dwell time is the period of time indicated in Fig. 3.21 below.

Start (Y10) N\ (R
Positioning commenced (X8)
BUSY (X4) —J L

For patterh 00

Speed graph

.

Dwell

Fig. 3.21 Pattern 00

During interpolation positioning, the longer dwell time value is valid
irrespective of the distance travelled (e.g. if X axis = 1 s and Y axis=
1.5s,1.5 s is valid.)
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3.5.4 Positioning mode of AD71S2/A1SD71-S2

An AD71S2/A1SD71-S2 can be operated in the three following positioning
modes:

» Positioning control mode ...... Positioning functions are the same as for
an AD71(S1/87)/A1SD71-S7.

» Speed/positioning control ..... The AD71S2/A1SD71-S2 operates in the
switching mode speed control mode by a one-time start
signal. Then, when an external control
mode switching signal is input, it switches
to the positioning control mode.

« Speed control mode ............. The AD7152/A1SD71-S2 continues
operating until a stop signal goes ON.

Set the positioning mode of the AD71S2/A1SD71-S2 in the parameter item No. 18.
(Refer to Section 3.5.1, Section 3.6.4.)

» (: Positioning control mode

» 1: Speed/positioning switching control mode

* 2: Speed control mode

(1) Positioning control mode
Section 3.5.3 gives details.
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(2) Speed/positioning control switching mode

The AD71 operates in the speed control mode by a one-time start signal.
Then, when a control mode switching signal is input while inputting the
external enable signal, it is switched to the positioning control mode.

Positioning data

X axis Dwell
Direction Address Speed .
Address 0 82 P Time
0 (forward direction) P2 Va t2
Speed change No.82
/ P2
/4 / to

! : { During positioning'
1 During speed controlf control ]
L ———————

1
Start signal (Y10) !

]
Positioning | _ é

commenced (X8) ‘ \

Positioning
complete (X2)

BUSY (X4) \ —_

(WITH)
M code ON

AFTER
M code ON { )

M code OFF

Present value

Setting travel distance

Control switching signal

Enable signal | —

to : Positioning complete signal time

(Note) If a control switching signal goes ON when the enable signal is
ON, speed control will be switched to positioning control.

Fig. 3.22 Switch Timing in the Speed/Positioning Control Switching Mode
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POINTS

o Interpolation operation is disabled.

e When it is switched to positioning control, an error compensation is exe-
cuted.

e The present value is set to "0" when starting. Then, the present value begins
to change when positioning control is started.
If a restart is executed in positioning control, the present value continues
from the stop address.
If a restart is executed in speed control, the pulse outputs from "0". The
present value is represented as follows: The positioning control starting point
of a present value is “0". The positioning control direction of a present value
is an address increase direction, and it is represented as an absolute value
(absolute address).

¢ The maximum number of output pulses during speed control is about
16,000,000 pulse.
After outputting the maximum number of output pulses, pulse output is
automatically stopped.
The switching signal after starting automatic deceleration in speed control
or after starting deceleration by a stop signal input becomes invalid.

e When executing restart, the start data number must be the same as the
execution data number when it stops halfway.

« |f a control switching signal is received when traveling within backlash, the
remaining amount of travel distance will fluctuate.

» After a start completion signal goes ON when a BUSY signal is ON, the
control switching signal becomes valid. (It becomes invalid even if a control
switching signal is input after that.)

Start F==—==Control switching signal valid range
BUSY , E
Positioning i ‘
commenced HE
>+ 200 us

» Positioning error in the speed/positioning control switching mode
An external control switching signal is received during speed output and is
switched to positioning control in the speed/positioning control switching
mode.
However, since a little time is needed for the OS to complete the switching
to positioning control after receiving the signal, the number of pulses output
during switching becomes a positioning error.

Control switching signal

»He Time t needed for control switching

Setting travel
distance Control switching ' Switching to positioning
signal is received. controt is completed.

Error position

If the time needed for control switching is tmsec, the
position error is calculated

Output speed (pulse/s ‘o
Position error (pulse) =| — put speed (p ) Xt ]:H{* Deviation

106 counter pulses

'Because the time (t=max. 1 ms) needed for the
control change differs with each product, always take
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(a) Changing a positioning address (travel distance)

If data is written in a travel distance change area (buffer memory
address, X axis: addresses 203, 204 and Y axis: addresses 503 and
504) before a control switching signal is input, a travel distance can
be changed during BUSY.

X axis travel distance change area
Address
203 Py

204

Travel distance change (P1)

7

Positioning address
Po when starting

)
I
t
]
)
1
i
I
I
I
|
|
{
|
[}
[}
1

Control switching signal

Enable signal

Setting travel distance area 0 X Py

Fig. 3.23 Positioning Address Switch Timing

POINTS l

+ When data is written in a travel distance change area from a PC CPU
with a sequence program, the OS recognizes a travel distance re-
quest.

e A travel distance change is valid until a control switch signal is input
during BUSY in the speed/positioning control switching mode.

e If data is not written to the travel distance change area, a positioning
address that corresponds to the data number specified when starting
is used as the travel distance.
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MELSEC-A

(b) Temporary stop and restart

When a stop signal is input, and processing stops after inputting a
control switching signal, and the remaining travel distance is output,
processing will stop if "1" is set to a restart setting area (X axis: 205
and Y axis: 505) to start.

.
X
X

Switching signal
Stop signal

Restart

/ Dwell time
)
0 is set
by OS.
MRS &

X P P

Start signal

Restart area

Present value

P1: Positioning address (P'1+P"1)

Note When a stop signal is given after a control switching signal is input, restart
becomes valid. Except for this case, if restart is set an error occurs and
starting does not take place.

Fig. 3.24 Timing of Temporary Stops and Restarts

X axis Positioning data
Address 0 ! Direction Address Speed 2}'::2
1 (decrease direction) 5000 v t2
Control switching signal Restart

Travel distance i
v Changes to 3000. Stolp signal
y
t2

Present value X 0 X 1000 3000

Setting travel distance area address

608 0 608 3000

609 609

Fig. 3.25 Example of a Temporary Stop and Restart
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POINTS I

« The following data is checked when restarting.
1) Start data number (same as the execution number when stopping)
2) Dwell time
3) Positioning speed

» The travel direction when restarting is as follows:

1) Present value < setting travel distance ....... Direction is the same
as before stop
(address increase)

2) Present value > setting travel distance ....... Direction is the same
as before stop
(address decrease)

MELSEC-A

Note) When the present value is changed
(Positioning data positioning direction is not used.)

» Positioning data positioning address is not used.
The travel distance is decided by the present value and the setting
travel distance.
Travel distance = | Setting travel distance - present value |

* M code is set again.

» When the M code is used in the WITH mode, the M code ON signal
does not go ON.
When the AFTER mode is used, the M code goes ON when positioning
is completed.
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(3) Speed control mode

The operation is started by a one-time start signal and processing
continues until a stop signal comes in.

. Positioning data
X axis

Address 0 50

Direction Speed

0 (forward direction) Vi

Speed change

X axis start (Y10)

AP

Positioning
commenced (X8)

Stop signal (Y15)

BUSY(X4) I

Note The stop signal from the PC CPU, external STOP signal, and input of the
BREAK key from an ABGPP are judged to be stop signals. Section 6.3.11
gives details.

Fig. 3.26 Speed Control Mode Setting Example

POINTS

* Processing continues until a stop signal is received. If the stop factors
in Section 6.3.11 do not occur, an automatic stop will not occur.

* The present value is set to 0 when starting and does not change during
operations.

» The positioning complete signal M code ON signal does not go ON.
e The speed can be changed.

* If a stop command is received during traveling within backlash, OS
controls it so that processing stops after traveling the backlash
amount backlash.
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Interpolation operations in the speed control mode

Interpolation operations are executed to match the speed acceleration/decel-
eration timing of the two axes.

The positioning axis whose positioning speed is faster becomes the priority
axis (master axis), and the speed is adjusted in accordance with the speed
acceleration/deceleration curve of the axis.

50 kPPS

Positioning speeds
20 kPPS

X axis (master axis)

|

Y axis (slave axis)

I

Fig. 3.27 Example of a Master Axis During Interpolation
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3.6 Buffer Memory

The AD71 incorporates a buffer memory (with a battery back-up function) for
data communication with the PC CPU.

This memory stores the data shown in Fig. 3.28, with which the AD71 controls
positioning.

The following approaches are available to read and write data shown in Fig.
3.28.

Data can be read from the buffer memory as follows:
o Reading data using the sequence program

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

® Reading data using the peripheral device
Data can be read in the various modes of a peripheral device.

For details, refer to the SWOGP-A1SD71P Operating Manual.

Data can be written to the buffer memory as follows.

(The writing of data may be restricted depending on the status of the AD71.
General write conditions are shown in Fig. 3.28. For further details, refer to
Section 3.6.1 10 3.6.5.)

) Writing data from the sequence program

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

® Writing data from the peripheral device

Data can be written by storing data to a memory area in the A6GPP
and transferring data in blocks from the A6GPP to the AD71 buffer
memory.

The AD71TU writes data directly to the buffer memory in units of one
word (16 bits) or two words.

An additional function allows individual pieces of positioning data to be written
to the buffer memory if the AD71 is busy. For details, refer to the SWOGP-
AD71P Operating Manual, or the AD71TU Operating Manual.

For buffer memory access instructions, refer to Chapter 6 *Programming.”

[ POINT ]

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.

3-48
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Source of Data

Description

Sequence Program

SWOGP-AD71P
or AD71TU

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

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

Write disabled

Block transfer of
positioning data
from ABGPP to
AD71 is only
enabled when PC
ready signal is off.

X-axis parameters

Y-axis parameters

tion 3.6.4 (Y axis)

X-axis zero return data

Zero return data area described in
Section 3.6.5 (X axis)

Y-axis zero return data

Zero return data area described in
Section 3.6.5 (Y axis)

Address
0
to| X-axis positioning start Area for positioning start data
data numbers, etc. (For X axis) Depends on data
205 (Refer to Section 3.6.1)
320 Y-axis positioning start Unused —
(4]
505 data
Area for positioning start data
""""" numbers, etc (For Y axis) Depends on data
_________ (Refer to Section 3.6.1)
512
to For OS
767 Unused —
768 to 3871 OS RAM. Writing here is not I
______ 3—8:12 allowed.(Refer to Section 3.6.2) Write disabled
o Positioning
informati
4271 information Unused —
--------- ol
4272 3 X axis positioning data area des-
to| Positioning speed | g, cribed in Section 3.6.3 (Maximum
4671 % 400 positions)
_______ [o]
4672 ) = Data format as follows:
1o Dwell time g Positioning information : Write enabled at
5071 @ 2 bytes (16 bits) | any time
""""" E Positioning speed :
! 2 bytes (16 bits)
8072 Positioning >< Dwell time: 2 bytes (16 bits)
5871 address Positioning address :
4 bytes (32 bits)
5875 Positioning
6271 information o
""""" © Y axis positioning data area des- :
6272 - ° cribed in Section 3.6.3 (Maximum | Write enabled at
to| Positioning speed | o 400 positions) any time
_______ 6671 < Data format as for X axis.
6672 %
to Dwell time 4
7071 o
E Parameter area explained in Sec-
70721 pgsitioning tion 3.6.4 (X axis)
787“1’ address
Parameter area explained in Sec-

Write only enabled
when PC ready
signal is off

Write only enabled
when PC ready
signal is off

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

Fig. 3.28 Buffer Memory Map




3. SPECIFICATIONS

3.6.1 Positioning start data
The positioning start data area is shown in Fig. 3.29. 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 AD71 from the A6GPP.
Since the conditions for writing positioning start data using a sequence
program depend on the data type, they are explained in the text.
X-axis ! Y-axis
address 1address AD71(S1) AD71S2/A18SD71-S2 AD7187/A1SD71-S7
0 . 300 Start data No. 1st point
1 , 301 Start data No.
) 2nd point
2 ' 302 Start axis
1 -~
3 '+ 303 Start data No.
! 3rd point
4 304 Start axis
I .,
37 . 337 Start data No. ) .
: 20th point Same as left Same as left
38 | 338 Start axis ]
39 | 339 Pointer
40 ! 340 Speed change data
41 1+ 341 |present value change
42 | 342 data (32 bits)
43 | 343 Status *1
44 . 344 Jog speed
45 s 345 Error code *1
46 . 346 M code *1
: Manual pulse Unused area Manual pulse
47 ' 347 enabled (unusable) enabled
48 E 348 Executing data No. |[=1
49 | 349 |M code comment area
o 16 bytes
o ! % 19 comments Same as left Same as left
1 ] 1
T ; L L A
200 | 500 I " T T i
201 ! 501 Error reset *2 Same as left Same as left
\ E Manual pul
202 | 502 Toduest area. output speed
203 . 503 Unused area Travel distance Unused
) (unusable) change area nused area
204 | 504 9 (unusable)
205 | 505 Restart request area
*1: Since the OS of the positioning module writes data to these areas, do not write into them using a
sequence program. Only read data from these areas.
*2: Address 201 is the only error reset area. (Address 501 is not used.)

Fig. 3.29 Positioning Start Data Area
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MELSEC-A

3.6.1(1) Start data humber area (X axis :address 0, Y axis :address 300)

» Positioning is executed sequentially by data number using a one-time

start signal in the positioning control mode, and positioning operations
are completed by positioning END of positioning pattern 00.
To execute the above series of positioning operations continuously, the
first data number (start data number) and the start axis of the position-
ing operation series are registered. This area is called a start data
number area.

» The start data number and pointer of the 20th point are valid in the
positioning control mode.

¢ Only the start data number of the first point is valid in the speed/posi-
tioning control switching mode and speed control mode when an
AD7182 or A1SD71-82 is used. The pointer value is invalid.

X-axis 1 Y-axis
address | address

0 . 300 Start data No. 1st point ....... Start axis for this start data No.
1 301 Start data No. 5 depends on start signal (Y10 to
! - 2nd point Y12).
2 ) 802 Start axis
3 , 303 Start data No. .
! - 3rd point
4 . 304 Start axis
o .
1 1 I 1
1 t 1 '
1 ' 1 1
' : X ' ...For 2nd to 20th points, set start
: o , data No. and axis.
: (I ! For start axis details, refer to
o : the following page.
37 . 337 Start data No. ,
! - 20th point
38 ' 338 Start axis ~
39 | 339 Pointer ... .... » Set the number of switching times of the
! series in a positioning operation.
' Example
! When executing only 1st point positioning
! Pointer = 0
' When executing positioning to the 4th point
] Pointer = 3
' « Every time a point increases, the pointer
1
1

value decreases by 1.
When positioning is completed normally, the
pointer becomes 0.(except when positioning
was stopped). .

e The set value is cleared to 0 when the power
goes ON.

Fig. 3.30 Start Data Number Area

POINTSI

e When positioning of the start data number of the 20th point is
completed, positioning is completed even if the value of a pointer is
not 0 (however, an error code is set).

» The BUSY signal remains ON during switching to the next point after
positioning of the 1st point has been completed.
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(a) Start axis area details

Use the two least significant bits of these addresses to definé the
start axis. (See Fig. 3.31.)

b15 b1b0

b2 to b15 may be 1 or 0 .

(ignored by OS). 00 :Interpotlation start

01 :X axis start

10 :Y axis start

11 :Both-axes start
(Simultaneously starting the X and
Y axes enables them to
individually execute positioning
without interpolation.)

(b)

Fig. 3.31 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.

Data setting precautions

1) If the start axis is set to an interpolation start (00) or both-axes 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. 3.35.)

X axis Y axis
Address 0 308 Address 300 100 l—— 1st point
1 200 301 105 ] ,
— 2nd point
2 lo[o 302 lo]o
P,
3 250 303 300
b— 3rd point
4 1] 304 [1]1
5 50 305 330 )
— 4th point
6 lo]s 306 [oo
Iin the above exampie,
X axis Y axis
2nd point Interpolation start Interpolation start - OK
3rd point Both-axes start Both-axes start - 0K
4th point X axis start Interpolation start  — Error

When positioning is switched to the 4th point, an efror occurs
with the Y axis and positioning of the Y axis is stopped.

Fig. 3.32 Start Data Example 1
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2) If the start axis in the X-axis start data number area is set at the
Y axis (10), the point data is ignored (positioning is not executed)
and the next point is processed. (Refer to Fig. 3.33.)

If the start axis in the Y-axis start data number area is set at the
X axis (01), the next point is processed.

Example]
[ X axis Y axis
Address 0 105 Address 300 100 1st point
1 301 110
2nd point
2|startaxis 1o} - . 302 | Start axis |1]0
Y axis
8 seeciﬁcation 303 3rd point
4 | Start axis |1 IO - 304 { Start axis |0|1 L L X axis
ificati
5 300 305 200 specification
4th point
6 | Start axis [0]1 306 | Start axis |1 |0

If the 2nd and 3rd points of the X axis are set to the Y axis (10) as shown
above, the 2nd and 3rd points are ignored and the positioning of the 4th
point is processed.

The 3rd point is ignored, and positioning is switched to the 4th point be-
cause the 3rd point of the Y axis is set at the X axis (01).

Start data Start data
No. 105 No. 300
1
m M
X axis 01
Dwell Dwell Dwell
{ Point update] [Point update
200
Start data No. 100 110 11" \ 201
/@_\ |\ / Pattern H "11"\ 202
" " » " 1 " " 1 " »
Y axis 11" "00 00 00
Dwell Dwell Dwell

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

Fig. 3.33 Start Data Example 2
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3) When the start axis is set to interpolation start (00) or both-axes
start (11) and the other axis is not set to BUSY, the other axis
starts positioning automatically using the start data number set at

the point that is the same as its own axis (reter to Fig. 3.34).

If the M code ON signal of the other axis goes ON at this time, an

error occurs.

Start data No. area setting example

X axis
Address 0
1
2
3 40
4 loJo
39 o

Y axis
Address 300 50 l—— 1st point

301 30
2nd point

302 1|0 (Y axis start)

303 210 3rd point

304 lol'o (interpolation
start)

= o
339 2 l—— Pointer

Assumes that Y axis has started.
The X axis starts positioning automatically from the 3rd point because the

3rd point is set to interpolation start when the Y axis completes positioning -
of the 1st and 2nd points.

[Point update] [Point updaﬂ
Start No. 50 l "113(1) 31 210
Pattern 51 — 00"
01" /00" \ ! 00 ! Dwell
Y axis 01 . » T
Dwell Dwgll 1
i 40 :
1 ]
X axis ;;/ AN :
]
I ]
Y axis startJ | :: :
Ll 1
(R}
Y axis busy—I i I——
1} 1
ll—————-l
X axis busy :

The X axis starts automatically at this

time and executes switching of start
data numbers in accordance with the
self pointer value. Only positioning of
data number 40 is executed in the ex-
ample given above.

Fig. 3.34 Start Data Example 3
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4) If the start axis is set to an interpolation start (00) or both-axes 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. 3.35.)

Start data No. area setting example

X axis

0 108 —— 1st point
1 200

2nd point
2 [o]1
3 304

3rd point
4 olo

it is assumed that the X-axis start signal goes ON, and X-axis positioning
processing is executed.

The X axis does not start interpolation positioning if the Y axis is perform-
ing zero return, a JOG operation, or BUSY using a manual pulse generator
when positioning of the X axis is switched to the 3rd point. Then, an error is
registered, and positioning processing is stops.

X axis

X axis start —1 I

t
] ]
1 ]
] ]
i '
}
X axis busy——I ' :
. ' .
. 1st point ' 2nd point ¥
I T )I

(\l
X axis is switched to 3rd point and

processing is stopped because Y
axis is zero return.

Y axis busy

Y-axis zero
return start

Fig. 3.35 Start Data Example 4

MELSEC-A
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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. 3.36 below.

X axis Y axis
Address 0 54 300 19 l— 1st point
1 300 . 301 180

2nd point

2 ~ ofo 302 oo

X axis proceeds to 2nd start
number but processing

waits until Y axis completes

1st sequence.

Execution of X axis positioning
is held.

 Startdata Point update
No. 5% Start data
: ¢ No. 300
Pattern\ 55 Dwelt 56 Wait for Y axis/~—, 00"
L] - ) 1
" I Dweli ! ! Dwell

X axis - : \ r
; 1st sequence ! 2nd sequence | !
| ] )
E Dwell Start data No. ' H
: Start N\° - 180 b
. No. 19 l A ' P
H — attern™11" ' 00" o

Y axis : [ o1 \. 1 00"\ Dwel Dwelll
E E 1st sequence " 2nd sequence 'E

] ]
X axis start J/ ; '
! I
(]
X axis busy : !—
: :
! |
1
1

Y axis start | N

|

Y axis busy ‘—

The execution start number remains at its prevuous value while
waiting for the other axis.

When the point of the other axis becomes the same as the point
of the one axis and interpolation or both-axes start is enabled, the
execution start number is updated.

Fig. 3.36 Start Data Example 5
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MELSEC-A

o Processing will stop if one axis proceeds ahead of the other
and dual axis processing is called. See Fig. 3.37.

X axis Y axis
0 100 300 58 l—— 1st point
i 30 301 140
2nd point
2 |1|1 302 |1 |1
3 209 303 X
3rd point
4 lo]1 304 B

[ Point update| [Point update |
20

Start data No.---—--100 [ 30 210
atterr\n ! /Pattern\ n =11\ 211
X axi / 700" ‘owell”  "00" Dyl "00" \Dwell
axis |_Tstpoint .| 2nd point | 3rd point )
5 | Moul  s8:2 [Fointupdate)
! H : Dwell g !
! /" N\owet/ '\ | foorOwenl
Y axis - } V:le I 1007 je :
|
: E E ! 1st point ! E
X axis starti_‘ 4 — 1 :
1 1 1 1 1 3
[] [] 1 []
X axis busy i P | L
! 121 |
[} ] 1
] [} ] 1
Y axis start : - L
| ./ I
! ! !
Y axis busy e I_

Y axis switches to 2nd point but
X axis has reached start point 3.
Y axis processing is stopped.

+1 Since the 2nd point of the X axis is specified to the both-axes
start, number 140 of Y-axis 2nd point data starts.

*2 Data number 58 is started by a Y-axis start command during
executing positioning of the X-axis 3rd point after completing
positioning for the both-axes start of the X and Y axes.

Fig. 3.37 Start Data Example 6
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3.6.1 (2) Speed change data area (X-axis: address 40; Y-axis: address 340)

To make a forced speed change using a sequence program during
positioning by the AD71, operation by the AD71S2 or A1SD71-S2 in the
speed control mode, JOG operation or zero return, write speed data
(within the range specified in Table 3.7) to this area. (Speed changes
using a positioning pattern are not included.)

V = speed
t = time
Speed data written to speed change data area
v l Speed data written to speed change data area

|

Automatic deceleration start point

l

Fig. 3.38 shows a speed change example.

POINTI

After the speed setting is changed, the speed increases or decreases
according to the registered acceleration/deceleration setting.

The speed cannot be changed under the following conditions:
» after an automatic deceleration start point;
« in the manual pulse mode; '

« after a stop command is written (to stop positioning), and the JOG
signal is turned off during JOG operation;

¢ during interpolation positioning.

3.6.1 (3) Present value change data area (X axis: addresses 41 and 42; Y axis: addresses 341
and 342)

To change the present value data stored in the AD71, write a new value
to this address.

POINTI

The present value cannot be changed while the AD71 is BUSY.
Data must be written to this present value change data area in units of
two words. If only one word is rewritten, an error will occur and the present

value will not change.
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3.6.1 (4) Status area (X axis: address 43; Y axis: address 343)
The information shown in Fig. 3.39 is set by the AD71 OS.

b15 b7 b0
| 1 Bit ON Bit OFF

L J L. Battery alarm
Set to 0.

L——— | Zero return request

— | During dwell time

During positioning BUSY All
b | (except zero return, JOG conditions

operation and inching except bit

operation) ON

conditions

——————— | Zero return complete

Near-zero point dog ON

Drive unit ready signal ON

STOP signal ON from
drive unit

Fig. 3.39 Status Area

POINT

Since the AD71 OS writes data to the status area, do not write to it using
a sequence program. Only read data from this area.

3.6.1 (56) JOG speed area (X axis: address 44; Y axis: address 344)

To execute JOG operation, write JOG speed data to this area. Writing
is possible at any time.

JOG speed data set at the start of JOG operation is valid.

3.6.1 (6) Error code area (X axis: address 45; Y axis: address 345)

When the AD71 OS detects an error and turns on the error detection
signal (XB), this area stores an error code.

POINTS

e Since the AD71 OS writes data to the error code area, do not write
to it using a sequence program. Only read data from this area.

+ The most recent error code is written to this area. When no error
code exists, or after the error code has been reset, "0" is set here.
(It takes about 20 to 30 ms to set the error code after the error
detection signal (XB) is turned on.)

» For details of error codes, refer to Chapter 8.
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3.6.1 (7) M code area (X axis: address 46; Y axis: address 346)

As shown in Fig. 3.40, the AD71 OS writes the M code specified in the
positioning data to this area. '

b15 b7 ' b0

L A J

I_. Lower 1 byte = M code

M code specified: 1 to 265
M code unspecified: 0

Set to 0.

Fig. 3.40 M Code Area

POINTS,

« Since the AD71 OS writes data to the M code area, do not write to it
using a sequence program. Only read data from this area.

» For details of M code data updating timing, refer to 3.5.1 (16).

3.6.1 (8) Manual pulse operation enable area (X axis: address 47; Y axis: address 347)
[AD71(S1/S7) and A1SD71-S7 only

The manual pulse operation enable/disable command is written to b0 as
shown in Fig. 3.41. Writing is possible at any time.

b15 b0

Manual pulse operation enabled = 1
Manual pulse operation disabled = 2

Either 1 or 0 can be written to the 15 bits from b1 to b15
(the OS will ignore them).

Fig. 3.41 Manual Pulse Operation Enable Area
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3.6.1 (9) In-execution data No. area (X axis: address 48; Y axis: address 348)

The AD71 OS writes the data number currently used for positioning to
this area.

The data number is retained in this area until the next positioning starts.
(Refer to Fig. 3.42.)

Pattern 11

Pattern 11
Pattern 00
Dwell

>

Start

D
D

BUSY

—

Positioning
complete

In-execution
data No.

Fig. 3.42 In-Execution Data No. Updating Timing

POINT

Since the AD71 OS writes the in-execution data number to this area,
do not write to it using a sequence program. Only read data from this
area.

3.6.1 (10) M code comment area (X axis: addresses 49 to 200; Y axis: addresses 349 to 500)

M code comments of up to 16 ASCII characters can be registered (with
an A6GPP or sequence program).

The M code numbers for which comments are assignable are 1 to 19 for
both X and Y axes.

Some methods of using the data are:
(1) Monitoring data at an A6GPP.

(2) Using a sequence program, reading data out of the area to
display it on another external device.



3. SPECIFICATIONS

3.6.1(11) 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

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

b15 b0

b1 to b15 may be 1 or 0

ggs":;?: gy 0s). 1 :Error reset request

(set by sequence program)
0 :Error reset processing complete
(set by OS)

Fig. 3.43 Error Reset Area Details

3.6.1(12) Emergency stop area (X axis: 202, Y axis: 502) [AD71S2 and A1SD71-S2 only]

Either emergency stop or normal stop can be selected in this area. Valid
during zero return, JOG, and positioning (refer to Section 3.5.1(17)).

b15 to b1b0
1: Emergency stop
N 0: Normal stop

The 15 bits of b1 to b15 can be set at
either 1 or 0.

Fig. 3.44 Emergency Stop Area Details

POINTS[

* When setting an emergency stop area to emergency stop (b0 = 1), it
stops every time an emergency stop signal is input.

» It can be decelerated and stopped by turning OFF the JOG signal
even if a stop signal was not input during the JOG operation. In this
case, if an emergency stop area is set, it decelerates and stops in
accordance with the emergency stop curve.

+ The master axis emergency stop area becomes valid during an
interpolation operation. The slave axis emergency stop area of a
slave axis will be ignored.
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3.6.1(13) Travel distance change areas (X axis: 203, 204, Y axis: 503 to 504) [AD71S2 and
A1SD71-S2 only]
Use this area to change the setting travel distance (positioning address)
during BUSY in the speed/positioning control switching mode (refer to
Section 3.5.4).

POINTSI

« Data must be written to the travel distance change area in units of
two words. (Refer to 6.3.10.)

« Travel distance change is valid only before control switching.
Travel distance change is ignored after control switching.

3.6.1(14) Restart areas (X axis: 205, Y axis: 505) [AD71S2 and A1SD71-S2 only]

Use this area to set restart when stopped halfway after a control change
in the speed/positioning control switching mode (refer to Section 3.5.4).

b15 b1b0

1: Restart setting

- (setting with a sequence program)
0: Restart processing completed

) (setting by the AD7182, A1SD71

-S2 08)

b1 to b15 can be set either 0 or 1.
(Set to 0 when set by the 0S.)

Fig. 3.45 Restart Area
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3.6.1 (15) Manual pulse output speed storage area (X axis: address 202; Y axis: address 502)
[AD71S7 and A1SD71-S7 only]

This area is used to set the output speed in manual pulse operation.

During manual pulse operation, positioning proceeds at the speed set in
this area.

(1) The output speed is changeable between 10 pulse/s and
20000 pulse/s (by 10 puise/s).

(2) Set the value to one tenth of the desired speed.

Example) To operate the manual pulse at 2000
pulse/s — Set “200".

(3) Output speed data cannot be written from any peripheral device.

(4) Output speed data can be written at any time with a user’s
~ sequence program.

However, the written data becomes valid only when the BUSY
signal is turned on.

Output speed setting example

1800pulse/ls |~ - " " - = = = = - - == o0 e - o e

...... Manual pulse
1000pulse/s operation

Manual pulse
operation

' —P t
(] )
L} L]
N ] t
[ ! f ' .
PC ready (Y1D) ' ' ' !
+ 1
I - Z 4
) 1
AD71S7 ready (X1) : . . '
BUSY signal I l | |
(X axis: X4; Y axis: X5) ' .
Manual puise operation enabled ox

X

{X axis: address 47;
Y axis: address 347)

Manual puise operation output
speed

100 X . : 180

Manual pulse input




3. SPECIFICATIONS

3.6.2 OS data area (Addresses 512 to 767)
Addresses 512 to 767 are used by OS. The user cannot write data in this area.

Data shown in Fig. 3.46 can be read and used with a sequence program.
(Section 6.3.2 gives details about the reading method.)

Address
512
7
_ayi When stopped, 0 is stored. The out-
600 X-axis output speed put speed is stored during BUSY.
] When 0 < output speed < 1,
601 Y-axis output speed —1(FFFFH) is stored.
602 Lower 16 bits
L X-axis present value ——
603 Higher 16 bit The currently executed positioning
‘gher s address is stored. The units used
] are those specified when the posi-
604 Lower 16 bits tioning address was set.
L Y-axis present value —
605 Higher 16 bits
606 X-axis torque limit value W The value is stored during the
torque limit in the zero return
. - mode.
607 | Y-axis torque limit value 250 is stored in other cases.
608 ) i
| X-axis setting rank
609 travel distance area The setting travel distance after
the control change is stored during
execution in the speed/positioning
610 Y-axis setting rank control switching mode. (AD71S2
611 [ travel distance area and A1SD71-52 only)
|REMARK|
The output speed of the X and Y
axes, and the torque limit value be-
come numerical values set as setting
data.

Fig. 3.46 OS Data Area

POINTI

0 is stored in the setting travel distance area when starting. The value
of an address written to a positioning address or a travel distance
change area after a switching signal input is set by the OS. The user
can confirm the setting travel distance by reading this area.
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3.6.3 Positioning data area (X axis :address 3872 to 5871, Y axis :address 5872 to 7871)

This area stores the positioning data explained in Section 3.5.3. The position-
ing data consists of positioning information, positioning speed, dwell time, and
positioning address as shown in Fig. 3.47. For the conversion of expressions
from a data number to a buffer memory address, refer to the next page.

As an example, for X axis data number = 2, data is stored in the following

areas:

Positioning information :Address = 3873
Positioning speed
Dwell time
Positioning address

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

5075 (upper 16 bits)

X-axis . Y-axis
address: address

3872 : 5872 Data No.=1
3873 5873 Data No.=2
3874 : 5874 Data No.=3
4271 . 6271 | Data No. = 400 d
4272 © 6272 Data No.=1
4273 . 6273 Data No.=2
4274 : 6274 Data No.=3

N ' ~

L M
4671_: 6671 | Data No. = 400 J
4672 : 6672 Data No.=1
4673 . 6673 Data No.=2
4674 . 6674 Data No.=3
: R : ¥

_5_0_7_1_1_?(2'7_1__ Data No. = 400 <
5072 : 7072

, Data No.=1
5073 '@ 7073
5074 . 7074

, Data No.=2
5075 * 7075
5076 . 7076

. Data No.=3
5077 @ 7077
5870 @ 7870

. Data No. = 400
5871 ;| 7871

Positioning information details

Positioning b5
information

b8 b7 b0

Positioning
speed

Dwell time

— Positioning pattern

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

~— Positioning method

0 :Absolute

1 :Incremental

alid only when incremental/abso-
lute combination is specified in pa-
rameter.

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

Unused :0 or 1

Positioning
address

M code (0 to 255)
Set M code = 0 when not used.

Fig. 3.47 Positioning Data Area
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Method of converting from a data number to the buffer memory address

When using a sequence program to set positioning data that corresponds to
data numbers, convert data numbers into a buffer memory address by the

following:

Conversion of data numbers to buffer memory addresses

X Axis

Y Axis

Positioning
information

A = 3872 + (data No. - 1)
or A= 3871 + (data No.)

A = 5872 + (data No. - 1)
or A = 5871 + (data No.)

Positioning
speed

A = 4272 + (data No. - 1)
or A =4271 + (data No.)

A = 6272 + (data No. - 1)
or A = 6271 + (data No.)

Dweli time

A = 4672 + (data No. - 1)
or A= 4671 + (data No.)

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

Positioning
address

Lower 16 bits
Az = 5072 + (data No. - 1) x 2
or A2 = 5070 + (data No.) x 2

Lower 16 bits
A2 = 7072 + (data No. - 1) x 2
or A2 = 7070 + (data No.) x 2

Upper 16 bits
Ar=A2+1

Upper 16 bits
Ar=Az2+1

A conversion table is given in APPENDIX 5.
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3.6.4 Parameter area (X axis: addresses 7872 to 7887; Y axis: addresses 7892 to 7907)

This area is used to store the parameters described in 3.5.1.
Part of the data varies depending on the positioning module.

X-axis ! Y-axis AD71(S1/87) AD71S2
address, address A1SD71-87 A1SD71-S2
1
7872 | 7892 Parameter data
]
7873 | 7893 Travel distance per pulse
7874 | 7894 Speed limit value
7875 1 7895 | JOG speed limit value
7876 E 7896 | Acceleration/Deceleration time
7877 : 7897 Backlash compensation amount Same as left
t
7878 |, 7898 Upper stroke limit
7879 ! 7899
7880 E 7900 Lower stroke limit
7881 1 7901
7882 . 7902 Error compensation
1
7883 , 7903
7884 ! 7904 Although this area is not
' . Even if no manual available for the AD71S2
Travel dist ;
7885 ' 7905 “manual puiss pulse is to be used, T"’,‘T’l:'n‘:,':,‘:':,‘,’:e"e' or A1SD71-S2, seta
! set a value within the | value within the setting
7886 ' 7906 Positioning complete signal setting range. range. (If a value out of
' output time (If a value out of the Same as left the setting range is set,
7887 + 7907 Positioning complete signal setting range is set, an error will occur.)
! oulput time an error will ocour.)
7888 « 7908 Deceleration time for Read or write data from
' ! emergency stop /to these areas using a
7889 , | Unused area Positioning mode sequence program
' , , (unusabie) (reading/writing is not
! oo Unused area possible using the
7891 : 7911 (unUSable area) AD71P or AD71TU.)
*1: Details of parameter data (Note) Only address 7889 is allocated as the area
: for the "positioning mode". Address 7909 is
unused.
L
. [
Either 1 or 0 can L‘j_. Unit setting
be set. 00:mm
(The OS will ig- 01:inch
nore the setting.) 10:degree
11:pulse
Rotating direction setting
[ 0:The present value increases with forward pulse output.
1:The present value increases with reverse pulse output.

~—————— Paositioning method
00: Absolute
[ 01: Incremental
10: Incremental/Absolute combination

M code used/unused
[ 0: M code unused
1: M code used

M code ON/OFF

- 0: WITH mode
Timing | 1% AFTER mode

—— . Pulse output mode
0: PLS + SIGN (type B)
[ 1: Forward or reverse pulse (type A)

Fig. 3.48 Parameter Area
3-68
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3.6.5 Zero return data area (X axis :address 7912 to 7918, Y axis :address 7922 to 7928)

Stores Zero return data described in Section 3.5.2.

See Fig. 3.49.
X-axis I Y-axis
address , address
7912 | 7922
) Zero address
7913 ' 7923
7914 E 7924 Zero return speed
7915 . 7925 |Zero return creep speed
7916 | 7926 | Zero return dwell time
7917 | 7927 Torque limit b15 b4 . bO
7918 | 7928 | Zero return information
' I
7919 ' 7929 L
: v Unused area Return method with mechanical stop
\ | \ (should not be used) 0 :Mechanical stop (1)
7921 ! 7931 1 :Mechanical stop (2)
—— Zero return direction
0 :Forward direction
(address increase)
1 :Reverse direction
(address decrease)
Zero return method
0 :PG zero-point signal
1 :Mechanical stop

Fig. 3.49 Zero Return Data Area
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3.7 1/0 Signals From/To PC CPU

The AD71 uses 16 input and 16 output points for data communication with
the PC CPU. This section describes 1/0O signal allocations and functions.
The device numbers shown in Table 3.9 I/O Signal List are those when the
AD71 is loaded in the following slot of the main base unit:

(1) AD71(S1/82/S7)
¢ In slot 0 of the main base unit.
(2) A1SD71-82(87)

¢ In slot 0 or 1 of the main base unit with the first 16 points set to "vacant
slot, 0 points" in 1/0 allocation using the GPP function.

An X device indicates an input signal from the AD71 to the PC CPU, anda Y
device indicates an output signal from the PC CPU to the AD71.

Table 3.9 I/O Signal List

[ Signal Direction: AD71 - PC CPU Signal Direction: PC CPU —» AD71
[pevice No. Signal Device No., Signal
Watchdog timer error .
X0 |(detected by AD71) Y10 Xaxis o
X1 AD71 ready Y11 Y axis Positioning start
X2 X axis Positioning complete Y12 Interpoiation
X3 Y axis 9 P Y13 X axis
- - Zero return start
X4 X axis Yi4 Y axis
—i BUSY -
X5 Y axis Y15 X axis
- - Stop
X6 X axis Yi6 Y axis
— Zero return request -
X7 Y axis Y17 X axis forward JOG start
X8 X axis Y18 X axis reverse JOG start
—-{ Start complete -
X9 Y axis Y19 Y axis forward JOG start
XA Battery error Y1A Y axis reverse JOG start
XB Error detection YiB X axis
- - M code OFF
XC X axis YiC Y axis
—1 Zero return complete
XD Y axis Y1D PC ready
XE X 3X.i5 M code ON Y1E | Used by system, not available to the
XF Y axis Y1F user.

IMPORTANT

Y1E, Y1F and the Y devices having the same numbers as the X devices
(YO to YF) are used by the system, and are therefore not available for
use by the user.

if any of the above devices is used (ON/OFF) with a sequence program,
normal functioning of the AD71 cannot be ensured. (YD to YF only need
to be controlled using the sequence program when the AD71 is loaded
in a remote 1/O station. For details, refer to 6.4.)
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Detailed explanation of I/O signals :

(1)

(2)

(3)

(4)

This section explains ON/OFF timing of 1/0 signalis and I/0 signal condi-
tions. The numbers in ( ) shows the device number that corresponds to
Table 3.9.

Fig 3.50 gives details about ON/OFF timing of I/O signals.

Watchdog timer error signal (X0)

Switches ON when a WDT error occurs by using the A1SD71 self-diag-
nostic function.

AD71 ready signal (X1)

Switches ON according to the ON/OFF state of the PC ready signal
(Y1D). However, following time (t), the AD71 ready signal (X1) must be
turned ON after checking parameter and zero return data when the PC
ready signal (Y1D) goes ON.

Use this signal for the interlock in the sequence program.

PC ready signal (Y1D)

h
N

A1SD71 ready signal (X1)

I

t= 1.5 sec

Positioning complete (X2, X3)

Switches on for a period set in the parameters after each position is
reached. (Ignored if the positioning complete signal output time = 0.)
Switched off at positioning start, Zero return start, inching start, jog stan,
and power on.

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

Positioning complete signals do not go on in the speed control mode.

BUSY (X4, X5)

Switches on at positioning start, Zero return start, inching start, and jog
start. Switches off after pulse output and dwell time have elapsed.
(Refer to Fig. 3.50.) (Remains on during positioning.)

Switches on while the test function is being used on the peripheral
device.
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(5)

(6)

(7)

(8)

(9)

(10)

Zero return request signals (X6, X7)

Switches ON when either of the following conditions occurs, and OFF
when zero return is complete.

[ When the power supply is turned ON to the AD71 module

When the drive unit READY signal (READY) goes OFF during BUSY
After the PC ready signal (Y1D) goes ON, it takes about 1.5 seconds
When a parameter and a zero return data are written from the peripheral
device

When zero return starts

When the following are selected in test mode of a peripheral device:

1) Zero return
2) Positioning
3) JOG operation
4) Manual pulser

Positioning commenced signals (X8, X9)

When the AD71 starts positioning processing by positioning (zero return
and the JOG operation are contained) and the start signal turns ON,
these signals go ON. Then, these signals go OFF when the start signal
turns OFF.

Positioning start signal (Y10)j /b——-
Positioning commenced signal (X8) ML—
Not turned ON in the test mode by a peripheral device or AD71TU.

Battery error (XA)
Switches on when battery voltage drops.

Error detection (XB)

Switched on by any of the errors in Chapter 8. Switched off when the
error is reset. For resetting, refer to Section 3.6.1 (11).

Zero return complete (XC, XD)

Switches on to indicate the completion of zero return. Switched off by
starting JOG operation, positioning, or manual pulse generator mode
operation.

M code ON signals (XE, XF)

These are turned ON when starting in the WITH mode.

When positioning is completed, they are turned ON in the AFTER mode.
When an M code OFF signal goes ON, the M code ON signal goes OFF.
If the M code is not designated (when M code is set to 0), the M code ON
signal remains OFF .

This signal remains OFF in the test mode when using a peripheral device.

M code consists of the code numbers (1 to 255) allocated by a user to execute auxiliary functions
(for example, clamp, drill rotation, stop, and tool exchange command) after positioning control
using an AD71. '

The PC CPU can execute specified auxiliary tasks by creating programs to go ON and OFF a
relay ladder by using this M code.
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MELSEC-A

(11) Positioning start (Y10, Y11, Y12)

Become valid at the leading edge of this signal.
(12) Zero return start (Y13, Y14)

Become valid at the leading edge of this signal.
(13) Stop (Y15, Y16)

One of these signals being ON stops zero return and positioning and JOG
operations and manual pulse generator operation.

(If these signals are turned ON during BUSY, the M code ON signal goes
OFF.)

After an operation stops, operations can be restarted by a positioning
start signal. (Section 6.3.11 gives details about concrete examples.)

(14) JOG operation (Y17 to Y1A)

When these signals go ON, a JOG operation is executed. Operations are
decelerated and stopped automatically by turning OFF this signal.

(15) M code OFF (Y1B, Y1C)
The leading edge of these signals makes the M code ON signal go OFF.
(16) PC ready signal (Y1D)

Sends the correct PC CPU operation to the AD71.
At the start of positioning, zero return jog operations (other than those
carried out in a peripheral device or AD71TU) this signal must be ON.
However, if one axis is in BUSY in the test mode when using a peripheral
device, the leading edge of the PC ready signal is ignored.
Then, when both axes are not in BUSY, execution takes place.

1} Parameter checking and initialization

2) Zero return data check

3) Zero return request ON, AD71 ready signal ON

The following time (t) the signal of 3) after a PC ready signal goes ON
must go ON to process 1) and 2).

PC ready signal (Y1D) 1

AD7182 ready signal (X1)
Zero return request signals (X6 and X7)

t= 1.5 sec

If the PC ready signal goes OFF when AD71 is BUSY, positioning is
stopped. Then, the M code ON signal goes OFF, and the M code is
cleared. However, even if the PC ready signal goes OFF in BUSY when
using a peripheral device in the test mode, positioning does not stop.
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[Jog operation]
Jog speed

Speed graph

[

e L r LT TErSys Ryl Sy

T

PC ready (Y1 D):Z

AD71 ready (X1)—
Zero return complete (XC)==7"~,
Positioning complete (X2)---{-

Stop (Y1 5)—--|

t--F----4--4----}--4-------2

Forward jog (Y17)
Reverse jog (Y18)

E T ESY Y Ty Syup Eypupi] DIpigs My

)

Positioning commenced (XB)_—_E I
BUSY (X4) I
[Positioning operation]
Positioning control mode
Pattern 01 Pattern 11
: \ Pattern 11
/_—\ ; Patgartqeu 00
: Dwell ! )
Speed graph " Dwal

PC ready (Y1D)

AD71 ready (X1)
Zero return complete (XC)-----

Positioning complete (X2)----

1
[}
[}
1
[}
]
1
1
L
1
1
1
1
1

]

1
1 1
1 ] 1
1 1 i
[} [} 1
1 ] ]
1 1 L]
] 1 1
1 ] 1
N i "
] ] 1
[} ] [}
i 1 "
1 L} [}
] ] 1
] ] [}
] ] '

U LI
fed le—{ (Note) >l

Set by parameter

Stop (Y15)—7

Positioning commenced (X5)

BUSY (X4) L
Start positioning (Y10) \
M code X N QIR

M code ON (XE) ] E: i I

M code OFF (Y1B)

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

+ : When a signal with a * symbol is ON before the positioning start signal goes ON, the signal with
the + symbol goes OFF when the positioning start signal goes ON.
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[Positioning operation]
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Speed/positioning control switching mode with an AD71S52 or A1 SD71-S2

Speed data is written to a

/ / M
Speed graph Dwell

% speed change data area.

Dweli !

PC ready signal (Y1D) j
AD71S2 ready (X1)

Zero return complete (XC) -

Positioning complete (X2) ----

]
1
]
[}
1
1
t
[}
)
[}
1
1
1
1
f
T
1
1
[]
]

TR N RN PURIPE [

Stop (Y15) ——I

Set by parameter
]

1
L
—

signal

External [ Control switching signal

Positioning commenced (X5)

Enable signal _—!.__!___]—_——l____
1
— / —

BUSY (X4)

Positioning start (Y10) \

M code X \ Xo

M code ON (XE) )| E; é
M code OFF (Y1B)

Note : When a positioning operation is shorter than the output time of a parameter's positioning complete

signal, the positioning complete signal is sometimes output continuously.

[Zero return]

Zero return speed

Speed graph

i

PC ready signal (Y1D) :Z
A1SD71 ready (X1)

Zero return complete (XC)

Positioning complete (X2) ===~ ~

Stop (Y15) —

Positioning commenced (X8)

BUSY (X4) Y\ Jj E—
Zero return request (X6) N
Zero return start (Y13) )

Note : When a signal with a * symbol is ON before the positioning start signal goes ON, the signal with the *

symbol goes OFF when the positioning start signal goes ON.

3-75
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[Manual pulse generator operation]
Manual pulse generator

/ operation speed

PC ready (Y2D)

h—
<

AD71 ready (X1)

Stop (Y25)

BUSY(X14) ———— '

Manualpulse __ = |,
generator input

Fig. 3.50 1/O Signal ON/OFF Timing
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3.8 /0O Interface with External Equipment

This section describes the I/O. interface between the AD71 and external

equipment.

3.8.1 AD71 electrical specifications

Table 3.10 shows the electrical specifications of AD71 I/O signals.
Table 3.10 AD71 Electrical Specifiéations

(5 VDC)

Enable signal
[AD71S2 and A1SD71-S2 only]

1’0 Signal Description
5 to 24 VDC (Prepare a 4.75 to 26.4 V stabilized power supply.)
Supply power 50mA (maximum)
Drive unitready  (READY) High " :(Supplsé gowzr volltag;a - 1 V) or more
. SFAD nput current :0.3 mA or less
Stop SIg.nal . (STOP) Low :(Supply power voltage - 3 V) or less
Near-point signal  (DOG) (Input current :2.5 mA or more)
Input signal voltage level
HIGH level: voltage - 4.5 V or higher; current - 3 mA or higher
LOW level: voltage - 1.0 V or less; current 0 mA
Pulse width
2 ms or longer
o
. (Duty ratio: 50 %)
Phase difference
Manual pulse generator phase A Phase A I————r |—(The positioning address
|nput (PULSER A) _ {p t value) increases
| | | h h A lead:
(510 24 | Manual pulse generator phase B Phase B l—;vh::epB-a;se )
VDC) (PULSER B) ], 0.5 msec or longer
[AD71(S1/87) and A1SD71-S7 only] Timing Input pulse rise/fall time: 500 ps or less
The positioning address set by the manual pulse generator varies
as shown below:
(When address increases) (When address decreases)
Phase A Phase A
Phase 8 Phase B
Positioning Positioning
address address
+1 +2 . -1 2 ..
High :(Supply power voltage - 1V) or more '
(input current :0.3mA or less)
: Low :(Supply power voitage - 3V) or less
Zero phase signal (PGO) (Input current :2.5mA or more)
Pulse width :50 us or more
Pulse rise time :3 ps or less
Pulse fall time :3 ps or less
[S:g;):ysgo;:\edr A1SD71-52 only] 5 VDC (Prepare 4.75 to 5.25 V stabilized power supply.) -
Input HIGH level :Voltage 4.5V or more
Control switching signal Current 3 mA or more

LOW level :Voitage 1.0 Vorless
Current 0 mA
Puise width :1 ms or more
Response time from OFF to ON :1 ms
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[e] Signal Description
i Output form :Open collector
Start signal (START) Load voltage :4.75 to 26.4 VDC
Error detector clear (CLEAR) Load current :10 mA (maximum)
Direction sign (SIGN)* Max. drop voltage when ON :0.6 V or less

Leakage current when OFF :0.1 mA or less

Output form :Open collector, output duty ratio 50 % +10 %

Output ¢
" | Forward ecd puise PULSE) ihen AISDT1S2(S7) Is used: ~
Reverse feed pulse (PULSE R) Pulse fall time  :0.5 ps or |ess}R°'e' to Table 3.11.
[AD71 (S2/87) and A1SD71-S2(S7) Load voltage :4.75 to 26.4 VDC .
only] Load current gg mA_(maximum) . -.-5-0mA (maximum) when A1SD71-
(S7) is used Use within the range 2mA to 15mA.
If it is less than 2 mA, add a dummy resistor.
*: AD7181(S7) and A1SD71-S7 only
Table 3.11 Pulse Rise/Fall Times of A1SD71-S2(S7)
Unit tf, tr : us Duty : %
Load Voitage (V) 26.4
Cable Length (m) 1 2 3
Load( :X)rrent Pul(akeP glée)ed tf (::;:;ny tr (01:;2;" Duty t (l..:;:;ng tr gdr;i:;ng Duty tf (::;:)ing tr (;I;I r;iel;ng Duty
200 1.7 32 1.8 30 1.8 28
2 100 <01 3.0 40 <01 3.4 36 <01 36 a2
10 3.2 49 6.0 a8 2.0 48
200 0.7 42 1.0 40 1.6 38
10 100 <01 0.7 a5 <01 11 45 <01 16 a4
10 0.7 50 14 50 1.6 50
200 0.4 46 0.5 46 0.5 45
50 100 <01 0.4 48 <01 05 a8 <01 0.5 48
10 0.4 50 0.5 50 0.5 50
Unittf,tr :us Duty : %
Load Voltage (V) 4.75
Cable Length (m) 1 2 3
LOId( :X)rrem Pu;;; Sg)eed tf (::;:)ing tr (:;;';E;ng Duty tf (::;:)Ing tr (;l:;i:;ng Duty tf (Ie.:;:)ing tr (;I’ J;Ielgng Duty
200 0.6 a6 1.0 44 1.3 42
2 100 <01 05 ® <01 1.0 a7 <01 13 46
10 0.6 50 1.0 50 1.5 50
200 03 | 50 0.4 50 0.4 50
10 100 <01 03 50 <01 ' o4 50 <01 0.4 50
10 0.3 50 0.4 50 0.4 50
200 03 52 0.3 s2 0.3 52
50 100 01 0.3 52 01 03 52 0.1 0.3 52
10 0.3 50 0.3 50 0.3 50

Pulse leading/trailing edge
ON

OFF ,
tr tf
l————
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3.8.2 Input/output interface specifications of the AD71 and an external device
The input/output interface specifications of the AD71 and an external device
are given in the following table.
(1) AD71(S7), A1SD71-87 l/O Interfaces
Pin Number
1/0 Internal Circuit - - Signal Description
X axis | Y axis
5A 7A | Common 5 to 24 VDC (external supply)
(1) LOW indicates the servo drive unit is serviceable
and the feed pulse is acceptable.
. . (2) The AD71 checks the drive unit ready signal pri
1 Drive unit to start. If :ot ready,ethe AD71 orut:uts a zeropr o
‘ ready return request.
H j \/ (3) Arrange for drive unit errors, e.g. a control power
error, to set this signal HIGH.
5B 7B (READY) {4) Switching the signal to HIGH during positioning
R : stops the operation. Resetting the signal will not
restart the operation.
(1) LOW to stop positioning. Signal duration 20 msec
[ Stop signal or more. . o
(2) AD71 stops positioning by using this signal and
—_————r switches the start signal OFF (HIGH). Whe
' (STOP) switchinsg Ir:m HIGnlilg;‘oa L OW, positioning isnnot
6A 8A started.
(1) Used to detect near-point during ‘zero return.
Zero-point Switched to LOW by using the near-point
. signal actuator. The grid point is resolver phase angle 0.
(2) When zero return by using the zero-phase signal,
' (W) the zero point is away from the dog and becomes
the first grid point after detecting the near-point
Input 6B 8B dog.
1A 3A | Manual pulse
generator
>| f phase A Signal shown in Table 3.10.
18 | 3B | (PULSERA)
2A | 4A | Manual pulse
generator .
hase B Signal shown in Table 3.10.
¥ P
: 28 | 4B |(PULSER B)
9A 10A .
. Zero-phase (1) Used as the zero signal at zero return. The zero-
: signal phase grid signal of the pulse encoder is normally
@ ‘ used. LOW at zero.
— (2) Used when the zero return method uses stopper
0B 108 (PGO) stop and zero return complete is externally input.
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Pin Number
I10 Internal Circuit — - Sighal Description
X axis | Y axis

11A | 13A "
(1) LOW while positioning.
Start (2) ON (LOW) during feed pulse output and
dwell. Used as a brake release signal for
(START). servos with mechanical brakes. Feed puise
is output after this signal goes ON.
118 13B
Given before and after zero return. Resets
deviations in the servo error counter.
12A 14A
Error counter clear
. 20 me (1st time) 20 ma(2nd time)
(CLEAR) CLEAR— | LI
1 2 B 1 4 B Before faed pulse output Afor feed pulse ouput
§ to 24 VDC (external supply)
+ 17A | 20A [(+) 24 V power 178 and 208 for 5 to 15 VDC.
17A and 20A for 24 VDC.
Ouput, | & /1T T~~~ =-—-- — |_POINT |
Supplied from either one.
178 20B |(+) 5to 15 V power Improper wiring may fail the module.
Atype B type Forward and reverse feed pulses The opera-
tion direction follows the direction sign
15A 18A (SIGN).
g | PUOLSE Ny N~
Inter- t | SIGN —
Forward | Feed pulse SIGN I
nal feed pulse y
circuit :
¢ 158 188 PULSE F PULSE
256 ms
T + direction travel - direction travel
16A 19A PULSE F —qnnn—————
Reverse Direction :
feed puilse sign y
PULSE R SIGN o
16B | 19B PULSE R ——————onnnnr—

Select the A or B type by parameter setting. (For details, refer to Section 3.5.1 J)
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AD71S1 I/O Interfaces
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Pin Number

1/0 Internal Circuit - - Signal Description
X axis|Y axis
5A 7A Common 5 to 24 VDC (external supply)

(1) LOW indicates the servo drive unit is serviceable

and the feed pulse is acceptable.

s . . (2) The A1SD71 checks the drive unit ready signal
Drive unit prior to start. If not ready, the A1SD71 outputs a
A ready zero return request.
>|f V) (3) Arrange for drive unit errors, e.g. a control power
error, to set this signal HIGH.

'y 5B 7B (HEADY) (4) Switching the signal to HIGH during positioning
stops the operation. Resetting the signal will not
restart the operation.

(1) LOW to stop positioning. Signal duration 20 msec
! Stop signal or mare. . o
(2) A1SD71 stops positioning by using this signal
—_— and switches the start signal OFF (HIGH). When
>| ,{ Y (STOP) switching from HIGH to LOW, positioning is not
6A 8A started.
(1) Used to detect near-point during zero return.
Zero-point Switched to LOW by psipg the near-point
signal actuator. The grid point is resolver phase angle 0.
(2) When zero return by using the zero-phase signal,
. the zero point is away from the dog and becomes
| >‘1 \/ (DOG) the first grid point after detecting the near-point
nput 6B 8B dog.
1A 3A | Manual pulse
‘ generator
phase A Signal shown in Table 3.10.
MY 18 | sp |(PULSERA)
2A 4A | Manual pulse
generator
hase B Signal shown in Table 3.10.
P g
>|r{ 28 | 4B |(PULSERB)
9A | 10A ,
ero-phase sed as the zero signal at zero return. The zero-
yd ph (1) Used as th | at t Th
signal phase grid signal of the pulse encoder is normally
used. LOW at zero.
é — (2) Used when the zero return method uses stopper
oB 10B (PGO) stop and zero return complete is externally input.
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Pin Number

/0 Internal Circuit Signal Description
X axis | Y axis 9 P
11A 13A | Power (+) § to 24 VDC (external supply)
(1) LOW while positioning.
Start (2) ON (LOW) during feed pulse output and
N dwell. Used as a brake release signal for
(START) servos with mechanical brakes. Feed pulse
is output after this signal ON.
: 1B 138 is output after this signal goes
Given before and after zero return. Resets
deviations in the servo error counter.
Error counter clear
§ . 20 me (18t ime) 20 ms (2nd time)
_ (CLEAR) CLEAR— L]
Output & 12A 14A Bebre feed pulse output Ator fosd pulse ouput
Pulse train commands lagging slightly behind
direction sign SIGN.
15A 17A
Feed pulse output
PULSE
15B 178
puLse — LU [
siGgN —! L
25 ms »
16A 18A + direction travel - direction travel
Feed pulse sign
SIGN
168 188
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(3) AD71S82, A1SD71-S2 I/O Interfaces

) Pin Number
110 Internal Circuit X axis Y axi Signal Description
axis axis
5A 7A | Common 5 to 24 VDC (external supply)
(1) LOW indicates the servo drive unit is serviceable
and the feed pulse is acceptable.
L . . (2) The A1SD71 checks the drive unit ready signal
Drive unit prior to start. If not ready, the A1SD71 outputs a
ready zero return request.
\ (3) Arrange for drive unit errors, e.g. a control power
REANY' error, to set this signal HIGH.

r 'y 5B 7B (READY) (4) Switching the signal to HIGH during positioning
stops the operation. Resetting the signal will not
restart the operation.

(1) LOW to stop positioning. Signal duration 20 msec
{ Stop signal or more.
P slg (2) A1S8D71 stops positioning by using this signal
—_— and switches the start signal OFF (HIGH). When
Hi Y (STOP) switching from HIGH to LOW, positioning is not
6A 8A started.
(1) Used to detect near-point during zero return.
Zero-point Switched to LOW by using the near-point
signal actuator. The grid point is resolver phase angle 0.
(2) When zero return by using the zero-phase signal,
g (m) the zero point is away from the dog and becomes
the first grid point after detecting the near-point
Input >V 6B 8B dog. gnep 9 P
1A 3A
. (1) Used to select control switching signal
Enable signal enable/disable.
>|i Z_ (2) LOW enables the control switching signal.
1B 3B
2A 4A
Co_ntrql (1) Used as the control switching command in the
SWIlChIng speed/positioning control switching mode.
>i1 SZ signal (2) LOW selects positioning control.
2B 4B
9A | 10A ,
Zero-phase (1) Used as the zero signal at zero return. .The 2ero-
signal phase grid signal of the pulse encoder is normally
used. LOW at zero.
_@ i — (2) WUsed when the zero return method uses stopper
9B 10B (PGO) stop and zero return complete is externally input.




3. SPECIFICATIONS

MELSEC-A

Pin Number

/0 Internal Circuit Xaxis|Y axis Signal Description
- 1A 13A M . -
LOW while positioning.
Start (2) ON (LOW) during feed pulse output and
dwell. Used as a brake release signal for
(START) servos with mechanical brakes. Feed pulse
118 13B is output after this signal goes ON.
Given before and after 2ero return. Resets
deviations in the servo error counter.
12A 14A
Error counter clear
20 ma (18t time) 20 ma(2nd time)
(CLEAR) CLEAR— L]
1 2 B 1 4 B Before feed pulse output Aher foed pulse oulput
5 to 24 VDC (external supply)
17A | 20A | (+) 24 V power 178 and 208 for 5to 15 VDC.
17A and 20A for 24 VDC.
Output, | x| ——— - ™| POINT |
Supplied from either one.
178 208 | (+) S 10 15V power Improper wiring may fail the module.
A type B type Forward and reverse feed pulses The opera-
- tion direction follows the direction sign (SIGN).
: 15A 18A PULSE —,
s| PUSE nnnny -
Inter- Forward | Feed puise | t ] SIGN — [
nal teed pulse ly'
circuit BULSE F
158 18B PULSE F PULSE e
25ms
J + direction travel - direction travel
_I X
16A | 19A PULSE F —nqni————
: A
Reverse Direction
Inter- t
nal feed pulse sign M
circuit PULSE R SIGN 4
16B | 19B PULSE R ——————nnnnnr—

3.9 Battery Specifications

Table 3.12 gives the specifications of a battery used for an AD71.

Table 3.12 Battery Specifications

Type

ltems A6BAT
Type Thionyl chloride lithium battery

Nominal voltage 3.6 VDC

Guarantee period 5 years

Total power failure time

300 days (7200 hours)

Application

Back-up for setting data

Size (mm)

¢ 16 (dia) x 30
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4. HANDLING

This section explains the handling (installation preparations) and nomencla-
ture of the AD71.

41 Handling Instructions

(1)
(2)

(3)

(5)

Since the body case is made of plastic, protect the A1SD71 from dropping
and sudden impacts.

Take care not to allow conductive debris, such as wire scraps generated
during wiring or chips produced by drilling, to drop into the module. If
debris does get into the module, remove it.

Turn the PC CPU power supply OFF before installing or removing the unit
to or from the base.
Refer to 5.3 for details on mounting and removing the positioning module.

Turn the PC CPU and drive module power supply OFF before connecting
or disconnecting the drive unit connector.

After confirming the correct insertion direction, insert the connector
directly from the front. Then, tighten the two fixing screws.

‘When the drive unit is not connected, keep the connector area cover

closed.

When the AD71 is not BUSY, connect a peripheral device the AD71.
After confirming the correct insertion direction, insert the connector
directly from the front. Then, tighten the two fixing screws.

When a peripheral device is not connected, keep the connector area
cover closed.
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4.2 Nomenclature
This section provides the part names of the AD71.
e
E5—
5) -@;———— 2) d [ o - -
l] 1 —7 B O—2
——3) (=)
= o—-illill B
A3l 5)
1 —
1R | i)
il 1 N——— s
Side view A1SD71-S2 Front view
A1SD71-S7
Rear view Front view
AD71(S1)
AD71S2
AD71S7
Number Name Explanation
Indicates operating states and error occurrences.
LED ' Contents
READY Lights when the AD71 ready signal (X1) goes ON.
SERVO| X Lights when the READY signal from the servo unit for the X or Y
-ERR | Y axis goes OFF.
1) LED indicator X BUSY Lights when the X-axis BUSY signal (X4) goes ON.
Y BUSY Lights when the Y-axis BUSY signal (X5) goes ON.
X ZERO Lights when the X-axis zero return request signal (X6) goes ON.
Y ZERO Lights when the Y-axis zero return request signal (X7) goes ON.
HOLD Lights when there is an AD71 hardware fault. .
BAT ERR Lights when the battery error signal (XA) or WDT error signal (X0)
wWODT goes ON.
M.PRO- ...... Sets memory protect for the setting data and positioning data areas.
2) Kevswitches OFF ......... Cancels memory protect for the setting data and positioning data areas.
y LOCK. ....... Prohibits a pulse chain output from the AD71.
(Refer to Section 7 about how of use.)
3) RS-422 connector xls;c: _:_:Lr connections with a peripheral device such as an A6GPP, A6PHP and
4) 40 pin connector Used for connections with a drive unit.
5) Battery (A6BAT) For backup of positioning data
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43 Battery Connection

The battery backs up the IC-RAM during power failures. The leads are
disconnected before shipment to prevent battery drainage.

Always connect the battery leads before using the AD71.

(Refer to Section 9 for details of the timing of battery replacement.)

Connector ~

Lead line
[ Red line: + side

Lead holder ____
Blue line: - side]

C

Lead line

A6BAT Red line: + side
Blue line: - side
Connector AGBAT
N
AD71(S1/82/S7) A18SD71-82(S7)

IMPORTANTI

The components on the printed circuit board may be damaged by static
electricity. When handling the printed circuit board:

1) Ground all tools, the work bench, etc.
2) Do not touch conductive areas or electrical components.
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5. LOADING AND INSTALLATION

This section explains the methods for loading and installation and the precau-
tions to take to increase system reliability and to use the functions most
efficiently.

5.1 Installation Environment

The following installation environments are unsuitable for this equipment.

(1)
(2)
(3)
(4)
(5)

(6)
(7)
(8)

Ambient temperature outside the range 0 to 55 °C.

Ambient humidity outside the range 10 to 90 %RH.

Excessive condensation (e.g. due to sudden temperature changes)
Corrosive and/or combustible gasses.

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

Direct exposure to sunlight
In the vicinity of strong power and magnetic fields.
Excessive vibration and shock transmitted directly to the main unit.

5.2 Unit Wiring Precautions

When the AD71 is connected to the base (main base unit and extension base),
heed the following: ’

(1)
(2)

Do not connect it to the extension base without a power supply module
(A5[ |B/A1S5][ ]|B extension base).

If the board temperature exceeds 55 °C, consider forcible ventilation of
the PC CPU board.
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5.3 Mounting and Removing the Module

This section describes how to mount and remove the AD71.
5.3.1 Mounting and removing the AD71(S1/52/S7)

The procedures for mounting and removing an AD71(S1/S2/S7) type posi-
tioning module are shown below.

(1) Module mounting
Follow the steps indicated below to mount the module:

Insert the two module fix-

ing lugs into module fixing Module fixing hole A
hole B in the base unit.

l Base unit Module

connec-
Mount the module on the d
base unit by pushing the /
top forward.

12
Make sure that the catch " "

of the module is firmly en-
gaged in module fixing

hole A in the base unit. £
l o<
c
[ Complete ] 2 Module fixing lugs

(2)

POINTSl

(1) Secure the module with the module fixing lugs
inserted in module fixing hole B. Do not mount Base unit sm—"")
the module by force while they are not inserted
since the module connector pins may be bent, | _Module
or the module itself may be damaged.

(2) To use the module in a location where it may
be exposed to vibration or shock, screw the
module to the base unit. Prepare M4 x 0.7 x
12 screws. Refer to the figure to the right for

the method. _,,m%____

Module mounting screw
(M4 x0.7 x 12)
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(2) Removing the module
Follow the steps below to remove the module:
While holding the module,
push the catch at the top .
until it stops. Base unit l
l Module fixing hole A Z
While holding the catch at < ~

this position, pull the top
of the module toward you.
Module

] connector

Lift the module upward to
disengage the module fix-
ing lugs from module fix-
ing hole B.

I

[ Complete ]

[POINT|

When removing the module, first disengage the catch
from module fixing hole A, then the module fixing lugs
from module fixing hole B. Do not remove the module
by force. This could damage the catch or module
fixing lugs.

s

s

Module fixing

hole B @

[
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5.3.2 Mounting and removing the A1SD71-S2(S7)

The procedures for mounting and removing an A1SD71-S2(S7) type posi-
tioning module are shown below.

(1) Mounting the module
Foliow the steps indicated below to mount the module:

Module connector
Insert the module fixing
lugs into the module fixing
hole in the base unit.

1

Mount the module on the
base unit by pushing the
top forward.

l

Make sure that the mod-
ule is mounted properly
on the base unit, then fas-
ten it with the module
mounting screws.

l

[ Complete ]

Module mounting screw

Base unit

Module mounting screw

Base unit L —

POINTS Module
/

(1) Fasten the module with the module mounting
screws after making sure that the module fixing
lugs are engaged in the module fixing hole. Do
not mount the module by force while they are
not inserted since the module connector pins
may be bent, or the module itself may be dam-
aged.

(2) Turn off the power before mounting or remov-
ing the module.
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{(2) Removing the module

Follow the steps below to remove the module:

Unscrew the module
mounting screws, and pull
the top of the module to-
ward you.

Lift the module upward to
disengage the module fix-
ing lugs from the module
fixing hole.

1

L Complete 1

Module
connector

POINTSl

(1) When removing the module, first unscrew the
module mounting screws, then disengage the

Do not remove the module by force: this could
damage the module fixing lugs.

(2) Turn off the power before mounting or remov-
ing the module.

module fixing lugs from the module fixing hole.

MELSEC-A

Module
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5.4 Wiring

The following describes (a) precautions when doing wiring between the AD71
and external devices, and (b} how to use the external wiring connector.

5.4.1 Wiring precautions

Precautions when doing wiring between the AD71 and external devices (in-
cluding a drive unit) are described below. A connection examples is given in
Appendix 3.

(1) Length of connection cable between the AD71 and drive unit

The length of the connection cable between the AD71 and the drive unit
is generally 1 to 3 meters (3 to 10 feet). However, the distance depends
on the drive unit specifications.

Make sure to confirm the correct specifications.

(2) 1/0 signal wiring
» Do not put the connection cable next to the power or main circuit cable.

« If the connection cable has to be brought close to them, either separate
the ducts or use conduct.

¢ If the cables must be bundled together, use a batch-sealed cable and
ground them on the PC CPU side.

« If the cables are wired with conduct, make sure to ground the conduct.

« If the connection cable is too long, and is too close to a main circuit
cable, noise may cause a maifunction.
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Examples (bad example at top, good examplie at bottom)

Control box [ Relay —l E L Relay ] E Wiring conduct
Lirilrrziezy 7727777777
AC AC g
servo servo 2 I Relay —I ?
[ — U Z
4 r VL L
] AD71] |
i A A7
/ T T T
Inverter : i i |
/ VA .. /’
/ 5 /f
4 1 4
V77777777777 )
QChange
Control box | Relay j E L Relay —l E Wiring conduct
I’//////////f/; I////////////;
/]
2 L Relay —I 2
g g
(L /; IZ////////////
; PC AD ; B::ipg the AC servo am-
% 71 % plifiers closer to the
Inverter g RZZZZZR 72X/ bA|D71 so that thei:ic_a-
7 es are minimized in
A zzzs AC AC ; length and separated
% ; servo servo {1/ from the other wiring
% — /) (run outside the wiring
272777777777 7777777777/ | conduct),

When there is a lot of noise between the AD71 and servo amplifier, provide wiring from the pulse
string output terminal from the AD71 using shielded twisted-pair cable that is different from other
shielded cables. '

AD71 Servo amplifier

X alxis Y Txis
Pulse string 15A, (18A) —f—— ,——— "L —= 3
output | ! >< X !
(PULSEF) 15B, (18B) o—t ;
Pulse string 16A, (19A) T
output ! X
(PULSER) 16B, (19B) —[—r—:‘ ____ L ___ — M

SDor FG
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(3)

24 VDC wiring notes

When a servo drive unit has a built-in power supply of 24 VDC, a
wraparound circuit is made by the state of a power supply. A malfunction
will occur if a separate power supply is supplied externally. Therefore,
do not use the built-in power supply and external power supply together.

[Wraparound circuit]

b L L LR L |

L T

H ]

13 t

: & E2

: 717”71 ] External power

: i 1 1T supply

: Il Sulints i, Veininti e N

i 7

l A S N

1 kd hd 1
] 1 ' 1
e e - U -1
E1 > E2

Even if the pulse output of AD71S7 is OFF, the power supply flows in a
servo unit pulse input line.
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5.4.2 Connecting external wiring

The AD71 has the following connectors:
When connecting an electric wire, disassemble as shown in Fig. 5.1.
The disassembly and assembly procedures are as follows:

1)
2)
3)
4)
5)
6)
7)

Loosen the four screws, and remove them.

Open the cover from the connector side.

Connect the electric wire (refer to Section 5.4.3(1) to (3)).

Put connectors into the cover.

Pull open the fixed screws.

Put the covers together.

Fasten the four screws. Use longer screws for cable clamping.
Always keep track of small screws and nuts when disassembling.

Cable clamp

Covers

Fixed screw

Fig. 5.1 Connector

5.4.3 Connecting electric wiring

Connector pin wiring is shown in Fig. 5.2. Connect in accordance with the I/O
numbers (refer to Section 3.8.2).

(1)
(2)

(3)

Use 0.3 mm? or less wires. Thicker wires cannot pass through the cable
clamps.

Solder the wires to the pins. Remove electric wire insulation carefully. Be
careful not to cause a short circuit.
Wires should be threaded through an insulating tube.

Secure the electric wire in the cable clamp of a cover.
When there are several connecting electric wires, wrap them together
with tape.

Pin arrangement seen
from the connection side
Connection pins include
A1 to A20 and B1 to B20.

Fig. 5.2 Connection
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5.4.4 Compliance with EMC and low-voltage directives

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 AD71/ A1SD71.)
« 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
8|85 L
fooRz L1 Cable cl
o3l o L _ / able clamp
58 |[e
o & L
|1 / External device connection cable (within 2m)

Drive unit

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 AD71/ A1SD71.)
« 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

% |25 ——
3. oa2 1 Ferrite ¢
o, 0B errite core
6% 7 << // /
38 m = Cable clamp
akE 1
| |
I? / External device connection cable (more than 2m to within 10m)
Drive unit
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)
Cable length Product to be arranged Required quantity
- 1 axis 2 axes
Within 2m AD75CK 1 1
More than 2m to within 10m AD75CK 1 !
ZCAT3035-1330 1 2
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4) Cable clamp fitting position and shielded cable grounding
method

Inside control panel

AD75

[How to ground shilded cable using AD75CK]

Shielded cable

Shielding wires

rd
/ ’
> /@ ?‘\ Grounding terminal
\ ~
&
\ Grounding terminal installation screw (M4x8 screw)

Screw for mounting to control cabinet (M4 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 <IB-68682>.)

5-11



6. PROGRAMMING

——  [/]E | SEC-A
6. PROGRAMMING

6.1 Program Creation

6.1.1 Program composition

AD71 programs are usually incorporated in an overall program. Programs are
classified as follows, and a program example is shown.

~
Zero return 1 axis
— Positioning mode |~ s:::::’;‘:g control 1 axis, simultaneous 2 axes
Interpolation
sPeed{P“ﬁ“gt‘i"Q '—i 1 axis I Refer to the
control switching AD71
— Operating Manual or
Operations fg:::ig:"‘m‘ 1 axis, simultaneous 2 axes AD71TU Operating
using a || [— Manual.
pedrlpheral Interpolation
evice
I Jog operation 1 axis, simultaneous 2 axes
| Address writing during jog 1 axis
—{ Address writing by manual pulse generator operation I——-I 1 axis |
—-l Present value change 1 axis
L] Error reset 2 axes simultaneous
-
~— Data read and write USRI o {-) (-1 g (+JR=T-Tea i [o] o IS TG -8
L1 Zero return 1 axis trts st s narssnseenneennemeeene e REfET 10 Section 6.3.9,
—-| Positioning mode I——{s:::’a'z’;':g control 1 axis, simultaneous 2 axes |- Refer to Section 6.3.3.

Interpolation .. Refer to Section 6.3.3.

Speed/positioning 18XI8  [.reoe s eneecemsceenennnennnn. REfET t0 Section 6.3.4.
control switching
Operation using | | Speed control 1aXiS  |eeerrseeesnseessecseesuneennene. REfET to Section 6.3.5.
programs operation |—
Interpolation |......c.ceeeierueenee..... Refer to Section 6.3.5.
| Jog operation 1 axis cesessens ssaermssmssnnnaneecsnssnen e €T 10 Section 6.3.6.
_l Address writing during jog l-—.l 1 axis I Refer to Section 6.3.8.
1 —{ Address writing by manual pulse generator operation H 1 axis J Refer to Section 6.3.7.
_ |~ Present value change LI (1 [——— |- {-] g (- J-T-Tel (T To TR [0
L] Error reset 2 axes simultaneous |................ Refer to Section 6.3.2(7).
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Unless otherwise indicated, the sequence programs in this section use the I/O numbers (X,Y)
when the AD71 is loaded in the following I/O slots:

AD71(S1/82/87)

Loading position: I/0 slot 0 of main base unit
Used numbers: X0 to F, Y10 to 1F

A18D71-82(S7)

I/0 slot No.

Loading position: I/0 slots 0 and 1 of main base unit
Used numbers: X0 to F, Y10 to 1F
(Refer to the following description.)

Fig. 6.1 Loading Slots for the Following Program Example

[I/O numbers when an A1SD71-S2(S7) is used]

There are 48 A1SD71-S2(S7) input/output points and the module occupies
two slots. Therefore, execute 1/0 allocations using the GPP function as fol-
lows:

Firsthalfslot ........ Empty slot 116 points
Second half slot . . ... Special-function module :32 points

By specifying the 16 points of the first half slot as "vacant slot, 0 points” in
I/0 allocation using the GPP function, these points can be saved.

Specify the 16

T points for the y
' first half slot as '
! "vacant slot, 0 A1S

ALS points". cPU A1S‘ID71

CPU

X/Y0 toTF L{
X/Y10 to 2F

. — .
)J/YO to 1F

Head /O number set for Head 110 number set for

FROM/TO instruction

FROM/TO instruction

When the first half slot is specified as "vacant slot, 0 points”, the head 1/0
number at which FROM/TO instructions with respect to the A1SD71 will be

executed is the same as that

allocated to the A1SD71.

This section shows the /O numbers when the A1SD71 is loaded in slots 0
and 1 and the first half slot is specified as "vacant slot, 0 points” in 1/O allo-
cation using the GPP function. :
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6.1.2 Precautions when creating programs

(1) Sequence program conditions
Use the AD71 to provide the program shown in Fig. 6.2-1 to the system.
(a) Program for AD7152 or A1SD71-82

M9038
' Resets an A1SD71 error by
| MOV | KO |K2Y10 initialization after CPU RUN.
TO | HO | K201 | K1 | K1
XA (Battery error )
__{ } T ®_4 Battery error
M9006 (ACPU battery error ) I
R ]
{ |_ Deceleration ti;ne set-
ti d for th
(ACPU RUN)  po3itioning mode and
M9039 Xt/Y axes emergency  |nterlock
stop
I A V1D )1 PO reacy

Deceleration time set-
ting command for the
positioning mode and

XtN axes emergency X1 Interlock
stop
|| L L
1 A1 A1 PLS| M1
Set the positioning mode.
M1 Y1D * Set the following values to 1.
- 0: Positioning control mode
]l | ¥ >} g
11 Al TO|HO| Kk7sse | K1 j|K1 1: Speed/positioning switching
control mode
2: Speed control mode
o Set the deceleration time for an
TO|HO| k7aes | Kz} Ki emergency stop of the X axis.
* The setting range of 2 is from
64 to 50000. (Setting unit: 1)
TO|HO | k7908 =571| K1 Set the deceleration time for an emer-
e gency stop of the Y axis.
* The setting range of 3 is from
X1 64 to 50000. (Setting unit: 1)
) l AD71 ready
AD71 Provide start interlock.

sequence

XB
program ) F » Error detection

Can be used for stop, etc.

* If the CPU is reset when AD71 is BUSY, the AD71 may detect an error.
Therefore, reset the error by using this ladder.

Fig. 6.2-1 Necess_ary Program for AD71S2 or A1SD71-S2
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(b) Program for AD71(S1/S7) or A1SD71-S7

MS038 + Reset an AD71 error in the first
+— | L MOV | KO |K2Y10 scan after CPU RUN.
TO | HO K201 | K1 | Kt
XA (Battery error )
] r @— Battery error
: M8006 (ACPU battery error )
- fb---] |
(ACPU RUN})
M9039 Interlock
{ } ,H/ Y1iD PC ready
AD71 ready
AD71 1 I , ™ Provide start interlock.
sequence
program ) ' F » Error detection
Can be used for stop, etc.

* If the ACPU is reset while the AD71 is BUSY, the AD71 may detect an error.
Reset the error by using this ladder.

Fig. 6.2-2 Necessary Program for AD71(S1/S2) or A1SD71-S7

(2)

@)

(4)

PC ready reset

When an error is detected in the sequence program, create a program so
that the PC ready signal (Y1D) is reset by detecting the error.

AD71 ready

Following time (t) is needed to turn ON the AD71 ready signal (X1) after
checking parameter and zero return data when a PC ready signal (Y1D)
is switched from OFF to ON.

t=15s

When switching the positioning mode, the PC ready signal (Y1D) must
be turned OFF. (When the PC ready signal (Y1D) goes OFF, positioning
mode data is written to the AD71.)

Therefore, after switching the positioning mode, the positioning start time
will be delayed.

Zero return

Be sure to execute zero return when turning the power ON.
(The present values of the positioning module cannot be guaranteed
when turning the power ON.)

PC ready signal (Y1D)

AD71 ready signal (X1)
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(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

Limit switch for near-point dog

Use a limit switch with high contact reliability. If the near-point dog signal
is not input during zero return, the movement continues at the zero return
speed.

Overrun processing

Overrun is prevented in the upper/lower strokes by limit setting. However,
this applies when the AD71 is operating normally. For safety, Mitsubishi
recommends setting a marginal limit switch and external circuit that turns
OFF power to the motor power when the limit switch goes ON.

Emergency stop

The STOP input signal is a positioning deceleration stop signal which
cannot be used for an emergency stop. Stop the drive unit by external
contact in the case of an emergency stop.

Upper/lower stroke limit values

Confirm whether correct upper/iower stroke limit values have been set.
Speed limit value

Confirm whether a proper speed limit has been set to a parameter.
JOG speed

Do not set the high speed at the JOG speed.
Execute operations at the low JOG speed.

Speed during interpolation operations

The speed during interpolation operations is decided with the X and Y
axes. Therefore, set the speed of both axes correctly so that either axis
operates at the setting speed or lower.

Programming for AOJ2CPU

The program includes some commands which cannot be used for the
AOQOJ2CPU, such as TOP and FROMP. Change these commands as
follows. (For details, refer to the AOJ2CPU Programming Manual.)

An, AnN, AnA, AnUCPU, AOJ2HCPU A0J2

X0 X0

'—Himp HO | K50 | D1 | K1 L‘ > 1 PLS | Mo
Mo

|} TO | HO | K50 | D1 | K1
X1 X1

1} SET | M1 | — | SET | M1
M1 M1

—— |——{FROMP| Ho | K50 | D5 | Kt |— [ > |} PLS | M2
M2

1} FROM | Ho | K50 | D5 | K1
X : X3

{1 TO | Ho | Ks0 | K10 | K1 — | MoV | K10 | Do

TO | HO | Ks0 | DO | K1
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6.2 Operations Using a Peripheral Device

A18D71 positioning operations can be executed in the test mode using a
peripheral device. Operating conditions are as follows:

(1) Install a peripheral device in the AD71.

(2) Operations are enabled independently of the ON/OFF state of the PC
ready signal (Y1D) and AD71 ready signal (X1).

(3) Data cannot be read and written from/to the peripheral device during
BUSY when operating a peripheral device in the test mode.

(4) ON/OFF of the M code will be ignored. (Buffer memory M code area (X
axis: 46, Y axis: 346) is cleared.)
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6.3 Programming
6.3.1 Data read and write precautions
| (1) Itis advisable to read and write set data with a peripheral device. Data
reading and writing with a sequence program is a very complicated

operation and increases the scan time, because it requires numerous
programs and devices.

(2) The parameters and zero return data is checked at power on and when
the PC ready signal (Y1D) changes from OFF to ON.

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

ing to stop.
Pattern 00 Pattern 11
Pattern 01
[ 2] (3] Pattern 00

Positioning Dwell Dwell

operation : : Dol ; :

1 | | :

' |

Start I : 1| :

] 1 | T

| | | !

i
BUSY | ;) : I
Data [1] check Data [2] check  Data [3] 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 addressing is used.
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6.3.2 Data communication with PC program

(1) Read and write instructions
(a) Read from AD71

FROM instruction: Also FROMP, DFRO, and DFROP.

[Format]
l Execution condition
| I —{FRoMP| n1 [ n2 [ D [ na }——‘
Symbol Description Device
Upper 2 digits of the 3-digit head I/O number to which the
ni AD71 has been assigned (e.g. 4 when the head I/O number K, H
is X,Y040)
n2 Buffer head address of stored data K, H
D Head number of devices to which data will be written T,C,D,W,R
n3 Number of words to be read K, H

Fig. 6.4 Read Instruction FROM

Example: To read one word from buffer memory address 600 (X axis out-

put speed) to D2 with the AD71 assigned to X130 to X13F and
Y140 to Y14F.

Execution
I condition X131

{——F———— FRomp[ H13 [ keoo | D2 | ki H
| (AD71 ready)

Fig. 6.5 Read Example
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(b) Write to AD71
TO instruction: Also TOP, DTO, and DTOP.

[Format]
l Execution condition
| I {TOPIn1|n2|S|n3H

' i Available
Symbol Description Device

Upper 2 digits of the 3-digit head 1/0 number to which the
ni AD7187 has been assigned (e.g. 4 when the head 1/0 K, H
number is X,Y040)

n2 Buffer head address for written data K, H

s Head number of devices from which data will be written T,C,D, W, R,
(may also be a constant)

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 AD71 assigned to X20 to X2F and Y30 to 3F.

X-axis data No. 1 positioning information example

Item Setting Data
s Continue with speed

Positioning pattern change 11
Positioning method Incremental 1
Positioning direction

{Only incremental method) Forward 0
M code 13 13

b15 bo

arrangement [2[2[°[°]*[]o[t[o[o[o[o]o]t[+1]

Vacant |
Positioning pattern

Positioning method | Hexadecimal
Positioning direction | ypo7
M code

Execution
I condition X21
| . |
I 11 11 |
(AD71 ready)

ToP | He IK3872 |HD07 ] K1

Fig. 6.7 Write Example
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POINT I

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

(2) Present value read program example

[Example] Indication of X axis present value

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

[Data transfer]
CPU data register AD71 buffer memory
Address

D11 602

D12 <:| 603

Written to D11 and 12 (32 bits)

|- X axis present value -

[Program]

Read command

—1F | oFRo | Ho [ keo2 | D11 [ k1 }—

| ] To convert 32-bit data into BCD
L DBCD| D11 ] K8Y20 codes for external output.

6-10
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(3) Speed read program example while BUSY
[Example] Y axis speed read
[Note] None
[Data transfer]
ACPU data register AD71 buffer memory
Address

600 | X-axis output speed

Di4 <: 601 | Y-axis output speed

Stored into D14 (16 bits)

[Program]

Speed read

I [FrOMP| Ho | keot | D14 | ki |——
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(4) Data number and pointer write program example

[Example] X axis data number and pointer write

[Note] The relevant axis must not be BUSY.

[Data transfer]

ACPU data register AD71 buffer memory
1st point start data :No. 1 D35 Address 0
start data :No. 13 D36 1
2nd point . .
start axis :X axis D37 2
Pointer : 1 39
[Program] Example of pre-storing data in each device
Write (X axis BUSY)
command Xi14 l |
1 W MOVP [ K1 D35 I——— Stores 1st point start data
" Al L l No. into D35.

] .
MOVP | K13 D36 I— Stores 2nd point start data
L I I No. into D36.

{ MOVP | K1 | D37 ’———- Stores 2nd point start axis
(X axis = 01) into D37.

— 7Top | Ho | ko | pas | ks |—
1 top [ Ho [ ke [ ki | k1 —
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(5) Parameter and zero return data write program example

[Example] X axis parameter write - Assume that the parameters are already in D16 to 31

[Note] When writing parameters and zero return data, the PC ready signal (Y1D)
should be off.

[Data transfer]
ACPU data register

(Data already written) AD71 buffer memory

— Parameter information 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
o D24 7880

Lower stroke limit
D25 7881
_ D26 7882

Error compensation
D27 7883
L D28 7884
Travel per inching input

D29 7885
Starting bias speed D30 7886
Positioning complete signal output duration| D31 7887

b15 b7 b0
— [N
1 or 0 may be set B
(ignored by OS).

— Unit setting

Rotating direction setting
too —— Positioning method

M code used/not used

M code ON/OFF timing
Pulse output mode

[Program]

Parameter
PC RUN  write command

{ I( /H/ @ PC ready

Parameter
write command

I 1 ToP | Ho |[kre72| p1e | kie —

6-13
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(6) Speed change program example while BUSY
[Example] To change X axis positioning speed to 2,000 (20,000 mm/min).
[Note] Speed cannot be changed during interpolation.

S

Speed change command

g/ Speed 2,000

!

[Data transfer]

2,000

To write speed change data

ACPU data register

De62

)

AD71 buffer memory

Address

40

[Program]

Speed change
command X4

Interpolation start
Y12

— — |

(X axis B

or
Speed change
command x4

——

X axis B

L
Al
usy)

{ Movp IKéooo| Ds2 [—

ToP | Ho [ ka0 | pe2 | K1j—

Interpolation start
Y12

| ToP

Ho

K40

K2000

K1

usy

*

Sets speed to be
changed 2,000.

| POINT l

*1 When the speed is changed to 2,000 in a program, it is internally
processed as 2,000 x10'. Therefore, the actual speed becomes
20,000 mm/min.
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(7) Error reset program example
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[Example]

To_read a X axis error code and then reset it.

[Notes]

(1) The error detection (XB) signal should be used.

(2) The buffer memory error reset (address 201) is used for both the X and Y

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

[Data transfer]

CPU data register

AD71 buffer memory

<j Address
D65 45 | X-axis error code
(FROM)-
= A
Q 201 Error reset "1" resets errer.
(TO)
[Program]
Error Error detection
reset signal XB
{ .
H FROMP HO K45 D65 K1 Reads X-axis error
—| d code to D65.
TOP Ho K201 K1 K1

Writing "1" to the buffer memory error reset address resets the error code and XB.

The error reset address is then automatically changed to "0,
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6.3.3 Positioning start program
There are two start programs (a) and (b) below.

(a) When setting data is written by using a peripheral device
The program is simple because it is not necessary to communicate
setting data between a ACPU and AD71.
This method is recommended when the positioning data is within 400
points and there are few setting data changes.

(b) When setting data is externally set
When there are a great many positioning data changes, communications
between the ACPU and AD71 and a program for the writing/reading
to/from the buffer memory are necessary.
Many data registers and programs must be utilized and the operations
takes a long time. Therefore, simplify operations without using unneces-
sary programs.

6-16
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(1) Flow chart

[ Positioning

Turn off PC ready signal
Y1D

Write parameters and zero-
ing data to buffer memory.

Write positioning data to
buffer memory.

Turn on PC ready signal
Y1D.

Write start No. to buffer
memory.

Write pointer to buffer
memory.

Turn on positioning start
signal (Y10,Y11,Y12).
| -

Start
complete
ON?

NO

Turn off positioning start
signal (Y10, Y11, Y12).
L

Positioning
complete?

Complete ]

(2) Conditions Signal State Remarks
Table 6.1 Start Conditions

Signal State Remarks
External | Drive unit READY ON
signal Stop signal STOP OFF
AD71 ready (X1) ON *
Relevant axis busy (X4, X5) OFF
Relevant axis positioning OFF
Interface | commenced (X8, X9)
signal
Relevant axis M code ON
(XE, XF) OFF
Relevant axis stop (Y15,Y16) OFF
PC ready (Y1D) ON *
Positioning data
If positioning speed is
Start data number Within | higher than the speed
. setting | limit value, positioning
Start axis range is executed at the
Other Pointer speed limit value.
Zero address
Monitor present value 0 < present value < 16,252,928
After BREAK signal from the A6GPP or STOP signal from the
AD71TU, neither axis should be busy.

* In the peripheral device test mode, X1 and Y1D may remain off.

(8) Timing
Depends on
Pattern 01 «~———— pattern after
start
Dwell time

Speed

1~ >

PC ready (Y1D)
AD71 ready (X1)

Stop (Y15) —

R PR SR

X axis start (Y10) I'sf l,’ i
X axis BUSY (X4) 76’_% ' /
X axis positioning commenced (X8) ]

]

X axis positioning complete (X2) ==~ / \y
|
' lSet in parameter
M code ) G \ X

M code ON (XE)
M code OFF (Y1B)
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(4) Program
(a) Operating data already written from the peripheral device or

AD71TU.

The following program assumes that parameters, zero return
data, and positioning data have already been written to the
AD71 buffer memory using the peripheral device or AD71TU.
(Note that some parameters should be written from the sequence
program.)

[Example]

To start at X axis data number 1.

[Notes]

(1) For start conditions, see Table 6.1.

Provide necessary interlock in accordance with its use.
(2) Actual positioning operation depends on data No. 1 pattern setting.
(3) For stop during positioning, refer to Section 6.3.11.

[Data transter]

To write start data No.

CPU data register AD71 buffer memory
D2 Address 0
D3 E> 7889

[Program]

Creating necessary programs for AD71
[ Program for AD71(S1/87) or A1SD71-S7 : Refer to Fig. 6.2-2.
Program for AD71S2 or A1SD71-S2 : Refer to Fig. 6.2-1.

I xaxis 0 T
.start X1 X4 X8 XB XE Interlock
il i1 ) A ) S ) AN ) S ) 4
] | . ( R (. B ( PLS | M30
M30 g
I Set the start data number
i MOV | Kt D2 _ (No. 1)
T HO | Ko D2 K1 Write the data number to buffer
memory address 0.
SET | Y10 X-axis start signal
Y10 X8
{ % ]' l[ RST | Y10 Reset the X-axis start signal by
using the X-axis start complete.

6-18
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(b) Setting data specified using sequence program
Assumes data is stored in registers as shown in Table 6.2.

[Notes] (1) For start conditions, see Table 6.1.
Provide necessary interlock in accordance with its use.
(2) For stop during positioning, refer to Section 6.3.11.
(3) To write parameters and zero return data, turn off PC ready signal (Y1D).

[Data transter]
AD71
ACPU data register buffer
(X axis) (Data already written) ~memory
1st point  start data No. DO 0 (X axis)
2nd point [ start data No. D1 1 Dwell time data No.1 | D40 4672
start axis D2 2 ] No.2 | D41 4673
3rd point [start data No. D3 3 No.3 | D42 4674
start axis D4 4 No.4 | D43 4675
X axis pointer D5 39 No.5 | D44 4676
(Y axis) No.6 | D45 4677
1st point start data No. D10 300 No.7 | D46 4678
2nd point [ start data No. D11 301 No.8 | D47 4879
start axis D12 302 No.9 | D48 4680
3rd point [start data No. D13 303 No.10 | D49 4681
start axis D14 304 (X axis)
Y axis pointer D15 339 Positioning address data No.1 D50 5072
D51 5073
D52 5074
(X axis) No-2 | 5s3 [:> 5075
Positioning information data No.1| D20 3872 No.3 D54 5076
No.2| D21 3873 D55 5077
No.3| D22 3874 No 4 D56 5078
No.4| D23 [:> 3875 D57 5079
No.5| D24 3876 No 5 D58 5080
No.6 | D25 3877 D59 5081
No.7| D26 3878 No.6 D60 5082
No.8 | D27 3879 D61 5083
No.9| D28 3880 No 7 D62 5084
No.10| D29 3881 D63 5085
(X axis) No.8 D64 5086
Positioning speed data No.1| D30 4272 ) D65 5087
No.2| D31 4273 No.9 D66 5088
No.3| D32 4274 D67 5089
No.4| D33 4275 No.10 D68 5090
No.5| D34 4276 D69 5091
No.6 | D35 4277
No.7| D36 4278 (Y axis positioning data omitted)
No.8| D37 4279
No.9| D38 4280
No.10| D39 4281

6—-19
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(X axis parameters)
Parameter information D120 7872
Travel per pulse D121 7873 Table 6.2 Data Register Contents
Speed limit value : D122 7874
Jog speed limit value D123 7875 Item RB;it:ter
Acceleration and deceleration times D124 7876
Backlash compensation D125 7877 X axis start data number (3 points) DO to 4
- D126 7878 . -
Upper stroke limit D127 7879 X axis pointer (2) D5
- D128 7880 Y axis start data number (3 points) D10 to 14
Lower stroke limit
D129 7881 Y axis pointer (2) D15
Error compensation D130 7882
D131 7883 Positioning information D20 to 29
*1 Travel distance per manual pulse pulse [[D132 7884 (No. 1 to 10)
D133 7885 tioni
Starting bias speed D134 7886 X fﬁ;}t?gn?o?peed D30 to 39
Positioning complete signal output duration (D135 7887 axis -
Deceleration time for emergency stop D136 7888 g\mflgt't?? 0) D40 to 49
Positioning mode D137 7889
Posi- Positioning address D50 to 69
(Y axis parameters) tioning (No. 110 10)
Parameter information D140 7892 data Positioning information D70 to 79
Travel per pulse D141 7893 (No. 1 to 10)
Speed limit value D142 7894 Positioning speed
Jog speed limit value D143 7895 Y |(No. 1 to 10) D80 to 89
Acceleration and deceleration times D144 7896 axis
Backlash compensation D145 7897 Dwell time D90 to 99
- D146 l___> 7898 (No. Tto 10)
Upper stroke limit D147 7899 Positioning address D100
L. D148 7900 (No. 1 to 10) to119
Lower stroke limit
D149 7901 ] D120 to
Error compensation D150 7902 X axis parameters 187
P D151 7903
*1 Travel distance per manual pulse pulse D152 7904 Y axis parameters ?5130 to
D153 7905
Star.ti'ng.bias speed . . D154 7906 X axis zero return data D160 to
Positioning complete signal output duration |D155 7907 166
*2 Deceleration time for emergency stop D156 7908 . D170 to
(X axis zero return data) Y axis zero return data 176
D160 7912
Zero address D161 7913
Zero return speed D162 7914 | REMARKS I
Zero return creep speed D163 7915
Zero return dwell time ’ D164 7916 1) Set the data register number to any
Torque limit D165 7917 desired value.
Zero return information D166 7918 2) The buffer memory address is fixed.
(Y axis zero return data) *1: Set a value within the setting range
D170 7922 even if an AD71S2 or A1SD71-S2 is
Zero address D171 2953 . 'used.
Zero return speed D172 7924 2 frek?svgl;qe_so; 'i); wut;Zg.an AD71S2
Zero return creep speed D173 7925
Zero return dwell time D174 7926
Torque limit D175 7927
Zero return information D176 7928
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[Example 1] X axis start
(On the assumption that, of the above data, only X-axis data is set. Y-axis
data is not required.)

Creating necessary programs for AD71
[ Program for AD71(S1/S7) or A1SD71-S7 : Refer to Fig. 6.2-2.
Program for AD71S2 or A1SD71-S2 : Refer to Fig. 6.2-1.

Write
command X1 Interlock
H ,H/ ,H/ SET | M2 Data write
M2 Y2D
—I,L /H/ TOP HO |K3872| D20 | K10 X axis positioning informa-
tion
TOP | HO |K4272| D30 | Ki0 Speed
— TOPI Ho |K4e72| D40 | K10 l—owen time
——| TOP| Ho Kso72| D50 ] K10 I—Address
TOP | HO (K7872|D120 | K16 X axis parameters
TOP | HO [K7912|D160 | K7 X axis zero return data
RST | M2 Write reset
X axis
start X1 X4 X8 XB XE Interlock
L ¥
—1 I'—| }—*H/r—%l =1 pd PLS M3

M3
{| TO | HO | KO | DO | K5 }— X axis start data No.
TO HoO K39 D5 K1 X axis pointer
SET | Y10 X axis start
Y10 X8
{ |I } } RST | Y10 X axis start reset

‘Timing is same as on page 6-16.
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[Example 2]

Start programs

Program to start the X and Y axes, interpolation starts, and zero return are

possible.

Creating necessary programs for AD71
[ Program for AD71(S1/S7) or A1SD71-S7 : Refer to Fig.
Program for AD71S2 or A1SD71-82

(Q(Q

: Refer to Fig.

Write
command X1 Interlock
—| { ,H/ /H/ SET Data write
M2
— | [ 1op | Ho [kse72] D20 | k1o |— Positioning
——{ ToP | Ho |K4272| D30 | K10 |— Speed
—— 0P | Ho |kes72| D4o | K10 — Dwell time
1 7op | Ho [k5072] Dso | k2o F—{ Address
‘—i TOPI Ho |K5872l D70| K10 '— Positioning
information
—{Top ] Ho |K6272[ D80 ] K10 l—— Speed
—| TOP | HO |K6672| DgoT K10 I-— Dwell time
——| TOP I HO |K7o72| D100| K20 f—-— Address
M2 Y1D
— —3  1op | Ho |k7e72| D120 K16 1 x axis
—‘ TOP | HO |K7892| D140| K16 | Y axis |
—|TOP | Ho [k7912] Di60| K7 1 X axis )
—iIOPl HO ]K7922] D17o| K7 }— Y axis |
Interpo- .
lation E@_ Wirite reset
start X5 X9 X1 X4 X8
Seri e W X axis star
X a)ﬁls start
Zen;c;Xaxis
i

(To be continued)

Writes positioning
data to buffer memory
(X axis)

Write (Y axis)

l Parameter write

Zero return data write
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(Continued from preceding page)

)

MELSEC-A

Zero Y axis M4

M3
I { { TO | HoO I Ko | Do I K5 ]—— Writes X axis start data No. to
buffer memory
[ TO I HO l K39 | D5 l K1 I'—' X axis pointer write
Interpolation
start M3
[ = { { { TO | Ho IK300 I D10 l K5 ]———— Y axis start data No. write
M4 I
I } 1 TO | Ho l K339! D15 I K1 I-—— Y axis pointer write
X axis start M3
| i I } SET | Y10 X axis start
Int::c:tlahon IM3
it | I SET Interpolation start
Zero X axis M3 )
"—'I I { } SET X axis zero return start
Yi2 X8
I { I RST X axis start reset
Y10
_| I— RST Interpolation start reset
Y13
_l l_ RsT | Y13 X axis zero return start reset
Y axis start Xt X5 X8 XF
_1 } ! m Y axis start
Zero Y axis
l |
{
Y axis start M4
I IL { } SET | Y11 l— Y axis start

_|l | L
i 11
Y11 Xe

— | 1|

ser

Y14

e

RST

Y11 |—

RST

Y axis zero return start

| Y axis start reset

| Y axis zero return start reset

Note :

For time schedule, refer to Fig. 3.50
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6.3.4 Speed/positioning control switching program (for AD71S2 or A1SD71-S2)

(1) Flow chart

Speed/positioning
control

|

Switch OFF the PC ready
signal (Y1D).

Write parameter and zero
return data to the buffer
memory.

Write positioning data to
the buffer memory.

|

Switch the PC ready sig-
nal (Y1D) ON.

Write the start number to
the buffer memory.

NO

YES

Set the restart area (X axis:
205, Y axis: 505) to 1.

l.__—

(2) Conditions

Tabie 6.3 Start Conditions

MELSEC-A

Signal Sigte ot | state at Restant Remarks
External | Drive unit READY ON ON
signals  [gtop signal STOP OFF |OFF
AD71 ready signal (X1) ON ON *
Relative axis BUSY signals :
(X4, X5) OFF |OFF
Relative axis positioning *
Interface | commenced signals (X8, X9) OFF | OFF
signals  ['pelative axis M code ON .
signals (XE, XF) OFF | OFF
Relative axis stop signals
(Y15, Y16) |OFF | OFF
PC ready signal (Y1D) ON ON *
Positioning data Within th
ithin the If th [ 4
Start data number winin | S0ing range. | Ror tnan
Zero address 'st:ﬁn number should the speed limit value,
9 | pe the same as operations are
range. the execution performed at the speed
data number. limit value.
Others
Stop during
operations after
- positioning has
Timing already been
started.
This should be
the initial start.

Neither axis should be busy after a BREAK signal has been received from a peripheral device or
after a STOP signal has been received from the AD71TU.

* In the peripheral device test mode, the signals are not checked.

(3) Timing

Switch ON the positioning
start signals (Y10, Y11).

Start
compiete
(X8, X9)
ON?

Switch OFF the positioning
start signals (Y10, Y11).

Positioning
complete?

Complete

X-axis positioning commenced signal (X8)
X-axis positioning complete signal (X2)

Initial start — Restart
Dwell time
Y P’y P4 j
/. 774

Speed

Speed control, : Positioning

Positioning

y s— |

PC ready signal (Y1D) —
AD71 ready signal (X1)

)
1
1
)
[}
)

Stop signal (Y15) |

R R B T

JRUEEN I PRI R ¥ Jug

X-axis start signal (Y10)
X-axis BUSY signal (X4)

NS m m A= - -

M code ON signal (XE)
M code OFF signal (Y1B)

Present value

Restart area

[
. \
)K 0 e P’y i Pi(P'1+P"1)
X 1 0

Control switching signal

Y

Permission signal | °

L

6-~-24
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{4) Program

(a)

When setting data has been aiready written using a peripheral
device.

The following shows the program when parameter, zero return
data, and positioning data have been already written to the
AD71 buffer memory using a peripheral device.

(However some data should be written to the parameter using
a sequence program.)

[Example] To start, stop, and

restart X-axis data number 1.

[Notes] (1) Start conditions are shown in Table 6.3. Provide necessary interlock in
accordance with its use.
(2) Speed/positioning control operation after start follow the pattern
specification of data number 1.

[Data transfer]

ACPU data register AD71 buffer memory
D2 0
To write the start
data number D3

|:> 205

D4

7889
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[Program] To start and restart data number 1

Necessary program for AD71S2 or A1SD71-S2 (Refer to Fig. 6.2-1.)

r Start
X-axis :
start X1 X4 X8 XB  Interlock
l I Ly iy4 Ly J4
| 1 B { B ¢ { E— PLS m
M3 ] Sets the start d b
l ets the start data number
, I mov | k1 | p2 I——(m”'
——' TO I Ho | Ko l D2 | K1 }—— Writes the data number to
buffer memory address 0.
{Mov | ko | Ds
|
— 10 | Ho [Kkeos] b3 | k1 |—
SET X-axis start signal
Stop
command
“ PLS Stop signal
Y10 X8 :
Resets the X-axis start
I I RST signal by using the X-axis ]
positioning commenced
signal. 3
Restart Interiock
i
— PLS | M50
(o [ o5 |-
| N
—-|| MOV | K1 D3 Sets 1 at the X-axis
l restart area [ Restart
1 10 | Ho [keos| ps | k1 |
SET X-axis restart signal
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_ MELSEC-A
6.3.5 Speed control program (for AD71S2 or A1SD71-S2)
(1) Flow chart (2) Conditions
Table 6.4 Start Conditions
‘ Speed control ]
Signal State Remarks
External Drive unit READY ON
signals  gi0p signal STOP OFF
Switch OFF the PC read :
signal (Y1D). y AD71 ready signal (X1) oN |*
Relative axis BUSY signals (X4, X5) OFF
Relative axis positioning commenced OFF *
Interface | signals (X8, X9)
Write parameter and zero signals : : -
return data to the buffer eréat)lzlg)ams M code ON signals OFF *
memory. ;
Relative axis stop signals (Y15, Y16) |OFF
PC ready signal (Y1D) ON *
Wit toning data t Positioning data
rite positioning data to If th -
Start dat b e positioning
the buffer memory. art data number Within | speed is specified
the higher than the speed
setting [limit value, operations
Others range. |are performed at the
Switch ON the PC ready speed limit value.
signal (Y1D).
Neither axis should be BUSY after a BREAK signal has been received
from the A6GPP or after a STOP signal has been received from the
AD71TU.
Write the start number to
the buffer memory. * |n the peripheral device test mode, the signals are not checked.
Switch ON the positioning (3) Timing

start signals
(Y10, Y11, and Y 12).

I

Switch
ON the positioning
commenced signals
(X8, X89)

Speed

PC ready signal (Y1D) —J

I

! !

i |

StWittCh' OFI|= the positioning AD71 ready signal (X1) v :
start signals : i

(Y10, Y11, and Y12). Stop signal (Y15) = E a

| |

| '

X-axis start signal (Y10) ‘W :

NO X-axis BUSY signal (X4) I

X-axis positioning
commenced (X8)

YES

Switch ON the stop signals
(Y15, Y16)

[ Complete
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PROGRAMMING

(4)

Program

(a) The following shows the program when parameter, zero return
data, and positioning data have been already written to the
AD71 buffer memory using a peripheral device.

(However some data should be written to the parameter using

a sequence program.)

[Example]

To start X-axis data number 1.

[Notes]

accordance with its use.

(2) Speed/positioning control operation after start follow the pattern

specification of data number 1.

(1) Start conditions are shown in Table 6.4. Provide necessary interlock in

[Data transfer]

CPU data register

To write the start D2

data number

D3

Address 0

AD71 buffer memory

7889

[Program]

X-axis

start X1 X4 X8 XB Interlock
it
M30
| {wov] i ] o2 1

— 70 | Ho [ ko | b2 | k1

Stop command

B
Y10 8

—| I

Sets the start data number (to 1).

Writes the data number to buffer
memory address 0.

X-axis start signal

Stop signal

Resets the X-axis start signal using
the X-axis positioning commenced
signal.
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6.3.6 Jog operation program

(1} Flow chart (2) Conditions

Table 6.5 Jog Operation Start Conditions

[ Jog operation
Signal State Remarks
External | Drive unit READY ON
signal | g1 signal STOP OFF
Switch off PC ready N
signal (Y1D). AD71 ready (X1) ON
Relevant axis busy (X4, X5) OFF
Relevant axis positioning
Iqterf?ce commenced (X8, X9) OFF
Write parameters to buff- signa
Relevant axis M code ON
er memory. (XE. XF) OFF
Relevant axis stop (Y15, Y16) OFF
PC ready (Y1D) ON *
Switch on P
Sivgv.;:' (qu D)(.; ready Starting | If jog speed specified is
bias higher than the jog speed
Jog speed speed limit value, operation is
or performed at the jog
higher speed limit value.
Write jog speed to buffer Others Must be within the permissible
memo‘ry? P Parameter . setting range.
Neither axis should be BUSY after a BREAK signal has been received
from the A6GPP and both axes have stopped.
- | Neither axis should be BUSY after a STOP signal has been received
Turn on jog start signal from the AD71TU and both axes have stopped.
(Y17, Y18,¥18,and Y1A). * In the peripheral device test mode, X1 and Y1D may remain off.
;L (3) Timing
l Forward
/ ,'\ Reverse
Turn off jog start signal. Speed N '; \ .
! ¥ N
H L | "
) T 7 T ™
PG ready (Y1D)— ! ! P
4 T T T
AD71 ready (X1)—Y | ' : L ‘
- H !
P‘gg?" Positioning complete (X2)— L : ! :
' Stop (Y15)— | L : )
H H HE
Forward jog (Y17)——-! :5 | ; } :
1 )
Reverse jog (Y18) d } A
. ]
Complete ~{ Positioning commenced (X8) f
BUSY (X4)

POINTSI

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

(2) When backlash compensation has been specified, the mini-
mum movement allowed will be the backlash specified.
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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)

[Notes] Start conditions are shown in Table 6.5.
The jog speed must be written to the buffer memory.

[Data transfer]
AD71 buffer memory

X axis jog operation speed 2,000 ,:> Address 44

[Program]

Creating necessary programs for AD71
[ Program for AD71(S1/S7) or A1SD71-S7 : Refer to Fig. 6.2-2.
Program for AD71S2 or A1SD71-S2 : Refer to Fig. 6.2-1.

X axis forward jog X1 X4 X8 XE Y15

|- | | et | s

X axis reverse jog
| -

M51 .
{ TOP | Ho | K44 |K2000| Ki Writes jog speed 2000 to
buffer memory.

X axis
M51 forward jog Y18 m
1' % ﬁ' } /Ir’lL \W) X axis forward jog
M51 Reverse jog Y17
| | | - W Y18 X axis reverse jog
X axis X axis .

forward jog reverse jog
, RST | M51
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MELSEC-A

1. If the JOG start signal is turned on again after being turned off during deceleration,
the speed will decrease to 0, then JOG operation will automatically resume.

Fig. 6.7 Jog Repetition

2. Interpolation is not enabled during jog operation.

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

POlNTl

*1 When the speed is changed to 2,000 in a program, it is inter-
nally processed as 2,000 x 10 Therefore the actual speed
becomes 20,000 mm/min.
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6.3.7 Manual puise operation program (for AD71(S1/S7) or A1SD71-57)

The following principle underlies positioning by manual pulse operation:
(1) When the manual pulse is operated, the pulse is transmitted to the AD71.
(2) The AD71 converts the received pulse'into an output pulse.

The AD71 requires several tens of milliseconds to perform internal
processing, such as output pulse conversion.

Conversion expression

Number of AD71 output pulses = (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 AD71 transmits output pulses, calculated in accordance with Expres-
sion 1, to the drive unit. The AD71 transmits output pulses as shown
below: '

(a) In response to each input pulse from the manual pulse to the AD71,
the AD71 transmits output pulses to the drive unit.

1 pulse
Input puise from manual
puise to AD71
Output pulse from AD71
to drive unit
‘; Output pulse per manual pulse pulse
(The AD71 pulse output speed is ad-
justable.)

(b) The AD71 requires the time calculated from the following expression
to complete pulse output in response to each manual pulse.

(The pulse output speed of the AD71S7 or A1SD71-S7 depends on
the manual pulse output speed setting in the buffer memory (address
202 or 502). If the manual pulse output speed is too fast, the drive
unit may not respond to it. In such a case, set a lower pulse output
speed.)

AD71 puise output time = (AD71 internal processing time) +
(Pulse output time) [ms] ..... {Expression 2)
1 _/
) ~—_ 2)
1) AD71 internal processing time: Several tens of milliseconds
" 2) Pulse output time:

(Trave! distance per manual pulse ) x (Number of puises the AD71 counts)

(AD71 pulse output speed)”
..... (Expression 3)

* In the case of the AD71(S1), the pulse output speed is fixed at 20,000
pulse/s.
As for the AD71S7 and the A1SD71-S7, the pulse output speed is adjustable
within the range of 10 pulse/s to 20,000 pulse/s (in 10 pulse/s units).
As soon as the AD 71 completes pulse output, it receives the next
input pulse from the manual pulse, and accordingly transmits output
pulses to the drive unit within the time calculated in accordance with
Expression 2.
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(4)

1 pulse 1 pulse
Input pulse from manual 1): AD71 internal processing time
pulse to AD71 (several tens of milliseconds)
2): Pulse output time (ms)
4) 3): AD71 pulse output time (ms)
4): Manual pulse pulse input
Output pulse from AD71 time (ms)
to drive unit I I |
1) 12} 1) '2)
3) 3)

Consequently, the AD71 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 AD71. These
pulses will be transmitted after the AD71 completes each internal proc-
essing (several tens of milliseconds).

While the AD71 is transmitting pulses to the drive unit, the BUSY signal
of the relevant axis is on.

Manual pulse generator AD71

L Puise | OP°ON |puige | _mririrrL o
(o} input I:> output Drive unit
counter counter

POINTS

(1) After manual pulse operation is completed, set "0" in the man-
ual pulse enable area. If the manual pulse is operated with the
setting unchanged from "0" (enabled), incorrect positioning
may be performed.

(2) Input pulses from the manual pulse generator are counted only
when the following conditions are met:

» The manual pulse enable area in the buffer memory is set
to "1".

e The relevant axis is not BUSY, or it is BUSY in the manual
pulse mode.

(3) About 2.2 seconds after the manual pulse enable area is set to
"0" or the PC ready signal (Y1D) is turned off, the pulse input
and pulse output counters are cleared.

The pulse counters are cleared as soon as the stop signals
(Y15 and Y16) are turned on.

(4) The system does not start travelling in the direction of backlash
if the number of output pulses is smaller than the backlash
setting.

(5) When the manual pulse does not start running due to an error,
the pulse input counter will not be cleared. If the manual pulse
continues transmitting input puises to the AD71, the pulse input
counter will cause an overflow, and will not retain the correct
number of input pulses. After an error occurs, stop manual
pulse operation, and write "0" to the manual pulse enable area
to clear the pulse input counter. Then, rewrite "1" to the area,
and start manual pulse operation.

(6) The pulse output counter retains up to 16,777,215 pulses. If the
number of output pulses exceeds this value, an overflow will
occur, and the excess pulses will not be counted.

A pulse output counter overflow can be prevented by setting a
limit on the number of input pulses or increasing the manual
pulse output speed (when an AD71S7 or A1SD71-87 is used.)
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(1) Flow chart (2) Conditions
Table 6.6 Manual Pulse Operation Start Conditions
[ Positioning Signal State Remarks
External | Drive unit READY ON
signal | g1 signal STOP OFF
Switch off PC ready
signal (Y1D). AD71 ready (X1) ON *
Relevant axis busy (X4, X5) OFF g:ngl::&gnr.nanual pulse
. Relevant axis positioning
Switch on PG ready Interface | @ mmenced (X8, X9) OFF
A signal
signal (Y1D).
Relevant axis M code ON OFF
(XE, XF)
Relevant axis stop (Y15, Y16) OFF
Set manual pulse enabled. PC ready (Y1D) ON i
Buffer memory "manual pulse . .
When an AD71 ot | e getee e
(S1) is used X axis: address 47 Bit = 1 operation will be ignored.
[ Y axis; address 347 ] it will not cause any error.
Set the manual pulse Parameter
output speed. Others Within
the In the case of the
Buffer memory manual pulse setting | AD71S7 and A1SD71-S7,
output speed (202, 502) range. the pulse output speed is
adjustable.
Start pulse input by : The relevant axis should not be BUSY after a BREAK signal has been
manual pulse operation. transmitted from a peripheral device using the A6GPP function, or
after a STOP signal has been transmitted from the AD71TU.

* In the peripheral device test mode, the signals may remain off.

(3) Timing

Position
OK?

Puise output speedI

PC ready (Y10)

Reset | pul
et manual pulse AD71 ready —I

enabled.

L
L

|

BUSY (X4)

Manual pulse enable 0o X
(buffer memory address: 47)

Complete

Manual pulse input

Manual pulse output speed 0o X 50
(when an AD71S7 or A1SD71-S7 is used)

IMPORTANT

An error (code 73) will occur if manual pulse operation starts with
manual pulse enabled set in the positioning, zero return or JOG
operation mode while the relevant axis is BUSY. Write 0 (dis-
abled) to the manual pulse enable area for modes other than the
manual pulse mode.
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MELSEC-A .
(4) Program
[Example] X axis manual pulse operation
[Notes] The start conditions are shown in Table 6.6.
[Data transfer]
AD71 buffer memory
" *1": Manual pulse operation enabled
o |:> Address 47 *0": Disabled
[Program]
S J_,
: Necessary program for AD71(S1/87) or A1SD71-S7 (Refer to Fig. 6.2-2.) :
M21 — - . X axis
{ : : TO | Ho | K47 | K1t K1 Enables manual pulse operation.
X te-- - cemmmm s s - - == m === - - - - Xaxis Setting re-
' ' The manual pulse | quired only
, TO | HO | K202 | KS0 K1 | output speed is for AD71S7
. , set at 500 or A1SD71-
Manual pulse - - - - - - == - - - -- S - - - pulsels. s7.
mode
——F TOP | HO | K47 | KO | Ki X axis
Disables manual pulse operation.
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6.3.8 Positioning address teaching program

Positioning addresses can be written using devices.

(1) Using the jog operation _
Addresses set by using the jog operation are written to the target data
number of the AD71 buffer memory.

(2) Method by manual pulse operation (when an AD71(S1/S7) or A1SD71-S7
is used)

This method executes fine positioning by JOG operation, and requires
an additional pulse.

The manual pulse determines the address, and the system writes the
address to the reserved data area number in the AD71 buffer memory.

(3) Method using both JOG operation and manual pulse operation JOG
operation is used for approximate positioning, and a manual pulse for
fine positioning of the last address.
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[1] Jog to position and teach
(1) Flow chart (2) Conditions

Table 6.7 Address Write Conditions Using Jog Operation

Jog operation Signal State Remarks
External Drive unit READY ON
signal  I'g10p signal STOP OFF
Switch off PC ready sig- .
nal (Y1D). AD71 ready (X1) ON
Relevant axis busy (X4, X5) OFF
’ Relevant axis positioning
Ir:lterf'ace commenced (X8, X9) OFF
Write parameters to buff- signa :
Relevant axis M code ON
er memory. (XE. XF) OFF
Relevant axis stop (Y15,Y16) OFF
PC ready (Y1D) ON "
Switch on PC ready - - — .
signal (Y1D). Starting | If jog speed specified is
bias higher than the jog speed
Jog speed speed limit value, operation is
or " | performed at the jog
higher speed limit value.
Write jog speed to buffer Others Must be within the permissible
memory. ' Parameter setting range.
Neither axis should be BUSY after a BREAK signal has been received
from the A6GPP and both axes have stopped.
R ] Neither axis should be BUSY after a STOP signal has been received
Turn on jog start signal from the AD71TU and both axes have stopped.
(Y17, Y18,Y19,Y1A).

l * In the peripheral device test mode, X1 and Y1D may remain off.

T (3) Timing

Turn off jog start signal.

[

Position
OK?

A

Positioning complete (X2)
Stop (Y15) —

YES

)

]

]

i

]

PC ready (Y1D) é i
AD71 ready (X1) :
'

H

Write data No. and Forward jog (Y17)
present value to buffer
memory.

Reverse jog (Y18)

Positioning commenced
(x8)
For two or BUSY (X4)

more places '
. : I ] I
Write command ! J_l

Write (M6) L

05s

Complete
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(4) Program

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

[Example] X axis jog and address written as data No. 1 (jog speed = 2,000 (20,000
mm/min}))
[Notes] (1) Start conditions are shown in Table 6.7.

(2) A delay of approx. 0.5 seconds occurs after positioning stops to allow the
present value of the buffer memory to be updated.

[Data transfer]

ACPU data register AD71 buffer memory

Q Address 44
X axis jog
operation speed 2000 (TO) ~ ~
602
<:| X axis present value
603
D11 (FROM) 8 ~C
D12 ]
5072 X axis data No.1
5073 positioning address
(TO) -
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[Program]

To write address to data No.1

Creating necessary programs for AD71
[ Program for AD71(S1/S7) or A1SD71-S7 : Refer to Fig. 6.2-2.
Program for AD71S2 or A1SD71-82 : Refer to Fig. 6.2-1.

X axis forward jog X1 X4 X8 XE Y15
N ||
7 B Al Al Al AT

X axis reverse jog
11
B

M51
| | i
{, : 1 TOP | Ho I K44 leoool K1 }—— \tl)\lllrflft:f r{:)egms;;(.ed 2,000 to
M X axis v
51 forward jog Y18
]I } J| } zlrr @ X axis forward jog
MS1 Reverse jog Y17
_—{ |'—'——! I ,H’ —@ X axis reverse jog
X axis X axis
forward jog reverse jog
) )4
A A1 RST
Write
command X4
11 y4
{1 SET
M5 K5
H @——‘ 0.5-second timer
T8
11
1 RST
(7is [ we |

'lﬁDFROI Ho I Ke02 | D11 l K1 l—— Stores.X axis present value
(address 602, 603) in data
register.

| lToto| Ho [ksorz| 11 | ki |} Write to X axis data No.

address

4=z

{ DBCD | D11 KBYZO |——— BCD display
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[2] Program for address writing using manual pulse operation

(1) Flow chart (2) Conditions

r ™

Write address using manual

Table 6.8 Manual Pulse Operation Start Conditions

- pulse operation ) Signal State Remarks
External Drive unit READY ON
signal Stop signal STOP OFF
Switch off PC read -
signal (Y1 D) y AD71 ready (X1) ON
Relevant axis busy (X4, X5) OFF
Relevant axis positioning
lr]terflace commenced (X8, X9) OFF
Write parameters to the signa -
Relevant axis M code ON
buffer memory. (XE, XF) OFF
Relevant axis stop (Y15, Y16) OFF
PC ready (Y1D) ON *
Switch on PC ready - :
signal (Y1D). Buffer memory “manual pulse When 0 bit = 0, pulse
. enable” input by manual pulse
0 bit = 1 | generator operation will
gq‘;?sa‘?s:gﬁ X axis: address 47 be ignored. It will not
Y axis: address 347 cause any error.
Parameter Withi
Others ithin
gsttpt:tesr;ea::al pulse the In the case of the
. Buffer memory manual pulse setting | AD71S7 and A1SD71-S7,
output speed (202, 502) range. the pulse output speed is
adjustable.
The relevant axis should not be BUSY after a BREAK signal has been
transmitted from a peripheral device using the A6GPP function, or
Set manual pulse enabled. after a STOP signal has been transmitted from the AD71TU.
* In the peripheral device test mode, the signals may remain off.
(3) Timing
Pulse input started by Pulse output speed I
manual pulse operation.
PC ready (Y10) —I ! ! l——
AD71 ready (X1) — ' N -
BUSY (X4) l
Position NO e
OK? Manual pulse enable 0 X1 0
(buffer memory address: 47) ! :
Manual pulse input l- I
YES Write command : | : I
Write the data number . ' aj
and the present value to Write (M24) : 05s
the buffer memory. Manual pulse output speed
When more (when an AD71S7 or A1SD71-S7 is used) X 100
than two
IMPORTANT
Reset manual pulse An error (code 73) will occur if manual pulse operation starts with
manual pulse enabled set in the positioning, zero return or JOG
operation mode while the relevant axis is BUSY. Write 0 (dis-
abled) to the manual pulse enable area for modes other than the

manual pulse mode.
L Complete ] ual puise
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(4) Program

Execute the specified positioning by manual pulse operation, and
write the address as the designated data number.

[Example] Writing address by X axis manual pulse operation as data No. 1

[Notes] (1) The start conditions are shown in Table 6.8.
(2) After positioning stops, a delay of approximately 0.5 seconds applies for
the present value in the AD71 buffer memory due to internal processing.

[Data transfer]

AD71 buffer memory

"1" : Manual pulse operation
"o Address 47 enabled
0 (TO) ~ ~L "0" : Disabled
L o d FH
ACPU data register 602 )
603 X axis present value
D22 (FROM) — ~
5072
X axis data No. 1
5073 positioning address
(TO)
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[Program]

L. L.

Necessary program for AD71(S1/S7) or A1SD71-S7 (Refer to Fig. 6.2-2.)

L T S PP

manealpulse 1 X4 X8 XE Y15

1] V4 )4 )4
I H A1 AT A1 )r’lll PLS
M21 .
e X axis
| ] ! Enabl ! pul
1 : 1 TO I HO I K47| K1 | K1 ]— o;:m;::anua pulse
] ]
E L——-—-—_—-_-———-__--I ------------------------------ -: Thrmantualt Seﬂingre-
| TO | HO [K202|K100| Ki }—- pulse outpu redonly {
A — N LN L) (0 Ky | e | Aozierer ™
Manual pulse mode pulse/s. .
A { TOP | Ho | Ka7 | Ko | K1 |—{ xaus »
uise
operation. P

Write c::lmmand )I( }
i AT SET

K5
M23
{ Il @ 0.5- d timer

11
1} v RST

| PLs [ M2 |
M24
{— {orro | Ho [ keoz2 [ p21 | k1 |—

— o1o | Ho [ksor2| D21 | k1 |

{DBCDl D21 F(SY_SOJ_ For external display
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[3]

Program example

Shown below is an example of a program for writing positioning addresses
after positioning by JOG operation or manual pulse operation, to the specified

buffer memory areas.

This example is based on the assumption that the data number is a 3-digit

BCD code between X50 and X5B.

Write the positioning addresses according to the data numbers entered with the digital switches.

Program
Write s X4
comman
{—— PLS [M100]
atoo T
[o ris the dat ber f
1 { BIN [K3X50[D100 | Gomvers. e it ovserane "
stores it in D100.
M100
__I <= [ K1 | D1°0| | >= l K400 |D100 Checks the data number range.
+ |p100]p100}—
] Doubles the data number, and
stores it in the index register.
MoV | D100 | D100 |—
Writ
col:r:nand M10t m
¥ (70 Indicates a data nurb
. u range error.
M100 M101
—— SET
M5 K5
L (1) sumanssmmsimris
T8
I} RST
| PLS [ Ms |
X axis
M6  designation
‘ | | ‘ 1 { |
! | DFRO | Ho I K602 | D20 I K1 Writes the X axis present
vaiue data to the address
corresponding to the des-
ignated data number.
L_{oTo] Ho Jksoroz] D20 | K1 | —{/ s072¢ (gataho. - 1)x2
= 5070 + data No. x 2
Y axi
M6 deas)i(:nalion I
]l 11 |
" AR 1 DFRO I HO | K604 | D20 i Ki Writes the Y axis present
value data to the address
corre“sso:\ding tg the desig-
nated data number.
__IoT0[ Ho [K7070Z p20 | K1 |—
Write 4 »
comman
— RST [M101]
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6.3.9 Zeroreturn

(1) Flow chart (2) Conditions
Table 6.9 Zero Return Conditions
Zero 1
Signal State Remarks
External Drive unit READY ON
signal  ["stop signal STOP OFF
Switch off PC ready -
signal (Y1D). AD71 ready (X1) ON
Relevant axis busy (X4, X5) OFF
Relevant axis positioning OFF
Write parameters and Interface commenced (X8, X9)
zero return data to buffer signal Relevant axis zero ruturn OFF
memory. complete (XC, XD)
Relevant axis M code ON
(XE, XF) OFF
Switch on PC ready Relevant axis stop (Y15, Y16) OFF
signal (Y1D).
PC ready (Y1D) ON *
T
Zero return data No error
Switch on zero return Others Repetition of zero return start nanxs. et:ﬂ:?/ ely.
start (Y13, Y14).
Neither axis should be BUSY after BREAK (A6GPP) or STOP
(AD71TU) has been received and positioning has stopped.
After zero return switch off *In the peripheral device test mode, X1 and Y1D may remain off.
zero return start. (Y13,
Y14)
(3) Timing
Zero return speed
Zc?::'f'\,;:leett:? OFF Creep speed

(XC, XD
ON?)

Speed

] PC ready (Y1D)
Complete
AD71 ready (X1)
Zero return complete (XC)
Positioning complete (X2)

Start of other
than zero re-
turn

Stop (Y15)

[ SUPERIPS PR N Y PEDE R

Positioning commenced (X8)

BUSY (X4)

»31_\

Zero return request (X6)

- Zero return start (Y13)
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(4) Program

[Example] Zero return using a zero return command.(Note: When an error occurs,
program execution is stopped and the error code is stored in the data register.)

[Data transfer] (1) Start conditions are shown in Table 6.9. -
(2) Interpolation operations are disabled during zero return.
A delay of approx. 50 ms occurs at one axis when zero return is started
at the X and Y axes simultaneously.
(3) Zero return cannot be repeated. When zero return is stopped, restart zero
return after a jog operation or positioning operation.

[Program]
Lot o e e e e e e e e e e e l

:-Creating necessary programs for AD71
+ [ Program for AD71(S1/S7) or A1SD71-S7 : Refer to Fig. 6.2-2.
Program for AD71S2 or A1SD71-82 : Refer to Fig. 6.2-1.

- N
—

X-axis zero return

i ~

M50 X1 X4 X8 XC XE Yi5 .
— m X axis
M55
I SET Tums on zoro
Y13 X18

" ! RST Tus o 2o

Y-axis zero return

{} PLS W
M51 X1 X5 X9 XD XF Yi6
— I PLS [ 6]
MS6 ‘ Y axis
; SET Tame oo
Y14 X9
) iH ST T gz |
Y13 XB _—— e 2 — - —
il —it RST
] Turns off zero
vi4 St e
” RST curs.
Ref
——IFROMI HO I K45 l D11 | K1 I ] eference program
Reads out the
error code from
the buffer mem-
_lrroM] Ho [ka4s] D12 ] K1 |— 7 ovimeDt
Error
reset XB
“ Hﬁ ﬁopl Ho |K201I Ki I K1 J_— Error reset
L . - \ A
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6.3.10 Present value change

(1) Flow chart (2) Conditions
Table 6.10 Present Value Change Condition

L Pre:ﬁ:;;: lue Signal State | Remark

Relevant axis BUSY OFF

Ensure that relevant axis
is not busy.

Write present value to
buffer memory.

L Complete

(3) Program

[Example] To change the current value to 500 when the X-axis present value change
command is switched form OFF to ON.

[Data transfer] ACPU data register AD71 buffer memory

Set the lower digits )
of the present value. D15 '___> Address 41 X-axis present value

Set the higher digits D16 42 change data
of the present value.

D17

D18 <] 602 X-axis present value
603 ©.9)

)
{4
).
({4
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[Program]
X-axis present value
r | change command
]|
1T PLS M1 M2 goes ON when the
X-axis present value
M1 change command is
i ON.
| I sET | M2 switched ON
]
e M2 W | Sets 500 to the dat
& 1 Iy a
£ I % | omovp | ksoo | D15 onstar
[
=
g
= DTOP Ho K41 D15 K1 X-axis present value write
2
o
o
SET MO Sets start interlock "MO".*
< RST M2 Turns M2 OFF.
2\
[
g [ Mo Reads the X-axis present
28 J| '[ DFRO | Ho | keo2| D17 | Ki value from the OS data
o §< area.
<
k= g Resets MO using the X-
2% D= | D15 | D17 RST | Mo axis present value change
of{ complete
- _ :
. [ Present ]
g e . value
w84 | X-axis start | change flag FommTmmmoososooooooomoeoooe 1 Executes the X-axis start
% o| | command Mo i i program by using the X-
x5 { } I } f X-axis start program — axis start command when
L |__ H ' the present value change
L it i < flag MO is reset.
+ :The X-axis start program should not be executed when "M0" is set (when
changing the present value).

Data should be written to two words of the upper and lower digits in the present vaiue
change area. Writing to only one word causes an error, and the present value is not
changed.

. The present value is modified to a zero address by zero return after changing the

present value. However, parameter and zero return data must be written before zero
return.
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6.3.11 Positioning stop

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

Table 6.11 Stop Signais

Independent Int
i Operation nter-
Item s\;alu::l P polation
g Relevant Other |Operation
Axis Axis

STOP signal from drive unit ON ] (o] o
PC ready signal (Y1D) OFF* | (o] o o
Stop signal from PC (Y15, Y16) ON* | (o] o]
BREAK key input from A6GPP or STOP _]"_— o o o
key input from AD71TU

O indicates that the signal is valid.
+ :In peripheral device test mode, positioning is not stopped if YD is ON or OFF.

(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 6.11, the
system is decelerated to a stop.

Arrange for stopping at upper and lower stroke limits and emergency
stops to be controlled independently of the PC.

Positioning speed

i\(Deceleration
| /
Speed : — f
] ! i '
: P :
] ! ' |
i ;o '
1]
BUSY i | I
(X4, X5) ' H
]
'
Stop signal .
(Y15, Y16) ,‘) 1
,l !
]
Start signal I S
(Y10, Y11, Y12)
: |4—-! Not started
Fig. 6.8 Stop Signal
" Stop
— SET Y15 X axis stop
Stop
+F RST Y15 X axi
axis stop reset

Fig. 6.9 Stop Program Example
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(b) Stop signal during deceleration

The operation decelerates and stops at that speed except in the
following cases.

1) When zero return is executed, only the stop signal during decel-
eration is stopped. :

Deceleration

Zero return

Near-point dog

BUSY
(X4, X5)

Stop
signal

Fig. 6.10 Stop Command Received During Zero Return Deceleration

In the case of a stop when the stop signal is turned ON after the near-point dog for zero
return, return to the position prior to the zero-point dog by jog operation, and retry.
Otherwise, the A1SD71 can malfunction.

2) When bit 0 in the emergency stop area is set to 1 in the
speed/positioning control switching mode when using an
AD71S2 or A1SD71-82, the deceleration curve changes to the
emergency stop curve.

When the stop signal is turned on during positioning ] l When the stop signal is turned on during deceleration—l

Speed control mode Positioning control mode Speed control mode Positioning control mode
'l‘, Normal decel-
« ¢ eration curve

1

4 L}
Emergency .
~_— stop curve !

1

1

Normal speed
curve
Emergency
stop curve

BUSY

BUSY :
L - )
Stop signal [ l— Stop signal : l l
Bit 0 in the emer- ! [ Bit 0 in the emer- : |
gency stop area ' gency stop area .
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(c) Stop signal reset

A start signal (Y0, Y1, Y2) 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 6.11 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".

(e) Stop during interpolation operations

During interpolation operations, both axes can be stopped by either
the X- or the Y-axis stop signal. However, when interpolation and
independent operations are combined in the start data number auto-
matic switching (pointer setting), the axis stops as shown below at
the point update. Therefore, after going to independent positioning,
the stop signal is only valid for the self axis.

Point update
/ Pattern 01 \ Pattern 00

Dweli

A

Dwell

C B

(Interpolation operation)

(Dual operation)

Stop Signal ON
during A

Stop Signal ON
during C

Conditions

Both axes are stopped.

The self axis is
stopped.

The other axis is not
BUSY. Or the other
axis is executing
independent
positioning of B.

Both axes are
stopped.

The other axis is not
executed positioning
of B.

Fig. 6.11 Stop during Interpolation

(2) Other stop signals

In addition to the four stop signals in Table 6.11, the following also stop
processing while the AD71 is BUSY. For all the following, positioning is
decelerated to a stop and the A6GPP displays an error message.

Table 6.12 Stop Signals

independent Int
P Operation nter-
Item S‘?::I P polation
9 Relevant Other |Operation
Axis Axis

Ready signal from drive unit OFF ] o (0]

Operation error (8231 error) O o) O

AD71 bus error O 0] o
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(3) Restarting after a stop

(a) Proceed to the next address

The table below shows when data number automatic switching is

used and not used.

Absolute Method

Incremental Method

Two Axes Independent

Two Axes Independent

Operation/ Operation/
Two Axes Interpolation Two Axes Interpolation
Operation Operation
Data number automatic . .
switching is used. Available Unavailable
Data number automatic Unavailable Unavailable

MELSEC-A

switching is not used.

Apply the following processes for the unavailable mode:

« Restart after zero return.

+ Restart after resetting the positioning data.

» When setting the data number to the 1st point (X-axis address: 0, Y-axis address: 300)
in the AD7187 positioning start data area, data number automatic switching is not
used.

+ When setting several data numbers to the AD71S7 positioning start data area (X-axis
addresses: 0 to 39, Y-axis addresses: 300 to 339), data number automatic switching
is used.
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1) When data number automatic switching is not used in the abso-
lute method.

The executing data number is stored to buffer memory addresses
48 (X axis) and 348 (Y axis) during positioning and kept until the

next start. This applies to the restart after stop.

[Data transfer]

AD71 butfer memory

ACPU data register .
Address 48 Data number during
X axis execution
D22
E> X-axis start data
] 0 number
[Program]
Stop
signal Yi5
l,t’l { = RST | Yi5 Resets the X-axis stop.
Restart
{ | PLS | M51 Restart
M51
I l FROM HO K48 D22 K1
TO HO KO D22 K1
M51 Y15
: : ] I SET | Y10 X-axis start
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(b) Zero return method
Refer to Section 6.3.9.
(c) Restarting after a stop during zero return

Zero return starts cannot be repeated. Execute zero return after the
following operations.

1) Execute positioning from the correct data number.

2) Execute positioning using a jog operation when positioning is
stopped near the zero point.

(d) Positioning is stopped by using the BREAK key on the A6GPP.

BREAK key is valid for the X and Y axes. Positioning can be restarted
when both axes are not BUSY. If one axis is BUSY, starting is
disabled.
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6.4 ACPU Remote I/O Station Programming

This section explains the pfogramming of the master station (ACPU) when
the AD71 is loaded in a remote station.

6.4.1 Notes on programming

Data communication with a remote I/O station is on a batch refresh basis af-
ter the END (or FEND) instruction is executed in the master station pro-
gram.

Note the following points when loading an AD71 in a remote 1/O station:

For detailed data link specifications, refer to the Data Link Unit User's Man-
ual.

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

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

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

Link registers (W) are used for data communication between the master
station CPU and the AD71. Therefore, it is necessary to write a program
to perform the following processing: (a) transfer the data stored in the
link registers to other devices after execution of the RFPR instruction,
and (b) write the data that is to be transferred, to the link registers, before
execution of the RTOP instruction.

(3) The RTOP and RFRP instructions cannot be executed in the same scan
for one AD71 in a remote I/O station. (These may be used in the same
scan if addressed to separate AD71 units.)

(When two AD71s are loaded in a remote I/0 station, an RTOP instruction
for AD71 number one can be executed simultaneously (i.e. within the
same scan) with an RFRP instruction for AD71 number two.)

All data communication must therefore be interlocked as shown in the
examples that follow.
I/0 numbers have been assigned as X0 to 1F and YO to 1F.

(4) AD71 control signals

« Due to the relationship between the master station scan time and the
link scan time, Y[ ][ ] may not be output to the remote /O station by PLS

YOIl

¢ Since data is communicated between the master station and the remote
I/0 stations in the batch refresh mode after the END (FEND) instruction
is executed, pulse output cannot be used to execute the RST instruction
subsequent to the SET instruction.
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MELSEC-A

Signal Direction: PC CPU to AD71 Signal Direction: AD71 to PC CPU
Device . Device -
No. Signal No. Signal
YO to X10 to
YC Reserved X1C Reserved
On indicates AD71 fault.
YD Switches X1D off X1D RFRP and RTOP instructions
cannot be used.
Switched on by master station
CPU when RFRP instruction is
executed (data transferred On while AD71 in remote
YE from link unit to master station | X1E station is processing RFRP
CPU). instruction,
To be reset in user program
after ensuring that X1E is on.
Switched on by master station
CPU when RTOP instruction is
executed (data transferred On while AD71 in remote
YF from master station CPU to X1F station is processing RTOP
link unit). instruction.
To be reset in user program
after ensuring that X1F.is on.

Timing

AD71 fault. RTOP and RFRP X1D

instructions cannot be used.

Execution of RFRP instruction

Switched on by AD71 faulit.

X1D turns off when YD

S

turns on.

/X

YD

Switched on to reset X1D

Switched on by RFRP instruction.

~~

Switched off by the
user program.

Switched off by X1E.

YE

R

I S

lian~

)

X1E

Execution of RTOP instruction

YF

X1F

R ——

Switched on when remote station , RFRP processing

processes RFRP instruction.

, compiete

"In this range, an RFRP instruction

cannot be executed for an AD71

which is processing another RFRP
instruction.

Switched on by RTOP instruction.

— R

Switched off by X1F.

X

7 S

)

————

Switched on when remote station : RTOP processing

processes RTOP instruction.

, complete

" In this range, an RTOP instruction

cannot be executed for an AD71

which is processing another RTOP

instruction.

»
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6.4.2 Reading and writing data
(1) Read from remote 1/O station
[Format]
Execution condition
I} IRFRP| n1 | n2 | D | n3

Symbol : Description Available Device
n1 AD71 1/O number assignment from master station K, H

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[

FROM/TO instructions.)

Set the /O number identified from the master station as the head
I/0 number in n1 for the RFRP and RTOP instructions. (The
number is different from the upper two digits designated for

Examle: Reading one word from buffer address 600 of the AD71
located at I/0 address X, Y130 to 14F in a remote 1/0O

station.

To read once on receiving the start signal

(Start signal)

(AD71 ready signal)

X131
|1

1 || SET | M1
M1 YISE  X14E  Y13F  X14F -
|| | K. | . | ) .
1 1 g 7 (—1 SET | M2
RST | Mi
M2
1 'RFRP | H130 | Keoo | W50 | K1
X14E
|1 Mov | wso | D10
RST | M2
RST | Y13E

Interlock conditions for
RFRP execution (Y13E,
X14E, Y13F, X14F)

When remote station exe-
cutes RFRP instruction,
X14E turns on and data is
transferred.

RFRP instruction execution
command reset

RFRP instruction execution
flag reset
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To continually read while start signal is on.

(AD71 ready signal)
(Start signal) X131 M3

|1 | 1 |
11 1] e SET | ™
RST M3
M1 Y13E X14E Y13F X14F
I 7|I i ¥ LK LK SET M2 Interlock conditions for
I e A A1 RFRP execution (Y13E,
X14E, Y13F, X14F)
RST M1

|1 RFRP | H130 | K600 | Ws0 | Ki

{ |L MOV W50 D10 When remote station exe-
cutes RFRP instruction,
X14E turns on and data is
transferred.

RST M2 RFRP instruction execution
command reset

RST Y13E RFRP instruction execution
flag reset

SET M3 Generates pulse for repeti-
tion
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(2) Write to remote I/0 station AD71
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[Format]

Execution condition

I} {RTOP[ nt [ n2 | D | ns

Symbol Description Available Device
ni AD71 {/0 number assignment from master station K, H

n2 Head buffer address to which data will 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

POINT;

Set the I/0 number identified from the master station as the head
I/O number in n1 for the RFRP and RTOP instructions. (The
number is different from the upper two digits designated for
FROM/TO instructions.)

Examle: Writing two words to buffer address 602 and 603 of the
AD71 located at I/0O address X, Y130 to 14F in a remote

I/0 station.

To write once on receiving the start signal
(AD71 ready signal)

(Start signal) X131
| [} SET | M1
M1 Y13E X14E Y13F X14F
[ L A e pa SET M2 Interlock conditions for
H Al Al Al Al RTOP execution (Y13E,
X14E, Y13F, X14F)
RST M1
2
(| RTOP | H130 | K602 | W50 | K2
X14F
l l RST M2 When remote station exe-
cutes RTOP instruction,
X14F turns on and execu-
tion command is reset.
RST Y13F RTOP instruction execution
flag reset
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6.4.3 Program example

This section shows an example of a program for starting X and Y axes, in-
terpolation and zero return.

The preconditions are listed below:

(1) All parameters, zero return data and positioning data have been written
to the AD71 loaded in the remote I/O station from a peripheral device.

(2) The AD71 has been assigned to X, Y100 to 11F, as seen from the master

station.

(3) Sixty-four link registers (W100 to 13F) have been allocated to RTOP
instructions, and sixty-four (W200 to 23F) to RFRP instructions.

(4) Data number pointers, etc. have been written to the link registers.

(1) Link parameters]

* LINK*
M:B & ALL L:B -
M:W o ALL L:W -
SLAVE M- ALLL W.D.T INTER- M:W 5 ALL R:W 100 -13F
MASTER| PC FORLINK | MITTENT | M:W « ALL R:W 200 -23F
STATIONS B w 10ms 10ms M:Y - ALL L:X -
M:Y -5 ALL R:Y 100-11F
M 1 - - 28 XXXX M:X « ALL L:Y -
M:X « ALL R:X 100-11F
R Me L M->R M«R Mo L/R M« L/R
NO. B w w W Y XY X YIX
Rt | e ] e 100 - 13F | 200 - 23F | 100 - 11F | 000 - 01F | 100 - 11F | 000 - O1F

M : MASTER L :LOCAL R :REMOTE /O

(2) Program examp@

M9037
o3

H
{ WAND 0001 D9228 D0 H

M100 Y10E
27 i

K
F —{ <=0 D0}

N

K
r {0 D

H
[ WAND 0001 D9224 D1 H

—{m100 H

—{ RST Y10E 1 ]

M100
w

{RST yioF H

LU

MO== M101

—{ MC NOo M101 H

v

(Continued on following page)

Detects fault status of remote 1/O station No. 1
(fault indicated when b0 of D9228 is set to *17).

Detects parameter communication by remote
I/0 station No. 1 (communication in progress
when b0 of D9224 is set to "1").

Turns M100 ON when remote /O station No.1
is faulty or during parameter communication.

Resets handshake signals YOE (YnE) and YOF
(YnF) when a communication error occurs dur-
ing execution of the RFRP or RTOP instruction
by remote 1/O station No. 1.

6-59
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(Continued from preceding page)

M9039 \
—— { PLS Mo H
MO
| { SET M1 H
M1 Y10E X11E YI0F X11F
——H L3 # H — SET M2 H
- [ RST M1 H
M2 -
K K2
L [movs ¥Ho H Resets an AD71 within one scan after CPU
RUN set.
- K
- {Mov i wizo H
H K K
L {RTOP 0100 201 w130 1 H
X11F
- — { RsT M2 H
X11D
F —| [ RST v1oF H
J
M9039
T _ {y1o H PCready ON
Xaxis X axis Interpola-
start  zero return tion start .
—i # # {M11+ 1 X axis start
X axis Yaxis Interpola-
2ero return start  fion start .
F ——W W {m12 H Xaxis zero return
Y axis Y axis Interpola-
start  zeroreturn tion start
—| # H —{ M3 H Y axis start
Y axis Yaxis Interpola-
2eroreturn start  tion start
F——H K {M14 1 Y axis zero return
Interpola- X axis X axis Y axis Y axis
tion start start  2ero return start  zero return )
-—1t # # ¥ W {mis 1 Interpolation start
M15 X105 X109 X10F X101 X108 X10E X104 - . )
—F # # #H it ¥ # # { M3 H AD71 X axis interpolation start ready
M11
—1}
M12
i
M11 M3 m32 R
— I i {msz H Data write ready
M15
—
M43 Y10E X11E Y1OF X1IF  M21 R
} # # # H L —1. SET M4 H X axis data No. write
M4 H K K
— 1} {RTOP 01000 W110 § 1
X11F -
- — | {ser s H X axis pointer write command
X11F
- it - RsT vioF H
X11D
+ —
v v

(Continued on following page)
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(Continued from preceding page)
Y M3 M5 Y10E XNE Y10F X11F
V2 W W

I i} H # # # { SET Me H
M6 H K K X axis pointer write processing
} [RTOP 010039 W115 1 H
X11F
I F [ SET M2t X axis data write complete flag
X11F
- I { RST Y1OF H
X11D
r —i [ RST M4 H

- [RST M5

- { RST Ms H

M15  M21 M3 Y10 X11E Y10F X11F M22
W 1 W w W

'_” ” ” Ly ar g [SET M7 }
M28  M13 . . . .
— — Y axis data No. write processing
M7 H K K
—{} {RTOP 0100 300 W116 5 H
X11F
- } { SET Ms H
X11F
- - { RsT vioF H
X11D
- —
M3 M8 YI0E XI11E Y1OF X11F
F i # # # # {seT M9 H
M20 . .
—— Y axis pointer write processing
Mg

H K K
} —RTOP 0100 339 W118 1 H

X11F

i — { seT m22 H Y axis data write complete flag
X11F

- k { RST YioF H
X11D

} { RsT ™7

- { RsT ms

H
1
- [RsT M9 K
H

M13 X101 X105 X109 X10F -
+—it { ¥ ¥ H { m2o
M14
v v

(Continued on following page)
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(Continued from preceding page)
M2t M3 M1 / N
! il i { seT vito H X axis positioning start
M3 M12 XtoC .
— ——— ——JF { SET Y113 H X axis zero return start
M22 M3 M15 . T
—} {| {— —{ seT v112 H Interpolation positioning start
M20 M13 . .
- ' i} { seT vin H Y axis positioning start
M20  M14 X10D .
| i} # { seT v114a H Y axis zero return start
Y110 X108 X104
— | i} ; {RST Y110 H
Y113 Resets the start signal on completion of start.
{RsT v113 H
- { RsT M21 H
Y112 X109 x10s
— t 1 { RST v112 H
Y114 Y112
— — {RsT M21 H
Y114
- { RsT Y11 H
_ Resets the start signal on completion of start.
- {RsT 114 |
- { RST M22 H
M3 M20 X101  M32
— ——#—— ¥ { seT M30  H Interlock condition for present value read
- [rsT maz2 H )
M30 Y10E X11E Y10F X1IF
—¥ 4 # # { sET Ma1 T
- { RsT Mao H
M31 H K K
} {RFRP 0100 602 W210 4 H
X11E ‘ < Present value read processing
L 4} {RMOV w210 D2104
X11E
- - { RsT mMa1  H
X11D
o — |} { RST Yt0E H
- {seT M2 H )
{mcrR N0 H
CIRCUIT END
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7. TRIAL OPERATION AND ADJUSTMENT
This chapter describes the instructions for trial operation and adjustment of
the AD71. Since the positioning module is used with an A series CPU, refer

to the section on trial operation and adjustment in the CPU User’'s Manual as
well.

7.1 General Check List

Before testing the AD71, check the following:

Table 7.1 General Check List

Check Point Description Check

Check that the lead wire connectors, which were
1 | Battery disconnected on delivery, are connected to the
corresponding pin connectors on the PC board.

» Check that zero return data has been set.

Parameter settin
2 a te tting « Check that values are correct.

« Check that positioning data has been set.

Zero return data settin
8 tting o Check that values are correct.

Check that parameters have been set.

4 | Positioning data
Check that values are correct.

POINTI

If only one axis (X or Y axis) is used, parameters and zero return data
must be written to the unused axis. Otherwise zero return will resuit in
error and switch on the X0B (error detection) signal.

(Data written must be within the range given in the User’'s Manual.
Parameters may be default values.)
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7.2 Tests and Adjustments Procedure

This section describes the instructions for trial operation and adjustment of
the AD71. For its trial operation and adjustment as a control system using a
PC, refer to the A Series CPU User's Manual.

7.2.1 Sequence check

Use the following procedure to check the system.

Set the key switch on the AD71 front panel to "LOCK." This only changes the
present value and allows checking of the positioning functions with the feed
pulse output stopped.

L Sequence check ]

WDT
ERR or HOLD
LED on?

YES AD71 fault,
Refer to Chapter 8.

READY LED off? | No PC ready signal (Y1D), Check sequence program.

Connect the A6GPP to the AD71 and start up the system using SWOGP-AD71P.
Conduct the AD71 test procedure using the A6GPP.

Drive unit ready signal not received. Check drive unit and
wiring.

SERVO-ERR
LED lit?

After executing zero return, start positioning using sequence program.
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7.2.2 Positioning operation check

After completing the check given in Section 7.2.1, turn the key switch on the
front of the AD71 to OFF or M.PRO.

Check the operation after setting the parameter speed limit value at slow
speed and preparing for an emergency stop if a dangerous state occurs.
The positioning operation should be checked after executing zero return.
The A6GPP (including AD71P) has a handy monitor function and is valid when
the operation is faulty. Take corrective action after reading the error code and
finding the cause of the error.
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8. TROUBLESHOOTING

Errors may be detected by:

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

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

8.1 Errors Detected by AD71

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

(1) A new error will overwrite the previous one in the buffer memory. The
code is displayed on the lower left hand side of the A6GPP’s screen.

(2) Error code "0" indicates no error.
(38) 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 SWOGP-AD71P
Operating Manual.

(4) Error detection
XB is the error detection flag. Resetting the error also resets XB.
Error codes are classified as shown in Table 8.1.

Table 8.1 Error Code Classif‘ication

Error Code Error Classification : Remarks
1to 46 Data range error Refer to Section 8.1.1.
50 to 51 AD71 HOLD errof 1 Refer to Section 8.1.2.
60 to 64 Buffer memory write disable error Refer to Section 8.1.3.
70 to. 79 AD71 start and operation error Refer to Section 8.1.4.
80 to 81 AD71 BUSY stop error Refer to Section 8.1.5.
90 to.96,140 Other error Refer to Section 8.1.6.
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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 AD71 as shown below.

Table 8.2 Data Range Check

Data Operation

« At power on+
« When parameters have been transterred from the A6GPP to the AD71.
Parameters | ® When PC ready signal (Y1D) changes from OFF to ON.

« When positioning, zero return, jog, or inchihg has been selected in A6GPP
test mode.

« When parameters or zero return data has been transferred from the A6GPP
to the AD71.

Zero return | | wien PG ready signal (Y1D) changes from OFF to ON.

data
« When positioning, zero return, jog, or inching has been selected in A6GPP
test mode.

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 (XB).

A list of error codes is shown in Table 8.3.

POINT|

When no parameters have been set or any one parameter is erroneous
(outside the setting range), all data are controlled as initial values given
in Table 3.5, Section 3.5.1. However, the parameter area data remain
unchanged from the user settings.
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Table 8.3 Data Range Error Codes

Error Check Range Re-
Code Data Type Check Point (Errors occur outside the marks
following ranges.)
(] Normal
1 Travel per pulse 1to 100
1 to 12,000 in mm, inch, or degree
If travel per pulse is "a" (unit/Pulse),
speed V range is restricted as given
2 Speed limit value below:
V(unit/pulse) __ 200,000
[a (unit/pulse )] x 60 pulse/s
1 to 20,000 in pulse
3 Jog speed limit value | 1 to parameter speed limit vaiue
4 Starting bias speed 0 to parameter speed limit value
5 Acceleration and 64 to 4,999
Parameter | deceleration times (AD71S2/A1SD71-S2: 64 to 50,000)
0 to 255 in pulse .
6 Backlash 0 to 65535 in mm, inch or degree 3
0to 162,000 in mm
7 Upper stroke limit 0to 16,200 in inch or degree *2
0 to 16,252,928 in puise
8 Lower stroke limit 0 to upper stroke limit
9 Error compensation 0 to 100,000 in mm, inch, or degree
10 Travel distance per 1 to 100,000 in mm, inch, or degree
manual pulse 1 to 100 in pulse
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 pulse
Starting bias speed to parameter *
21 Zero return - Zero return speed speed limit. (Not 0) 1
data
Starting bias speed to parameter
22 Creep speed zero point return. (Not 0)
23 Dwell time 0 to 499
24 Torque limit 10 to 250
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Table 8.3 Data Range Error Codes (continued)

Check Range
(E::':; Data Type Check Point (Errors occur outside the Ret:ark
following ranges.)
) e Starting bias speed to parameter .
30 Positioning speed speed limit. (Not 0) 1
31 Positioning address | Within stroke limits
32 Dwell time 0 to 499
a3 00, 01, or 11 in bits 0 and 1
Positioning {00 only if start data No. is 400)
34 data Pattern 11 may be used a max. of 9
times consecutively.
35 Positioning pattern Travel for consecutive 11 patterns
must be in the same direction.
36 The addressing method must be the
same for consecutive 11 patterns.
37 ' Interpolation start setting for both
axes must be the same (00 or 01).
40 Start number 1 to 400
41 Pointer Oto 19
Starting bias speed to parameter .
42 Speed change speed i mit (Not 0) 1
0 to 1,620,000,000
43 E;:f‘egt value in mm, inch, or degree | *2
o 9 Oto 16,252,928 in pulse
Positioning
start data Starting bias speed to parameter *
44 Jog speed jog speed limit (Not 0) 1
When two axes are to be started at
. the same time, both must be set for
45 Start axis interpolation start (00) or for dual
axis start (11).
The second axis must not be busy
. or must be behind the start point
46 Start axis when an interpolation start (00) or a
dual axis start (11) is called.

*1: If the set speed exceeds the parameter speed limit value, positioning is controlled at the
parameter speed limit value.

*2: If the units are mm, inch, or degree and travel per pulse is "a" (unit/pulse), the address S
range is restricted as given below:

—Swai___ 16 252 928(pulse)

a (unit/pulse)

*3: When the travel distance per pulse is set to 1.
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8.1.2 AD71"HOLD" errors

The errors shown in Table 8.4 are indicated by the AD71 "HOLD" LED. Errors
50 or 51 indicate a hardware failure.

Table 8.4 AD71 Hold Error Codes

(E;J:; Check Point Error Definition Corrective Action(s)
50 Operation time-out error

Operation (hardware fauit)
element (8231)

Replace the AD71.
Operation error (overflow,

51 underfiow, etc.)
; Clear the entire memory
51 L’:;;Tre memary has not been using a peripheral device or
’ the sequence program.
AD71 Perform either of the following
. . reset operations.
50.51 Operation error due to noise » Using the reset key switch
’ (overflow, underflow, etc.) of the CPU module.
+ By switching power off and
then on.

In the event of any of the abové errors occurring 1) turn off the AD71 ready
(X1) 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 addresses or
writing when the buffer cannot accept the data prompts the error codes shown
in Table 8.5. The sequence program must be checked and corrected.

Table 8.5 Buffer Memory Write Error Codes

Error

Code Shared Memory Address Error Definition

Pointer value 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 Y1D is on.

64 | Monitoring present value area Data written from PC to a write prohibit
Speed area address.




8. TROUBLESHOOTING

8.1.4 AD71 start and operation errors

The following errors are detected when AD71 cannot start operations after
receiving a PC CPU command due to AD71 internal condition errors or AD71
operating errors. Error codes are shown in Table 8.6 beiow.

Table 8.6 AD71 Start and Operation Error Codes

Error
Code

Cause

Corrective Action(s)

70

READY signal is OFF at the start

Set the drive unit READY.

71

_External stop signals (6A and
8A) are ON at the start.

Turn OFF the stop signals (6A and 8A).

72

The AD71 ready signal (X1) and
PC CPU ready signal (Y1D) are
OFF at the start.

Turn ON the PC CPU power and set the PC
CPU to RUN.
Check the hardware.

73

The relevant axis is BUSY at the
start.

Do not start when BUSY.

74

The relevant axis positioning
complete signal is ON at the
start.

Restart after turning OFF the start signal.

75

The M code ON signal is ON at
the start.

Turn OFF the "M code ON" signal using the "M
code OFF" signal.

76

» The stop signals (Y25, Y26) are
ON at the start.

« Inputting the BREAK key from
an A6GPP stops operations.

¢ Turn OFF the stop signals (Y25, Y26).

» Release the stop processing from the A6GPP
or AD71TU.

77

Zero return is repeated more
than twice consecutively.

Zero return cannot be repeated.

(1) Position to a point before the near-zero
point dog using JOG operation, and then
perform another zero return operation.

(2) Operate the system briefly in the positioning
mode, and then perform a zero return
operation.

78

The zero return complete signal
is ON when zero return is
started.

Zero return has been already completed.
Transfer positioning or the jog operation.

79

Outside the range from 0 to
16252928 pulses.

« Return inside the stroke limit range using jog.
» Perform zero return.
» Change the present value.

Note

1: Start includes;
o Zero return start
» Jog operation
e Manual pulse

2: For interpolation starts,error codes are always given for both axes even if one axis

has an error.
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8.1.5 AD71 positioning start errors during BUSY

The following errors are detected when the drive unit ready signal is turned
OFF while AD71 is BUSY or when positioning is stopped during zero return.

Table 8.7 BUSY Error Codes

Error . .
Code Cause Corrective Action(s)
80 The READY signal is OFF during | Check the drive unit and turn ON the ready
BUSY. signal.
Zero return is stopped. Zero return is not allowed more than twice
consecutively. if necessary, return to the
81 position before near-point dog using a jog
operation or positioning by specifying the data
number, and restart zero return.

8.1.6 Other errors
(1) Errors exclusive to AD71S2 and A1S-D71-S2

(E:'::; Data Type Check Point Corrective Action(s)
90 Positioning mode Data is set outside the range from O to 2.
o1 Parameter Emergency Data is set outside the range from 64 to
deceleration time 50000 (msec).
92 Interpolation is started in the
speed/positioning control switching mode.
Start
processing In the switching mode:
o3 | &MMor Restart area » Restarted after a stop during speed control.
« Restart after completing positioning.
' The restart number is different from
94 Start data Start number executing number.
95 error Travel distance Data is set outside the range from O to the
change area stroke upper limit.
Buffer
og | memory Setting travel Data is written from the PC CPU to a write-
write- distance area protected area. :
protected
(2) Errors exclusive to AD71S7 and A1S-D71-S7
Error Data T Check Poi . .
Code ata Type eck Point Corrective Actlon(s)
140 D:;;iz;i n Manual pulse output | Data is set outside the range of 1 pulse to
Fs’tart 9 speed 2000 pulses.

(3) "AD71 bus error”

Besides an AD71 fault, the factor responsible for this error may be continuous
access to the AD71 buffer memory in large amount from the sequence program.
In this case, refer to Section 8.2 and check.

The "AD71 bus error" can be confirmed only when AD71P or AD71TU is used.

8-7
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82 Troubleshooting

8.2.1 General troubleshooting

[ Error

|

Use the peripheral device to read

error code.
Error code? YES Check cause and remedy according to error code
) list.
NO
. . D t .
Drive unit operates. NO 0es not move See Section 8.2.2 "Drive inoperative"
YES
Incorrect
e NO positioning
Positioning OK? See Section 8.2.3 "Incorrect positioning”
YES
Positioning
. NO speed wrong
Positioning speed OK? See Section 8.2.4 "Positioning speed wrong"
YES
Corrupted
. NO positioning data
Positioning data OK? See Section 8.2.5 *Corrupted positioning data"
YES
Unrequested
- YES stop i
Positioning stops? See Section 8.2.6 "Unrequested stop”
NO
NO . -
System zeroed OK? See Section 8.2.7 "Zero return fault
YES
Are all other units OK? NO Refer to relevant instruction manuals.
YES

Contact Mitsubishi representative.
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8.2.2 Drive inoperative

Check LOCK switch.

MELSEC-A

In LOCK Fb YES

NO

Check LEDs on AD71 front panel.

READYO O XZERO
SERVO[X® O YZERO
-ERR[Y. ® HOLD
XBUSYO O BAT ] ERR
YBUSYO @ WDT

Are any of the LEDs YES

Set LOCK switch to OFF.

marked ® on?

READY LED on? NO

SERVO-ERR
Turn on servo ready signal.

HOLD, WDT ERR
If CPU reset does not remedy error, contact
nearest Mitsubishi representative.

Check pulse output

NO

Conforms to drive

Switch on PC ready signal (Y1D).
(located on slot 0)

unit requirement?

Reset parameter pulse output mode according to
motor drive unit.
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@

MELSEC-A

Operate positioning test
procedure from peripheral device.

e YES
Test positioning OK? Check sequence program.

Where possible, check AD71

pulse output using an

oscilloscope.

NO Check AD71 to drive unit wiring.
Output OK? AD71 error.
Contact Mitsubishi representative.

YES

Recheck specifications of
interface between motor drive
unit and AD71.

If they are inconsistent, take
appropriate steps.

Inspect the motor drive unit and
replace if faulty.

8-10
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8.2.3 ' Incorrect positioning

Check whether the positioning control
mode is the speed/positioning control
switching mode.

Is it the positioning YES

control mode?

Turn ON the enable signal and the con-
trol switching signal and switch control
from velocity control to positioning con-
trol.

Is the time required YES

for control switching wit in the

NO

\
Check these points
when an AD71S2
or A1SD71-82 is
Normal
/

Check whether the positioning error (er-
ror amount and error occurring position)
is random or regular.

YES

Is it regular?

Execute the test operation (positioning)
using a peripheral device.

YES

» Check the set data and
machine position; correct if
necessary.

» Check the backlash compensa-
tion value and error compensa-
tion value; correct if necessary.

* Check the parameters and
positioning data; correct if
necessary.

Is it rotating correctly?

Check for sources of noise (welder,
power supply, etc.)

Check the sequence program.

e Check the data number and ad-
dresses.

¢ Check the current value.

+ Check the stop signal.
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Motor drive unit failure.

NO — Replace the unit.

AD71 error.

-» Contact Mitsubishi representa-
tive.

Is there potential noise
interference?

Is there potential noise interference?

Positioning OK?

Take appropriate measures to prevent
noise interference.

» Run signal cables away from power ca-
bles.

¢ Use shielded twisted-pair cable for the
signal cable.

e Ground the module correctly.

e Install the module away from noise
sources.
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8.2.4 Positioning speed wrong

Check parameters and
positioning data.

Data OK? NO

YES

Check that positioning speeds
are within parameters.

ositioning

speed > parameter YES

Correct the data.

speed limit?

Interpolating?

Positioning

Check for a PC instructed speed
change.

YES

control mode?

YES

Set speed within parameters.

Actual speed of longer-travel axis is about 5 %
lower than set speed.

Speed changed by PC?

Check output pulse frequency us-
ing pulse counter or
oscilloscope.

NO

Check sequence program.

Frequency OK?

Check motor drive unit.

8-13
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8.2.5 Corrupted positioning data

Is there a sequence program to
which positioning data and zero
return data are written?

NO

No prom/

YES

Check if the correct address and
values are written to sequence
program.

NO
Correct sequence program.

YES

Check AD71 battery LED and
battery voltage.

Battery OK? Change battery.

Contact Mitsubishi
representative.

8- 14
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8.2.6 Unrequested stop

Check for a stop command from
the sequence program.

YES Check the operation by skipping the stop com-
mand. Correct the sequence program if there are
problems.

Stop command given?

Disconnect stop signal cable.

Positioning stops? NO

Stop signal circuit fault.

Check for sources of noise
(welder, power supply, etc).

NO AD71 or motor drive unit failure.

- Replace the unit.

AD71 error.

- Contact Mitsubishi representative.

Potential noise
interference?

Eliminate source of noise or
screen AD71 cables etc.

Positioning stops?

Take appropriate measures to pre-
vent noise interference.

» Run signal cables away from
power cables.

» Use shielded twisted-pair cable
for the signal cable.

« Ground the module correctly.

¢ Install the module away from
noise sources.
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8.2.7 Zero return fault

(1) Partial zero return

Monitor zero return process with
peripheral device.

NO Check zero return switch wiring

i ?
Zero return signal OK? etc.

YES

Creep speed reached?

Check the zero return method
selected in the parameters.

YES

Stopper method?

Check that zero return signal
switches on then off.

Time-out method.

YES Stops after

tops when zero-phase

signal turns on? System is OK timer times out.
NO
Check pulse chain from AD71.
NO AD71 failure.

Pulse chain OK?

Contact Mitsubishi representative.

Check motor drive unit.
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(2) Zero point position has shifted (using zero-phase signal)

Check the distance the zero point
has moved.

. Check it the position where the near-point signal
Is the distance YES is turned OFF is too close to the point where the
always the same? Zero-phase point signal is turned ON.
Refer to Section 3.5.2.
NO

Make sure the zero point is close
to the near-zero signal.

s the zeroret\
completed close to the point YES Check for near-point dog chattering.

where near-point dog signal Replace if necessary.
ON position?

If zero return is completed, check
which near-point signal stays ON.

Is zero return completed
while the near-point signal
stays ON?

YES Near-point dog sensor contact or wiring is faulty.
Replace faulty equipment.

Check for a zero-phase signal.

NO Check the zero-phase signal circuit; correct if nec-

Is a signal input?
9 P essary.

The AD71 is faulty.

— Contact Mitsubishi representa-
tive.

Motor drive unit is faulty.

- Replace it.

Note : When using the stopper method, make sure that the stop signal is input or
timer setting is correct. If so, the AD71 or motor drive unit is faulty. Replace
the faulty AD71 or motor drive unit.
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9.

9.1

MAINTENANCE

Unit Storage

This section describes how to maintain the AD71 (unit storage and battery
replacement).

For other modules (i.e., the power module, PC CPU module, 1/0 module,
special modules, etc.), refer to the appropriate User's Manual.

The AD71 should be stored in the following environments:

(1) Ambient temperature 0 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.

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

A two hour "warming up” period should be allowed if the AD71 has not been
powered up for over 12 months. (This is to allow the electrolyte in electrolytic
capacitor to stabilize.) The battery should be replaced every 10 months if the
unit is not powered up to maintain buffer memory data. (If the AD71 has not
been used for 10 months or more, the data in the AD71 could be lost. In this
case, it is necessary to check the set data.)
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9.2 Battery Change

This section explains when and how to change the battery.

9.2.1 Battery change frequency

When the data backup battery voltage drops, the LED on the AD71 front panel
is lit and an input signal (battery error) to the PC GPU 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.

ro---- Example --------------moeomoem oo 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 } Total power supply off time for
24 (hours) x 2 (days) = 48 hours J one week

7200 (hours) / (70 + 48) (hours) = 61 (weeks)

61 (weeks) x 7 (days) = 427 (days)
Regarding one month as 30 days,

427 (days) / 30 (days) = 14.2 months

Hence,
| it is necessary to change the battery every 14 months.

The same battery is used for all MELSEC-A series modules.
The battery can be stored for five years. The battery is guaranteed to work for 300 days in total.
The following battery is used. When replacing the battery, order from a Mitsubishi repre-
sentative.
Product : Lithium battery
Model : A6BAT (with 3.6 V lead wire)
Precautions when handling the battery
(1) Do not short circuit the battery.
(2) Do not take the battery apart.
(3) Keep the battery away from fire.
(4) Do not heat the battery.
(5) Do not solder the electric poles.
(6) Do not measure the voltage using a tester. Otherwise, the capacity will be greatly lowered.
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9.2.2 Battery replacement procedure

Fig. 9.1 shows how to replace the battery.

Battery replacement Capacitor Backup Time
Positioning Backup Time (min)
Module Guaranteed | Actual Time
Time (min) (TYP)
Prepare a new battery. AD71 5 15
AD71S81 5 15
AD71S2 5 15
Turn OFF the power to
the PC CPU. AD7187 5 15
A18D1-82 7 22
A1SD71-87 7 22
Remove the AD71.  |..... Refer to Chapter 5.

Pull the used battery from

Insert the new battery into
the holder, and set the bat-
tery's connector. \

Reinstall the AD71.
Lead wires
(Red: Positive (+))
Battery
+ ABBAT
Turn ON the power to the
PC CPU.
Lead wires Connector
(Blue: Negative (-)) i
Lead holder
Is the AD71(S1/S2/S7 T
BAT.ERR LED of the~~,_°FF ( ) Lead wires

AD71 lit?

(Red: Positive (+),
Blue: Negative (-))

ABBAT— | [N

Battery fault

[ Complete ]

A1SD71-S2(87)

Fig. 9.1 Battery Replacement Procedure
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IMPORTANT |

The components on the printed circuit board may be damaged 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 components.
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APPENDICES
APPENDIX 1 FORMAT SHEETS

mm, inch, degree, PLS

1.1 MELSEC-A Positioning unit
fx AXIS ADDRESS ]

[ Y Axis ADDRESS | mm

inch
degree

PLS

APP — 1
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1.2 Format Sheets

(1) Parameters

mm inch degree pulse
Item Initial Value | X Axis | Y Axis Setting | Unit Setting ‘ Unit Setting Unit Setting Unit
Range ! Range | Range ! Range !
1| Unit setting 3 o i - 1 - 2 i - 3 -
fx107! ' x10°8 x103
2 { Travel per pulse | Set value 110100 | um/ | 1to 100 iinch/| 1to 100 ; deg/ - '
pulse : pulse pulse ;
' - 10 x1 x1 | x10
Speed limit 1o X ito . 1to 1to |
3 20,000 i mm/ inch/ deg/ ipulse/
value 12,000 ! min 12,000 min 12,000 ; min 20,000 1 s
. 10 x1 P ox1 L x10
Jog speed limit 10 | % 1to |, 1t0 | 10 |
4 2,000 i mm/ i inch/ i deg/ ipuise/
value 12,000 imin 12,000 ' min 12,000 J:min 2,000 s
. i x10 x1 b oxt { x10
Starting bias 10 X 1to |, 1to | 1to |
5 i 0 i mm/ inch/ i deg/ ipulse/
speed 12,000 1 min | 12,000 min | 12,000 1 min | 20000 e
oto ix10"| Oto (x10%] Oto ixt0®
6] Backiash 0 65,535 | um | 65,535 |inch| 65,535 | deg | 00255 ipulse
Upper stroke Oto oto !, 0to Oto |
7 limit 16,252,928 162,000 | ™™ | 16,200 | "M | 16,200 | 969 | 15,252,926 | PUISE
Lower stroke Oto | Oto . Oto 0to
8 limit 0 162,000 | ™™ | 16,200 ;"M | 16,200 | 989 |15252,026 | PUISC
- 0to ! +0 to -
o Error 0 10000 1x10"| 100,000 ix10%| 100,000 ix10|
compensation : ( er 1 m)i pm | (per 100 i inch | (per 100 : deg :
P : inch) ! deg) | :
Travel per P ' s L g '
Oto {x10 Oto ixto Oto [x10 H
10| manual pulse 1 i H i 0 to 100 i pulse
during inching 100,000 | pm | 100,000 ilnch 100,000 | deg '
Acceleration
11]and deceleration 1,000 64 to 50,000 ms
times
Positioning
12| complete signal 300 0 to 20,000 ms
output time
Puise 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| incremental 0 1 :incremental
setting 2 : absolute/incremental combined
M code » 0 : WITH mode Ds Ds 0 : not used
16 ON/OFF Set value 1 : AFTER mode _EIE'_' 1 :used
timing
Deceleration
17 time for 9,000 64 to 50,000 ms
emergency stop* '
T 0= 0 : Positioning control mode ,
18 Po:‘l(t’lg::ng positioning 1 : Speed/positioning control switching mode
control 2 : Speed control mode

*: Should be set when an AD71S2 or A1SD71-S2 is used.
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(2) Zero return data

mm inch degree pulse
item X Axis | Y Axis H . I N v . H
Setting | ,,.. Setting |, . Setting | ,.; Setting | ,.;
Range ! Unit Range ! Unit Range | Unit Range ! Unit
1 Zero return 0 : forward direction (address increase)
direction 1 :reverse direction (address decrease)
Zero return
2 method See below.
3 | Zero return 0to ix107" Oto ix10°8 Oto ix107 Oto Epulse
address 1,620,000,000 | pm | 1,620,000,000 : inch | 1,620,000,000 ;| deg | 16,252,928 !
b %10 b P oxd i x10
4 Z°;°;°e§"" 11t012,000 imm/| 1to 12,000 iinch/| 1to 12,000 :deg/| 1 to 20,000 :pulse/
P i min { min i min i s
} <10 P ox bt i x10
5 | Creep speed 1t0 12000 imm/| 1to 12,000 }inch/| 110 12,000 :deg/| 1 to 20,000 ;pulse/
i min i min : min i s
6 Dwell 0 to 499 x 10 ms
7 | Trque limit 10 to 250 %
b2 b1 bo

‘—— Mechanical stop zero return

0 : Mechanical stop (1) timer time-out
1 : Mechanical stop (2) zero-signal from drive unit

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

Return method
0 : Zero-phase signal from PG
1 : Mechanical stop (1) and (2)
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14 M Code Comments

CODE X AXIS CODE Y AXIS
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
16 ' 16
17 17
18 18
19 |1

Maximum 16 characters per comment
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APPENDIX 2 SIGNAL TIMING FROM THE AD71
2.1 Output Signal Timing

This section gives the output signal timing chart for positioning, operating in
the speed control module, and zero return.

Start processing (delay) time
(refer to Appendix 2.2)

Start ’ : —L

1) BUSY signals (X4, X5) B

t7

tz

2) START (External start signal) T

3) M code ON signals (XE, XF) : t
(WITH) .t

4) Start processing complete signals
(X8, X9)

_3
L h I

5) PULSE {External feed pulse) 7

6) Positioning complete signals

(X2, X3) 17

7) M code ON signals (XE, XF)
(AFTER)

g

to

8) CLEAR (External clear signal)

t

|
—-—.——f—_

|
]

9) Zero return request signals

I

|

|

tz

(X6, X7) Li

T3 T 0T 1rrﬁ

10) Zero return complete signals

(XC, XD)
Positioning in the Positioning | Positioning in the | Positioning in the '
Control Mode Switching Mode Speed Mode Zero Return
X axis Y axis lnt?ir :: la- X axis Y axis X axis Y axis X axis Y axis

t1 (msec) 0.2 0.2 0.3 0.2 0.2 0.3 0.3 491 49.1
t2 (msec) 0.3 0.3 06 0.3 0.3 — —_ — —
t3 (msec) 0.5 0.5 0.8 0.5 0.5 0.5 0.5 0.4 0.4
ta (msec) 18.4 18.4 18.4 18.4 18.4 18.4 18.4 58.3 58.3
ts (msec) — — — — — — — 0.1 0.1
te (msec) — — — — — — — 49.5 49.5
t7 (msec) 1.4 1.4 1.4 1.8 1.8 27.5 27.5 17.7 17.7
ts (msec) — — — — — —_ — 0.7 0.7
tg (msec) — — — — —_ —_ — 16.5 16.5

Note 1: Indicates the timing in the case of pattern (00) and pointer (0) for positioning in the positioning
control mode. "

Note 2: The timing when executing the zero return is given in 8) to 10) above.

Note 3: The dwell time when executing positioning is measured as "0".
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2.2 Start Delay Time

This section explains the time (to) required after turning ON the start signal
until the AD71 BUSY signals (X4 and X5) go ON .
The following chart gives the timings for the start signal and BUSY signals.

ON
Start OFF

1

P to

[

Starts processin:

BUSY ' P o)
(X4, X5) |

(1) Variations in start processing times

Start processing times until a BUSY signal is turned on vary according
to the following conditions:

1) Execution of the FROM/TO instruction during start processing

« If the FROM/TO instruction is executed, a delay up to several
seconds could occur because the FROM/TO instruction takes pri-

ority.
« If a FROM/TO instruction is not executed, no delay will occur.
2) Operating state of the other axis

« If start processing is executed during the operation of the other
axis, a delay of less than 100 ms will occur.

« |f the other axis is not in use, no delay will occur.
3) Intervention by a peripheral device during start processing

« If a peripheral device intervenes, a delay of several ms will
occur.

o When no peripheral device is connected, no delay will occur.
4) The number of speed change points in the positioning pattern in (11)

« As the number of speed change points in the positioning’pattern in
(11) increases, the delay is increased. (Approx. 10 ms per point)

(2) Start processing time (to)

Table 1.1 gives the measurement processing time under the following
conditions with no delay resulting from the above items:

1) A FROM/TO instruction is not executed during the start processing.
2) The other axis is not in use.
3) No peripheral device intervenes.
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Table 1.1 Start Processing Times

. Min. Value of to | Max. Value of to
Operating Mode (ms) «1 (ms) 2
1 | Zero return start 55+ § 14+ 12
2 |JOG start 45+ 5 33 12
Independent
oL 15+ 5 58+ 12
3 | Positioning control positioning start
mode Interpolation
positioning start 61+ 5 - 9412
Speed/positioning independent
4 control switching mode | positioning start 285 61+ 12
Isr:gspendent operation 12+ 5 45+ 12
5 | Speed control mode Interooiation o r
polation operation
start 28+ 5 61+ 12
Positioning pattern (11)
Speed change Number of speed
6 positioning change points: 4 61+ 5 94+ 12
continuation

*1: to becomes minimum when the X or Y axis starts under any of the following
conditions:
1. After zero return has been completed.
2. After positioning has been completed.
3. After a present value has been changed.
*2: to becomes maximum when X or Y axis starts under any of the following
conditions:
1. After zero return has been canceled.
2. After positioning has been canceled.
3. After an operation in the speed control mode.
4. After a JOG operation has been stopped.

Note (1): Feed pulses are output after the BUSY signals (X4 and X5) have
been turned ON and to (ms) has passed (refer to Appendix 2.1).

POINT

To not execute FROM/TO instructions during start processing, use the
start signals (Y10 and Y11) for providing interlock to FROM/TO instruc-

tions.
MO Y10 Y11
Y FROM
{ } , /Hl /If [ ( instruction )_'
MO Y10 Y11
11 | ] ¢, TO
11 A"r Al “\ instruction
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MELSEC-A
23 AD71 Processing Times

The processing times for each pattern operation are as follows:

Pattern 01 \

Pa:t;e ™ Pattern 11

Point update

i]

Start

[
|
|
|
[
I
I
I
[l
1
|

‘%‘ % % A%vpoim updats

to ms toms 2ms 2ms to ms

BUSY

The above times do not include the processing time of the PC CPU, repre-
senting the estimated processing time of the AD71.
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APPENDIX 3 CONNECTION WITH SERVO MOTORS

There are several drive unit models and motors that can be used with the
AD71. Examples of connections as of July 1994 are given. These examples
shall be used only for reference because the driver’s specifications are subject
to change. Other drive units than described here can also be used.
[CAUTION]

(1) The AD71 output is a sink output pulse chain.
The drive unit should be sink input.

(2) For use with source input drive units, use the interface shown below.

AD71 ! Drive unit

' M54523 )
Resistance
l{\ small k
!
l IT

= I

i o @L

Signal Reversing Example

(3) The AD71 pin numbers in parentheses are for the Y axis.

(4) For other signal wires of the drive unit. Refer to the instruction man-
ual for the corresponding drive unit.

(5) Neither the AD71S2 nor A1SD71-S2 type positioning module has a
manual pulse generator operation function. When using these position-
ing modules, use manual pulse generator connection terminals 1A, 1B
to 4A and 4B as external signals (control switching enable signal, con-
trol switching signal).

AD71(S1/87), A1SD71-S7 AD7182, A18D71-82

Phase ontal sgcing e
1A(3A) A 1AQ3A) /c o signal
Manual .
pulse Controt simlch-
generator ing signal
2A(4A) Shase 2A(4A) o—
1B, 2B(3B, 48) GND 1B, 2B(38, 4B) T

12V

12VDC I
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Shown below is the diagram of connections between the AD71S1 and the
MELDAS-S1.

X-axis pin numbers
o/ /—'_ Y-axis pin numbers

3.1 Connection with MELDAS-S1
AD71S1
VA4
STOP 6A(8A)
DOG 6B(8B)
5B(7B)
READY
5A(7A)
9A(10A)
PGO
9B(10B)
16A(18A)
SIGN 16B(18B)
15A(17A) i
PULSE
15B(17B) @
START 11B(13B)
11A(13A)
CLEAR 12A(14A)
1A(3A)
2A(4A)

1B, 2B(3B, 4B)

20A(20B)

(ON at positioning stop)
O O

(ON at near-point detection)

-0 O

MELDAS-S1

X

O
A

X
X X

)
%%

>
>

e

O—C0-

X X

O
=\

!

Twisted pair wire
(Max. 2 m (6.6 ft)
length)

Phase A Manual

pulse
generator

12V

Phase B
GND

12 VDC

)
L/

APP - 11

—0

36 SVRDY (servo ready)

35 ZRTF (grid ON signal)

46

47 SGN (pulse train sign)

44
45

21 RST (Reset)

+24

1.2 24 VDC power supply

0G
11,12

SG
30, 31

MELSEC-A

PLS (pulse train command)
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MELSEC-A

3.2 Connection with Mitsubishi MELSERVO-H

Set the AD71 to A-type output.

r—A
[:] : Regenerative option
|
l
1
- ! -
N C P
NFB MC 1 -
T U u
Power supply —0 | O— -0
Sy . S Vv v .
200 V 50 Hz 0.0 OQ!‘G w w
P 1
o, T, = E
200/220/230 V 60 Hz O O O C T
CN1 =
When an external Sy
power sucrhly is not __.[ >
X-axis pin numbers used for VIN, short- zle
. circuit it externally. >|N
Y-axis pin numbers Py
Emergency sbop | O—-—— z|%
d = ' 50 m (164 1)
1A(38) Lhase Servo ON ~O————8|¥| Srevo amplifier of less
et 5= lo MR-H[ ]A
2A(48) Phase Bener- Reset O— g
B ator Forward a e
1B, 2B(38, 4B) GND stroke ond 4|
12V Reverse zls 1
| I stroke ond
External torque limit \O——-— 2
12VDC
E Proportional control ~O—¢ ¢
MELSEC-A o
o} 1 219
Near-point switch
H8E
2 Positioning stop > gie
<C <t |
Pozitiloning E @|© O O
modu ]
AB71° HNE f g[8 CNt
A-type I >
Fomward si|0|2 7 2(2 +|5 >
ulse
everse Sl«\ -~ -------TooTTC v ininivbdy oY H -4 .‘,5 .
pulse ol2le V| (&1 — o
g @[] ' ! ' e o
=1 1] pu v epnesa e T/SRNRpR— S L o5 Line drive w%!
L LA, LAR, L8, LBR
© g g £ o [~ [+ 4 (Can be setin the
E -~ l \ oo ~ o range of 1/1 to 1/32768)
o|2|8 7 8= [N .
== N >
<|<
HEIE 1 oS »)
<< | iR S o =
w 2|9 L 2 -
g mm| 1 ¢ ) - © &
il o £ g v Aesensnpeyssyestymptpepupna r—— * 2% <=
________________________ o
- '&t, 5 Pas = 2o ot g ;n‘:glgch.»output
g2 [ORE 2ls . [ s
288 7 d "
R '§ g 2m (6.6 ft) ot less X 3 g >
w =1
= (0]
Sleg fimit setn °l=
@laz e ! =] Max. 200 mA
(- b (=]
o >
o o Zero speed
Torque limit command siN Lla
+10 V/max. current Lad N I
Jole Positioning
ala Ilx
(I} PR
alg 2o m Limiting torque
-
Torque limit command Z i
-10 V/max. current 3[& o= _@ Failure
Flo Tl=
_____ =[N .
> 2[|s
Upper limit setting 8 3 =|&
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3.3 Connection with Mitsubishi MELSERVO-J

X-axis pin numbers
/_Y-axis pin numbers

Set the AD71 to A-type output.

MELSEC-A

Regenerative option

Short-circuit across
VDD-VIN externally. ~=[ |

3l
£ls
— - Servo ON § e
1A(3A) Phase A T;; _ Reset Bl=

=22 on
SAAA) Phase B 2% Forward stroke end —§-§
s S {Reverse stroke end gl

(=]
1B, 2B(3B, 48) GND ., |External torque limit EE
Ble
Short-circuit across
DCI12vV VDD-OPC externally.

[6]
L
MEL SEC- AE

23

OPC]VOD
(% |

Near-point switch
—i7

Dotz \
Positioning é :IEHL il Positioning stop| ">{3le
1
= OOKOh _17 1)
module & Dyttt u N lydpspuget (R 7= Y
P Ay 2]
AD71 |19 % | = Zzs
(Atype) |5[Ok— 7 T
1) IS
Q §<| ' f &)
8 oimjL.! : [ e
i(l: : £ : : UO:N
R I -
L1
i<t 1 o
E 8§| ) [ %m
w 1< L L 11 (=]
o' G_N
Lt 1 -
% o ,I ] 3 Olm
oft [ 2
= 1 £ 1 [{R
iz | TR
=3 U T [T
E e o e e o e - - L Aipptgp—— N DI
@ Within 2m 8«“3
] =
5 2
wl e
o

Within 2m
_ Upper limit setting

Torque limit command
+10V/max. current

LGIvaLCTTLAlPR
714161311

Monitor HE
Max. +1mA meter i
Pointer oscillating in one direction --s-

-+

Servo amplifier
MR-J

‘HA-FE/SC
servo motor

=z <|c

[T
¢

Detector

Within 30m | 0.5m

Motor-supplied
cable HA-SE
Servo motor

Thermal
protector

Detector

1 Within 30m

6134

Zero speed

—[@: Positioning completed

25

]@ !I Failure

— | Open collector output
FPA, FPB, 1000P/R
(Can be set in the
range 1/1 to 1/32)

.

Signals|LGJOP]realFPAl AM | PF ] 2P| VN

rinNo[ 8 {1211 ]10] 27

o ———

, Note 1. ": ‘ ':;

[}
e o .

APP -13

indicates a twisted pair
shielded wire.

2. Be sure to connect the
shield terminal SD (18)
according to the diagram.
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3.4 Connection with Mitsubishi MELSERVO-SA

Set the AD71 to A-type output.

Regenerative option

Power supply

200 V 50 Hz
200/220 V 60 Hz

z
S ON Ole
X-axis pin humbers erve 82
External torque fimit =le
Y-axis pin numbers
/ Proportional control el=
T
LI A Reset Wi
1A(3A) xhase S
Malnual Forward G|z
2A(4A) Phase 3::;- stroke end 2
B ator Reverse ale
18, 2B,(3B, 48) GND stroke end
12V ®
8¢
12VDC L1
(0]
g
MELSEC-A S
L= —
2 Near-point switch
Vo wikninbedle it o O———= D
‘; - Positioning stop D alg
> HE 00 il L
g ' i : : 5
Positioning " | e
module § T 7 : ; -
AD71 e ) LSl
o
A-type 8 a1 | Lt
Forward T 7 3|8
rt
pulse N . P
Reverse o | e
pulse 7 o

1

18

5

16

4

2 m (6.6 ft) or less

sSD| LG|NP | LG | PP |P15R SG | CR { OP |P15 RD VDd

7

Pin { Y axis| 108| 19A] 18B]| 18A|20B | 14B| 14A] t0B] 10A| 78| 7o | 8a | 8B
No. [Xaxis} 168 16A| 15B] 15A{17B [12B]12A] 9B | OA [ 5B | sA [ 6A | 6B

Signals |PULSE R| PULSE F|rower| CLEAR

Torque limit command (+)
+10 V/max. current

Torque limit command (-)
-10 V/max. current

Upper limit setting

Q

N1

BDEEIES

N15] TLAN 15G] 15G| TLARF

APP - 14

P

Servo motor
HA-SA

Servo amplifier
MR-SA

Failure

ACB ACC

Thermal

MELSEC-A

N

G2 protector 1
’ y Grounding
CN2 '
CNT T TN »
& tot I [ :_
."ig : ! 7 : He
] e
.| : |’ i l
oS J o
al, | |
=2 H - w
mi i
2N T 7 g_
2I2H !' =
T Em o
~ 2 lr ra : g 1
ez I’ <] g
2 g d 7 -
a J |~ ]
e[ H ¢ =
:g : I[ :
ole E p B K
p—
Tat—— [T
iy i
© [ | I T 1 o
~MaeafrT—tr—7 LI
8 g ,_j/ ————— \i F3
2] ] '
K
il 30m
(98.4 ft) I
or less
[
= Qcm Max. 120 mA
| s ers
= Pp}-¢ Limiting torque
3 E _@"L@ Zero speed
3 n » ey .
Positioning complete
gfi [4-@—
3
£] .5
alw
]
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3.5 Connection with Mitsubishi MELSERVO-SA-KL

Set the AD71 to A-type output.

Regenerative brake

resistance

)Z
S
w

0

0

Power supply
200 VAC, 50 Hz
200/220 VAC, 60 Hz

5

)_O

O
O

Thermal
protector

_____ ( Y
: lr\l e v’l <
3 [ ] | 1 —
P .
gl |’ o
] i
B— °
¥ I' “« .
oS! P x
o T
2. B
rd -
JEEESEE~ b B
g | =8
4 |
z . ' =
' [ - .
ir— -
£ —r ]
] I *—lv
gH— |
2 :! et 1
11 | @
L] v gl
21 ) A
2 =
2 ¢
% 30m
(98.4 ft) __J
or less
= Max. 120 mA
a
>
P Limiting torque
5| LGy 2] Limiting torg
- _@. Zero speed
[}
= - L Positioning complete
&—ﬂ ,
i
3?

X-axis pin numbers CNt
2
Y-axis pin numbers Servo ON 21° G2
External torque limit A E CN2
Proportional control 4 b o
* 3 bhase Reset Q o o
A(3A) A Ma’nual‘ . =t
2A4A) Phase Fg,t:ns:r- stroke end 3¢ M
ator R Zle
18, 28,(38, 4B) GND v stroke end b b °
e :
ale
12VDC 3 2
2 S lifi
2 ervo amplifier
MELSEC-A E MR-SA-KL
= =
Near-point switch
EaotealAc oo e £
sI®l®] Positioning stop  + QO |o
0o -3
Blsis|— 0 O ot -
() LN =] o
B ‘g : g ') I’ [ g s —
Blr[2m 7 Ik :
< ' ., [ [:3 ~
o e 2] El”
Positioning¢ =11, | l T -
module el 7 T110|@
AD71 |2 |<h 2 o tels o
A-type 222 [ I Y
3 )
Folrward o281 7 8|8 -
pulse ey Bl [ °
Reverse ig:“ ..Eéw -
pulse ;gg:: l' e HE §
HHE # 3] :
A AR a e £ L !
wil=J=111
3E ] e
NBE 2 m (6.6 ft) or less _\g_g 5 CN1
® |>dx ©
-
Bl g u limit setti
@ |52 pper limit setting ”
8.
. &
Torque limit command (+) 3 " $
* +10 V/max. current ®
8ls v
=4 o
2|s s
had £
Torque limit command (-) 3 3 &
-10 V/max. current T .
e Failure !
[}
I w7 A
ACB ACC
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APPENDICES

MELSEC-A
- 36 Connection with Mitsubishi MELSERVO-SC

Set the AD71 to A-type output.

r{:}1
r_ _CaD [YP
NFB |
Power supply 5o Ro—o~o- .
A~
200 VAC, 50 Hz S0 o o
A~ T
200/220/230 VAC, 60 Hz O O \O-
. When an HA-SC 1= (Redl Thermal
motor is used G1 protector
and G2 short cir- | Red H
cuited = Yooy =
CNt ( \
X-axis pin numbers ~ bk oV 3 P = [
//Y-axis pin numbers  Servo ON . O Jg__: : l ! ! = |
fx((‘lﬁ Phase Reset ]2 = 7@
A mﬁ::al 'Fo‘:wardd ,()—-————|: 14 [& [ 1 © ]
stroke en gy — = —
A4 Eha“ 9:’"‘"' Reverse /O—-o—a-ﬁ F] e ,| o
18, 2B,(38, 48) GND ator stroke end v | o |—
12V Cilo 2 N £
EEEGEEEEEE o3 3 L]
12VDC B . —
@ 1 i - il
MELSEC-A E ServIGRa_rg%hfler 5 J 5. H
£ > P <] 28
z = Near-point switch __(>N 1 : I - 8
¥ uinihabobubaintalohnintnbaiing o wo < Suiidnie > > 4 -
,é 22 o Pos?mning stop >g 8 g . =1 a
tthm (SR 7 ] [~
Positioning <<l , + 1[5]w] E3
module £ 5|3 [ el e ” - '
AD71 HEE gls 2 f
1 ” Y = I e
A-type NE < LIE]- 3 7
Forward | | @ t51—1 1 | Hmy 2 - ]
pulse gl 7 (0 |8 2 | e
Reverse| |z [3{3] £ LUgIN 2 7 -
pulse |3 778}, I EPE |
F{R I p HI[BTe s|e m \ )
E;:" 1 gas 2|5l s.a
Wiz 2T 7 e |= in| orless
3 =t 6T -
E bk LG (2] - CNT  Max. 120 mA
w 2|2}y I’ +HE |2 = 5 — Limiting torque
= lstan ~
22l ",""é"fe'é'ﬂ_)' R ) !:_8 8 : P _@b Zero speed
T[T .2m (6. or les! ] 'I"‘ {
é 3|F : a5 = = _@ Positioning completed
Qg o 1 .
HEE Upper limit setting‘l CN1 —= Failure
L4
(- <1
& 1St
Torque limit command (+) 5 o | Open collector output
+10 V/max. current had it il FPA, FPB, (zvegg:/:n HA-SC
w o 1gls i
- elo— motor is used)
TS — o]
Torque limit command (-) i g il 3000P/R
Y 1= (when an HA-SA
-10 V/max. current L4 3 E motor is used)
u limi \ B~ & (Can be set in the range of
" " pper limit setting === 15 . é::“ to 1/P2/%6)
onitor Max. +1 mA meter's T
pointer oscillating in both di- . L] 3
rections 1o°ka i
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3.7 Connection with Mitsubishi MELSERVO-VA

Set the AD71 to A-type output.

Regenerative brake unit
Regenerative or power supply regen-
erative converter

DR

N

HB
HC

MC2 :
OCR resistor

—O | Ut

—O | "2 ]

~O w1

‘ P
NFB MC1 1
Power supply o’!\o OBY‘C
]
200 VAC, 50 Hz Oj:c oo
)
200/220/230 VAC, 60 Hz o O OBKC C
X-axis pin numbers

Y-axis pin numbers 1
i Servo ON § *®
A(3A) Rha’° Malnual Reset g =
4A pulse Forward 2l
AN prase ganer-| £ ena 8[3
g ! » R F Q
1520408, 4B GND 4oy stz:;s eend 3~
12 VDC @ ;

4
MELSEC-A g

218

49 | 47

RDY| Power{STOP | DOG|

Positioning

module
AD71

PGO

1

50

A-type

Forward

pulse
Reverse

26| 27

pulse

26} 18 | 46

16

2 m (6.6 ft) or less _l_

Pin [vexs| 108] 19a] 188] 18A] 20a] 148[ 14 { 108} 10A| 78 | 7a{ea | 6B
NO. [xaxs| 168] 16A] 15B{15A] 17a] 128] 124} 0B oA [ 5B | sA[eA [ 68

Signals | PULSE R| PULSE F | pwa] CLEAR

Torque limit command (+)
+10 V/max. current

Torque limit command (-)
-10 V/max. current

Upper limit setting

Upper limit setting 1 KQ

Monitor
Max. £+1 mA
measuring
tolerance

SD|SGjNP| sc]| PP |[VDD]| sG{CA ] OP}ersR| RD | voo

37| 26

38| 39| 36| 35

NisR § LAN| 15G | 15G| TIP| PisR

40

41

15G | MO

Failure

MELSEC-A

13 ] 12

4

_a_I

PBR| PB [PAR| PA

14

FlojefBja]

15

[¢]

Detector

7

2

1

20

Pin No.

Signals [SHD| 5G | P5 | 5G | P5 | PZR] PZ

46

44

45

2SP} TLC VDD

|Zero speed

‘ Limiting torque
&

Positioning completed

S0 {31 | 32 | 48

4

15G| o | FPB | FPA| PF

Open collector output
FPA, FPB, 1000P/R
(can be set in the range
of X1/1 to 1/256)

oP IP/R

V = Max. 24 V
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3.8 Connection with Oriental’s stepping motor

Set the AD71 with a motor to A-type output.

DC power
X-axis pin numbers +5V 0V UPKS599-NAC driver
Y-axis pin numbers (applicable for five-phase stepping
AD71 (A-type) \ / motor unit UPK series)

3 [ 4
158 (18B
Power (-) {38 {{8B)

:

Forward
pulse
Reverse
puilse

PULSE F 15A (18A)

PULSE R 16A (19A) |

Power (+)  9A §13ﬁ§ * jﬁf}}
ower (+
17A (20A Prepared on the machine side il;lnc::t off A
DOG 6B ( 8B) i} > oV Excitation timing .
output
Overheat output
STOP 6A( 8A) ¢—1F
COM
READY 5B ( 7B) 1t Blue
S Red
PGO 9B (10B)

Orange

Motor

Green

Black

Frame ground

Frame ground

100/1156 VAC

OOOOOOOOOOOOOOOOO

1A (3A)
Phase A

2A (4R) Manual
Phase B puise

1B, 2B (3B, 4B) generator
GND 12V

|
12 VDC
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3.9 Connection with Oriental’s AC servo motor

Set the AD71 with a motor to A-type output.

N 5VDC
X-axis pin numbers +
AD71 Y-axis pin numbers
(A-type) I AC servo driver
[CN-2]
AC servc motor
(+) Power SA(7A) 11
17B (20B) ) Forward pulse input H
——— 15 12
PULSE F A (184 [CN4)
15B (18B, i
16A :19‘3 s ) Reverse pulse input Dedicated cable
PULSE R 330 Q 10 (Accessory) Motor
19B (19B) , 21
) Counter clear input
12A (14A) 22 [CN1]
CLEAR .
128 (14B) . ) 33 . Dedicated cabie Encoder
Servo ON input
4o 34) (Accessory)
READY 5B ( 7B)Q
L Applicable AC servo unit models
I O 23 L« FX series TH geared type
PGO 9A (10A) ) Zero-phase 100 VAG g _ yp
9B (10B) | 24/ signal output Output [W] Unit Model No.
- FX280A-TG5
STOP 6B ( 8A — ] FX280A-TG10
— ¢ 8A) T = 80 FX280A-TG20
DOG 6B ( 8B) \\ ON at positioning stop FX280A-TG30
— ON at near-point detection FX5150A-TG5
150 FX5150A-TG10
FX5150A-TG20
1A FX5150A-TG30
(BA) ¢ Phase A Manual » FX series PL geared type .
2A Phase B pulse Output [W] Unit Model No.
(4A) generator _ 80 FX280A-PG7, 2
(AS' ig) GND z:?:::gé: 2
' A ‘ 150 FX5150A-PG36
| I ' o FX series harmonic geared type
12 VDC : Output [W] | Unit Model No.
50 FX250A-HG50

FX250A-HG 100

(Use multi-core twisted-pair cable for wiring.) 150 FX5150A-HG50
FX5150A-HG 100

¢ FX series round shaft type
Output [W] Unit Model No.

50 FX250-A
80 FX280-A
100 FX4100-A
200 FX4200-A
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3.10 Connection with Toei Electric’s BS Servo Amplifier

Shown below is the diagram of connections between the AD71 and Toei
Electric’'s BS servo amplifier (VLASE-[ ][ ][ ]P).

The BS servo amplifier should be used in the positioning control mode (P
mode).

Set the AD71 to A-type output.

X-axis pin numbers
Y-axis pin numbers

|

I
1A(3A) Phase A
2A(4A) Phase B Manual
pulse
generator
1B, 2B(3B, 4B) GND
12V
12 VDC -
Positioning module AD71 CN1 Srevo amplifier
- Near-point switch (VALSE.[TTI[P)
2|88 © o it
§ Positioning stop
sls 0 © ~ |
o |© ~ | &
@ N1 24vDC
>
HIESF: g|§
> | m >
IE ¢ |2
€| g] ="
o ‘O_ o : ' . :I
& o ‘. - O
ol|® ! — w | o
- 7 -~ N
c|3|S 22
< |~ |~ o
& .
5 VvDC
z|e 8|8 ——
| - @ la
] [JEEEEES LT Ry [
Tl / \ ¥ L év‘
S|o|o ' e - | <
a|® b e —i - &
S]] SO ETEEE - |
“ - - .; I: w A4
5188 |- - s |2
(= -2 e e e e e e e - —q [TH
e | e 2 m (6.6 ft) or less
o 5|5 | 2mEEm | 3|9
s> | ' Shielded twisted-wire |
2| o4 pair cable -l
R
2| ¢
c| @
a w
(A-type) Positioning (P mode)
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3.11 Connection with Nikki Denso’s AC SERVO CONTROLLER

The connecting method to Nikki Denso’s AC SERVO CONTROLLER NPSA-T
is shown beiow.
Set the AD71 to A-type output.

X-axis pin numbers

AD71 (A-type) Y-axis pin numbers

|
. SA( 7A) O < +
STOP Power
6A ( 8A) O O O— < - Jf12vpc
. (ON at positioning stop) ( 24VDC J
DOG
6B ( 8B) O 0 O
(ON at near-point detection)
READY
5B ( 7B) O
9A (10A g |
SaA (10R) I Zero point
PGO 9B (10B) ! _i detector
17A (20A) at 24 V
Power 178 fzoe} at12Vv ¢ NPSA-T
Connector CN1 pin number —» 61 +5V
PULSE F
15A (18A) O
15B (18B) l X
+5YV
PULSE R 16A (19A) O
168 (19B) l X X
Twisted-pair wir
(max. 1.5 m (4.9 ft) in Nikki GND
Denso catalog) 5
1
CLEAR 12A (14A) () X X LR
128 (14B)
11A (13A) : COM
START 11B (13B) +
24 VDC
Power _
VCOM
1A(3A) O Phase A
Manual
2A( 4R) O—————— phase B pulse
generator
1B, 2B
@8, 4B) ¢ GND 12V
O
"
12 VDC
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3.12 Connection with Yasukawa Electric’s PACK-10C
The connecting method to PACK-10C is shown below. Setthe AD71 to B-type

output.
Set the PULSE and SIGN to 5 V inside POSITION PACK.

X-axis pin numbers

AD71 (B-type) | Y-axis pin numbers
5A ( 7A) N
eTD ON at positioning stop
STOP 6A ( 8A) 5 o
DOG 6B ( 8B) | O O—¢ ON at near-point detection
Connector 1CN CPCC-PP10C
BEADY pin numbers
S8 (78) POWER-ON
9A (10A) <
PGO
9B (10B) I
B8 PH-C
Power (+) 17B (208) O

to the servo amplifier
is stopped at this point.

r_\i<B<

The power supply J

A1l
st o=
K

A6
ST eE 15A (18A) O o N I
PULSE X X Bsf PULSE
158 (18B) I
A7
SIGN 16A (19A) X X ‘371 SIGN
16B (19B) I
12A (14A) A3 [0
CLEAR X X BsI CLEAR
12B (14B)
11A (13A)
START Twisted-pair -
11B (13B) wire (max. 3 m +12v
(9.8 ) in
Yasukawa
Electric catalog) (';eBr)minaI block | 777",
1 \
011 112 13

)y

X

AAAA

1A ( 3A) —Phase A Manual +12V
pu'se -12V +5 V
2A( 4A) Phase B gener- Control power source
ator
1B, 2B (3B, 4B) IGND 12V
1
!
12 VDC
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MELSEC-A
APPENDIX 4 OUTSIDE DIMENSIONS
(1) AD71(S1/52/S7)
4.2 (0.17 g
2(0.17) %
| ]
ke DY §
Aon
READY X ZRD
{) =
i My HOLD
o

20 @i

o
o
)

Printed circuit board

250 (9.84)

7

lepiisiojeivemii=@iERRIRRE1218 >

I —
i o o o o (om0 15 8 1 128 Bk 16 15 13 15 181

O\

A i

4.2 J 106 (4.17) 37.5 (1.48)

(0.17)

Unit : mm (inch)
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(o)

8 |=lof ool o) o] )8z NN X RS0 MR

o[ )l

< ividajenisinoiajgizidin oo an

Aomer

(21°5) oel

(2) A1SD71-S2(S7)

APPENDICES

69.50 (2.74)
Unit : mm (inch)

APP - 24

22
(0.87)

71.6 (2.82)
93.6 (3.69)

6.5
(0.26)’
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MELSEC-A

(3) Manual pulse generator

OSM-01-2(C)

|
¢80-2 +0.5

¢60 £0.5
lllln
%
Z
|
¢60 £0.5

I Max. 48 | 4611 3-M4x15 (PCD)
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APPENDIX 5 POSITIONING DATA NUMBER
AND BUFFER MEMORY ADDRESS CONVERSION TABLE

Positioning Data Number and Buffer Memory Address Conversion Table (continued)

Data | pogitioni itioni X AinIS) Positionil Add Positionii Positioni (YDeIXiIS) Positioni Add
No. | hiommtion ' opeed™” s tower™  pper | imiormation | 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 - 4279 4679 5086 5087 5879 6279 6679 7086 7087
9 3880 4280 4680 5088 5089 5880 6280 6680 7088 7089
10 3881 4281 4681 5090 5091 5881 6281 6681 7090 7091
11 3882 4282 4682 5092 5093 5882 6282 6682 7092 7093
12 3883 4283 4683 5094 5095 5883 6283 6683 7094 7095
18 3884 4284 4684 5006 5097 5884 6284 6684 7096 7097
14 3885 4285 4685 5098 5099 5885 6285 6685 70988 7099
18 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 4689 5106 5107 5889 6289 6689 7106 7107
19 3890 4290 4690 5108 5109 5890 6290 6690 7108 7109
20 3891 4291 4691 5110 5111 -5891 6291 6691 7110 7111
21 3892 4292 4692 5112 5113 5892 6202 6692 7112 7113
22 3893 4293 4693 5114 5115 5893 6293 6693 7114 7115
23 3894 4294 4694 5116 5117 5894 6294 6694 7116 7117
24 3895 4295 4695 5118 5119 5895 6295 6695 7118 7119
25 3896 4296 4696 5120 5121 5896 6296 6696 7120 7121
26 3897 4297 4697 5122 5123 5897 6297 6697 7122 7123
27 3898 4298 4698 5124 5125 5898 6298 6698 7124 7125
28 3899 4299 4699 5126 5127 5899 6299 6699 7126 7127
29 3900 4300 4700 5128 5129 5900 6300 6700 7128 7129
30 3901 4301 4701 5130 5131 5901 6301 6701 7130 7131
3 3902 4302 4702 5132 5133 5902 6302 6702 7132 7133
32 3903 4303 4703 5134 5135 5903 6303 6703 7134 7135
33 3904 4304 4704 5136 5137 5904 6304 6704 7136 7137
34 3905 4305 4705 5138 5139 5905 6305 6705 7138 7139
35 3906 4306 4706 5140 5141 5906 6306 6706 7140 7141
36 3907 4307 4707 5142 5143 5807 6307 6707 7142 7143
37 3908 4308 4708 5144 5145 5908 6308 6708 7144 7145
38 3909 4309 4709 5146 5147 5909 6309 6709 7146 7147
39 3910 4310 4710 5148 5149 5910 6310 6710 7148 7149
40 3911 4311 4711 5150 5151 5911 6311 6711 7150 7151
41 3912 4312 4712 5152 5153 5912 6312 6712 71562 71563
42 3913 4313 4713 5154 5155 5913 6313 6713 7154 7155
43 3914 4314 4714 5156 5157 5914 6314 6714 7156 7187
44 3915 4315 4715 5158 5159 5915 6315 6715 7158 7159
45 3916 4316 4716 5160 5161 5916 6316 6716 7160 7161
46 3917 4317 4717 5162 5163 5917 6317 6717 7162 7163
47 3918 4318 4718 5164 5165 5918 6318 6718 7164 7165
48 3919. 4319 4719 5166 5167 5919 6319 6719 7166 7167
49 3920 4320 4720 5168 5169 5920 6320 6720 7168 7169
50 3921 4321 4721 5170 5171 5921 6321 6721 7170 7171
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Positioning Data Number and Buffer Memory Address Conversion Table (continued)

Data | pommonme povmonmy CAKE A 2. R
NO. |information ~ Spoed ~  Time | Lower " “Upper |lntormetion | epsed?  Twai ~ Positioning Address
51 3922 4322 4722 5172 5173 5922 6322 6722 7172 7173
52 3923 4323 4723 5174 5175 5923 6323 6723 7174 7175
53 3924 4324 4724 5176 5177 5924 6324 6724 7176 7177
54 3925 4325 4725 5178 5179 5925 6325 6725 7178 7179
55 3926 4326 4726 5180 5181 5926 6326 6726 7180 7181
56 3927 4327 4727 5182 5183 5927 6327 6727 7182 7183
57 3928 4328 4728 5184 5185 5928 6328 6728 7184 7185
58 3929 4329 4729 5186 5187 5929 6329 6729 7186 7187
59 3930 4330 4730 5188 5189 5930 6330 6730 7188 7189
60 3931 4331 4731 5190 5191 5931 6331 6731 7190 7191
61 3932 4332 4732 5192 5193 5932 6332 6732 7192 7193
62 3933 4333 4733 5194 5195 5933 6333 6733 7194 7195
63 3934 4334 4734 5196 5197 5934 6334 6734 7196 7197
64 3935 4335 4735 5198 5199 5935 6335 6735 7198 7199
65 3936 4336 4736 5200 5201 5936 6336 6736 7200 7201
66 3937 4337 4737 5202 5203 5937 6337 6737 7202 7203
67 3938 4338 4738 5204 5205 5938 6338 6738 7204 7208
68 3939 4339 4739 5206 5207 5939 6339 6739 7206 7207
69 3940 4340 4740 5208 5209 5940 6340 6740 7208 7209
70 3941 4341 4741 5210 5211 5941 6341 6741 7210 7211
71 3942 4342 4742 5212 5213 5942 6342 6742 7212 7213
72 3943 4343 4743 5214 5215 5943 6343 6743 7214 7215
73 3944 4344 4744 5216 5217 5944 6344 6744 7216 7217
74 3945 4345 4745 5218 5219 5945 6345 6745 7218 7219
75 3946 4346 4746 5220 5221 5946 6346 6746 7220 7221
76 3947 4347 4747 5222 5223 5047 6347 6747 7222 7223
77 3948 4348 4748 5224 5225 5948 6348 6748 7224 7225
78 3949 4349 4749 5226 5227 5949 6349 6749 7226 7227
79 3950 4350 4750 5228 5229 5950 6350 6750 7228 7229
80 3951 4351 4751 5230 5231 5951 6351 6751 7230 7231
81 3952 4352 4752 5232 5233 5852 6352 6752 7232 7233
82 39563 4353 4753 5234 5235 5953 6353 6753 7234 7235
83 | 3954 4354 4754 5236 5237 5954 6354 6754 7236 7237
84 3955 4355 4755 5238 5239 5955 6355 6755 7238 7238
85 3956 4356 4756 5240 5241 5956 6356 6756 7240 7241
86 3957 4357 4757 5242 5243 5957 6357 6757 7242 7243
87 3958 4358 4758 5244 5245 5958 6358 6758 7244 7245
88 3959 4359 4759 5246 5247 5959 6359 6759 7246 7247
89 3960 4360 4760 5248 5249 5960 6360 6760 7248 7249
90 3961 4361 4761 5250 5251 5961 6361 6761 7250 7251
o1 3962 4362 4762 5252 5253 5862 6362 6762 7252 - 7253
92 3963 4363 4763 5254 5255 5963 6363 6763 7254 7255
93 3964 4364 4764 5256 5257 5964 6364 6764 7256 7257
94 3965 4365 4765 5258 5259 5965 6365 6765 7258 7259
95 3966 4366 4766 5260 5261 5966 6366 6766 7260 7261
96 3967 4367 4767 5262 5263 5967 6367 6767 7262 7263
97 3968 4368 4768 5264 5265 5968 6368 6768 7264 7265
98 3969 4369 4769 5266 5267 5969 6369 6769 7266 7267
99 3970 4370 4770 5268 5269 5970 6370 6770 7268 7269
100 3971 4371 4771 5270 5271 5971 6371 6771 7270 7271
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MELSEC-A

Positioning Data Number and Buffer Memory Address Conversion Table (continued)

Data Positioni P (XAXiS) PPOT— P s s (YAXiS) s Add
No. | hositioning Pogitionind O oo “Uppor | Information ' ‘Speed " Time ' vower ' Upper
101 3972 4372 4772 5272 5273 5972 6372 6772 7272 7273
102 3973 4373 4773 5274 5275 8973 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 5283 5977 6377 6777 7282 7283
107 3978 4378 4778 5284 5285 5978 6378 6778 7284 7285
108 3979 4379 4779 5286 5287 5979 6379 6779 7286 7287
109 3980 4380 4780 5288 5289 5980 6380 6780 7288 7289
110 3981 4381 4781 5290 5291 5981 6381 6781 7290 7291
111 3982 4382 4782 5292 5293 5982 6382 6782 7292 7293
112 3983 4383 4783 5294 5295 5983 6383 6783 7294 7295
113 3984 4384 4784 5296 5297 5984 6384 6784 72986 7297
114 3985 4385 4785 5298 5299 5985 6385 6785 7298 7299
115 3986 4386 4786 5300 5301 5986 6386 6786 7300 7301
116 3987 4387 4787 §302 5303 5987 6387 6787 7302 7303
117 3988 4388 4788 5304 5305 5988 6388 6788 7304 7305
118 3989 4389 4789 5306 5307 5989 6389 6789 7306 7307
119 3990 4390 4790 5308 5309 5990 6390 6790 7308 7309

120 3991 4391 4791 5310 531t 5991 6391 6791 7310 7311
121 3992 4392 4792 5312 5313 5992 6392 6792 7312 7313
122 3993 4393 4793 5314 5315 5993 6393 6793 7314 7315
123 3994 4394 4794 5316 5317 5994 6394 6794 7316 7317
124 3995 4305 4795 5318 5319 5995 6395 6795 7318 7319
128 3996 4396 4796 5320 5321 5996 6396 6796 7320 7321
126 3997 4397 4797 5322 6323 5997 6397 6797 7322 7328
127 3998 4398 4798 5324 5325 5998 6398 6798 7324 7325
128 3999 4399 4799 5326 5327 5999 6399 6799 7326 7327
129 4000 4400 4800 5328 5329 6000 6400 6800 7328 7329
130 4001 4401 4801 5330 5331 6001 6401 6801 7330 7331
131 4002 4402 4802 5332 5333 6002 6402 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 5338 5339 6005 6405 6805 7338 7339
135 4006 4406 4806 5340 5341 6006 6406 6806 7340 7341
136 4007 4407 4807 5342 5343 6007 6407 6807 7342 7343
137 4008 4408 4808 5344 5345 6008 6408 6808 7344 7345
138 4009 4409 4809 5346 5347 6009 6409 6809 7346 7347
139 4010 4410 4810 5348 5349 6010 6410 6810 . 7348 7349
140 4011 4411 4811 6350 5351 6011 6411 6811 7350 7351
141 4012 4412 4812 5352 5358 6012 6412 6812 7352 7353
142 4013 4413 4813 5354 5355 6013 6413 6813 7354 7355
143 4014 4414 4814 5356 5357 6014 6414 6814 7356 7357
144 4015 4415 4815 5358 6359 6015 6415 6815 7358 7359
145 4016 4416 4816 5360 5361 6016 6416 6816 - 7360 7361
146 4017 4417 4817 5362 5363 6017 6417 6817 17362 7363
147 4018 4418 4818 5364 5365 6018 6418 6818 7364 7365
148 4019 4419 4819 5366 5367 6019 6419 6819 7366 7367
149 4020 4420 4820 5368 5369 6020 6420 6820 7368 7369
150 4021 4421 4821 6370 5371 6021 6421 6821 7370 7371
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Positioning Data Number and Buffer Memory Address Conversion Table (continued)

D (X Axis) (Y Axis)
N’J’ Pasitioning Positioning Dwell Positioning  Address | Positioning Positioning Dwell Positioni_ng Address
» | information Speed Time Lower Upper Information Speed Time Lower Upper
151 4022 4422 4822 5372 5373 6022 6422 6822 7372 7373
182 4023 4423 4823 5374 5375 6023 6423 6823 7374 7375
1563 4024 4424 4824 5376 5377 6024 6424 6824 7376 7377
154 4025 4425 4825 5378 5379 6025 6425 6825 7378 7379
165 4026 4426 4826 5380 5381 6026 6426 6826 7380 7381
156 4027 4427 4827 5382 5383 6027 6427 6827 7382 7383
187 4028 4428 4828 5384 5385 6028 6428 6828 7384 7385
158 4029 4429 4829 5386 5387 6029 6429 6829 7386 7387
159 4030 4430 4830 5388 5389 6030 6430 6830 7388 7389
160 4031 4431 4831 5390 5391 6031 6431 6831 7390 7391
161 4032 4432 4832 5392 5393 6032 6432 6832 7392 7393
162 4033 4433 4833 5394 5395 6033 6433 6833 7394 7395
163 4034 4434 4834 5396 5397 6034 6434 6834 7396 7397
164 4035 4435 4835 5398 5399 6035 6435 6835 7398 - 7399
165 4036 4436 4836 5400 5401 6036 6436 6836 7400 7401
166 4037 4437 4837 5402 5403 6037 6437 6837 7402 7403
167 4038 4438 4838 5404 5405 6038 6438 6838 7404 7405
168 4039 4439 4839 5406 5407 6039 6439 6839 7406 7407
169 4040 4440 4840 5408 5409 6040 6440 6840 7408 7409
170 4041 4441 4841 5410 5411 6041 6441 6841 7410 7411
171 4042 4442 4842 5412 5413 6042 6442 6842 7412 7413
172 4043 4443 4843 5414 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 6847 7422 7423
177 4048 4448 4848 5424 5425 6048 6448 6848 7424 7425
178 4049 4449 4849 5426 - 5427 6049 6449 6849 7426 7427
179 4050 4450 4850 5428 5429 6050 6450 6850 7428 7429
180 4051 4451 4851 5430 5431 6051 6451 6851 7430 7431
181 4052 4452 4852 5432 5433 6052 6452 6852 7432 7433
182 4053 4453 4853 5434 5435 6053 6453 6853 7434 7435
183 4054 4454 . 4854 5436 5437 6054 6454 6854 7436 7437
184 4055 4455 4855 5438 5439 6055 6455 6855 7438 7439
185 4056 4456 4856 5440 5441 6056 6456 6856 - 7440 7441
186 4057 4457 4857 5442 5443 6057 6457 6857 7442 7443
187 4058 4458 4858 5444 5445 6058 6458 6858 7444 7445
188 4059 4459 4859 5446 5447 6059 6459 6859 7446 7447
189 4060 4460 4860 5448 5449 6060 6460 6860 7448 7449
190 4061 4461 4861 5450 5451 6061 6461 6861 7450 7451
191 4062 4462 4862 5452 5453 6062 6462 6862 7452 7453
192 4063 4463 4863 5454 5455 6063 6463 6863 7454 7455
193 4064 4464 4864 5456 5457 6064 6464 6864 7456 7457
194 4065 4465 4865 5458 5459 6065 . 6465 6865 7458 7459
195 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
198 4069 4469 4869 5466 5467 6069 6469 6869 7466 7467
. 199 4070 4470 4870 5468 5469 6070 6470 6870 7468 7469
200 4071 4471 4871 5470 5471 6071 6471 6871 7470 7471
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Positioning Data Number and Buffer Memory Address Conversion Table (continued)

D (X Axis) (Y Axis)
N‘Ja Positioning Positioning Dwell Pogitioning  Address | Positioning Positioning Dwell Positioning Address
= | Information Speed Time Lower Upper Information Speed Time Lower Upper
201 4072 4472 4872 5472 5473 6072 6472 6872 7472 7473
202 4073 4473 4873 5474 5475 6073 6473 6873 7474 7475
203 4074 4474 4874 5476 5477 6074 6474 6874 7476 7477
204 4075 4475 4875 5478 5479 6075 6475 6875 7478 7479
205 4076 4476 4876 5480 5481 6076 6476 6876 7480 7481
206 4077 4477 4877 5482 5483 6077 6477 6877 7482 7483
207 4078 4478 4878 5484 5485 6078 6478 6878 7484 7485
208 4079 4479 4879 5486 5487 6079 6479 6879 7486 7487
209 4080 4480 4880 5488 5489 6080 6480 6880 7488 7489
210 4081 4481 4881 5490 5491 6081 6481 6881 7490 7491
211 4082 4482 4882 5492 5493 6082 6482 6882 7492 7493
212 4083 4483 4883 5494 5495 6083 6483 6883 7494 7495
213 4084 4484 4884 5496 5497 6084 6484 6884 7496 7497
214 4085 4485 4885 5498 5499 6085 6485 6885 7498 7499
215 4086 4486 4886 5500 5501 6086 6486 6886 7500 7501
216 4087 4487 4887 5502 5503 6087 6487 6887 7502 7503
217 4088 4488 4888 5504 5505 6088 6488 6888 7504 7505
218 4089 4489 4889 5506 5507 6089 6489 6889 7506 7507
219 4090 4490 4890 5508 5509 6090 6490 6890 7508 7509
220 4091 4491 4891 5510 6511 6091 6491 6891 7510 7511
.221 4092 4492 4892 5512 5513 6092 6492 6892 7512 7513
222 4093 4493 4893 5514 5515 6093 6493 6893 7514 7515
223 4094 4494 4894 5516 5517 6094 6494 6894 7516 7517
224 4095 4495 4895 5518 6519 6095 6495 6895 7518 7519
225 4096 4496 4896 5520 5521 6096 6496 6896 7520 7521
226 4097 4497 4897 5522 6523 6097 6497 6897 7522 7523
227 . 4008 4498 4898 5524 5525 6098 6498 6898 7524 7525
228 4099 4499 4899 5526 5527 6099 6499 6899 7526 7527
229 4100 4500 4900 5528 5529 6100 6500 6900 7528 7529
230 4101 4501 4901 5530 5531 6101 6501 6901 7530 7531
231 4102 4502 4902 5832 . 5533 6102 6502 6902 7532 7533
232 4103 4503 4903 5534 55635 6103 6503 6903 7534 7535
233 4104 4504 4904 5536 5537 6104 6504 6904 7536 7537
234 4105 4505 4905 5538 5539 6105 6505 6905 7538 7539
235 4106 4506 4906 5540 5541 6106 6506 6906 7540 7541
236 4107 4507 4907 5542 5543 6107 6507 6907 7542 - 7543
237 4108 4508 4908 5544 5545 6108 6508 6908 7544 7545
238 4109 4509 4909 5546 5547 6109 6509 6909 7546 7547
239 4110 4510 4910 5548 5549 6110 6510 6910 7548 7549
240 4111 4511 4911 5550 - 5551 6111 6511 6911 7550 7551
241 4112 4512 4912 6552 5553 6112 6512 6912 7552 7553
242 4113 4513 4913 5554 5555 6113 6513 6913 7554 7555
243 4114 4514 4914 5556 5557 6114 6514 6914 7556 7557
244 4115 4515 4915 5558 5559 6115 6515 6915 7558 7559
245 4116 4516 4916 5560 5561 6116 6516 6916 7560 7561
246 4117 4517 4917 5562 5563 6117 6517 6917 7562 7563
247 4118 4518 4918 5564 5565 6118 6518 €918 7564 7565
248 4119 4519 4919 5566 5567 6119 6519 6919 7566 7567
249 4120 4520 4920 5568 5569 6120 6520 6920 7568 7569
250 4121 4521 4921 55670 5571 6121 6521 6921 7570 7571
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Positioning Data Number and Buffer Memory Address Conversion Table (continued)

" (X Axis) (Y Axis)
Nag_a Positioning Positioning Dwell Positioning  Address | Positioning Positioning Dwell Positioning  Address
Information Speed Time Lower Upper Information Speed Time Lower Upper
251 4122 4522 4922 5572 5573 6122 6522 6922 7572 7573
252 4123 4523 4923 5574 5575 6123 6523 6923 7574 7575
.253 4124 4524 4924 5576 5577 6124 6524 6924 7576 7877
254 4125 4525 4925 5578 5579 6125 6525 6925 7578 7579
255 4126 4526 4926 5580 5581 6126 6526 6926 7580 7581
256 4127 4527 4927 5582 5583 6127 6527 6927 7582 7583
2587 4128 4528 4928 5584 5585 6128 6528 6928 7584 7585
258 4129 4529 4929 5586 5587 6129 6529 6929 7586 7587
259 4130 4530 4930 5588 5589 6130 6530 6930 7588 7589
260 4131 4531 4931 5590 5591 6131 6531 6931 7590 7591
261 4132 4532 4932 5592 5593 6132 6532 6932 7592 7598
262 4133 4533 4933 5594 5595 6133 6533 6933 7594 7595
263 4134 4534 4934 5596 5597 6134 6534 6934 7596 7587
264 4135 4535 4935 5598 5599 6135 6535 6935 7598 7599
265 4136 4536 4936 5600 5601 6136 6536 6936 7600 7601
266 4137 4537 4937 5602 5603 6137 - 6537 6937 7602 7603
267 4138 4538 4938 5604 5605 6138 6538 6938 7604 7605
268 4139 4539 4939 5606 5607 6139 6539 6939 7606 7607
269 4140 4540 4940 5608 5609 6140 6540 6940 7608 7609
270 4141 4541 4941 5610 5611 6141 6541 6941 7610 7611
271 4142 4542 4942 5612 5613 6142 6542 6942 7612 7613
272 4143 4543 4943 5614 5615 6143 6543 6943 7614 7615
273 4144 4544 4944 5616 5617 6144 6544 6944 7616 7617
274 4145 4545 4945 5618 5619 6145 6545 6945 7618 7619
275 4146 4546 4946 5620 5621 6146 6546 6946 7620 7621
276 4147 4547 4947 5622 5623 6147 6547 6947 7622 7623
277 4148 4548 4948 5624 5625 6148 6548 €948 7624 7625
278 4149 4549 4949 5626 5627 6149 6549 6949 7626 7627
279 4150 4550 4950 5628 5629 6150 6550 6950 7628 7629
280 4151 4551 4951 5630 5631 6151 6551 6951 7630 7631
281 4152 4552 4952 5632 5633 6152 6552 6952 7632 7633
282 4153 4553 4953 5634 5635 6153 6553 6953 7634 7635
283 4154 4554 4954 5636 5637 6154 6554 6954 7636 7637
284 4155 4555 4955 5638 5639 6155 6555 6955 7638 7639
285 4156 4556 4956 5640 5641 6156 6556 6956 7640 7641
286 4157 4557 4957 5642 5643 6157 6557 6957 7642 7643
287 | 4158 4558 4958 5644 5645 6158 6558 6958 7644 7645
288 4159 4559 4959 5646 5647 6159 6559 6959 7646 7647
289 4160 4560 4960 5648 5649 6160 6560 6960 7648 7649
200 | 4161 4561 4961 5650 5651 6161 6561 6961 7650 7651
29 4162 4562 4962 5652 . 5653 6162 6562 6962 7652 7653
292 4163 4563 4963 5654 5655 6163 6563 6963 7654 7655
- 293 4164 4564 4964 5656 5657 6164 6564 6964 7656 7657
294 4165 4565 4965 5658 5659 6165 6565 6965 7658 7659
295 4166 4566 4966 . 5660 5661 6166 . 6566 6966 7660 7661
296 4167 4567 4967 5662 5663 6167 6567 6967 7662 7663
297 4168 4568 4968 ‘5664 5665 6168 6568 6968 7664 " 7665
208 4169 4569 4969 5666 5667 6169 6569 6969 7666 7667
299 4170 4570 4970 5668 5669 6170 6570 6970 7668 7669
300 4171 4571 4971 5670 5671 6171 6571 6971 7670 7671
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Positioning Data Number and Buffer Memory Address Conversion Table (continued)

D (X Axis) (Y Axis)
Na‘:a Positioning Positioning Dweli Positioning  Address | Positioning Positioning Dwell Positioning  Address
» | Information Speed Time Lower Upper information Speed Time Lower Upper
301 4172 4572 4972 5672 5673 6172 6572 6972 7672 7673
302 4173 4573 4973 5674 5675 6173 6573 6973 7674 7675
303 4174 4574 4974 5676 5677 6174 6574 6974 7676 7677
304 4175 4575 4975 5678 5679 6175 6575 6975 7678 7679
305 4176 4576 4976 5680 5681 6176 6576 6976 7680 7681
306 4177 4577 4977 5682 5683 6177 6577 6977 7682 7683
307 4178 4578 4978 5684 5685 6178 6578 6978 7684 7685
308 4179 4579 4979 5686 5687 6179 6579 6979 7686 7687
309 4180 4580 4980 5688 5689 6180 6580 6980 7688 7689
310 4181 4581 4981 5690 5691 6181 6581 6981 7690 7691
311 4182 4582 4982 5692 5693 6182 6582 6982 7692 7693
312 4183 4583 4983 5694 5695 6183 6583 6983 7694 7695
313 4184 4584 4984 5696 5697 6184 6584 6984 7696 7697
314 4185 4585 4985 5698 5699 6185 6585 6985 7698 7699
315 4186 4586 4986 §700 5701 6186 6586 6986 7700 7701
316 4187 4587 4987 5702 5703 6187 6587 6987 7702 7703
317 4188 4588 4988 5704 §705 6188 6588 6988 7704 7705
318 4189 4589 4989 5706 5707 6189 6589 6989 7706 7707
319 4190 4590 4990 5708 5709 6190 6590 6990 7708 7709
320 4191 4591 4991 5710 5711 6191 6591 6991 7710 7711
321 4192 4592 4992 5712 §713 6192 6592 6992 7712 7713
322 4193 4593 4993 5714 5715 6193 6593 6993 7714 7715
323 4194 4594 4994 5716 8717 6194 6594 6994 7716 7717
324 4195 4595 4995 5718 5719 6195 6595 6995 7718 7719
325 4196 4596 4996 5720 5721 6196 6596 6996 7720 7721
326 4197 4597 4997 §722 §723 6197 6597 6997 7722 7723
327 4198 4598 4998 5724 5725 6198 6598 6998 7724 7725
328 4199 4599 4999 5726 5727 6199 6599 6999 7726 7727
329 4200 4600 5000 5728 §729 6200 6600 7000 7728 7729
330 4201 4601 5001 5730 §731 6201 6601 7001 7730 7731
331 4202 4602 5002 §732 5733 6202 6602 7002 7732 7733
332 4203 4603 5003 5734 5735 6203 6603 7003 7734 7735
333 4204 4604 5004 5736 5737 6204 6604 7004 7736 7737
334 4205 4605 5005 5738 5739 6205 6605 7005 7738 7739
335 4206 4606 5006 §740 5741 6206 6606 7006 7740 7741
336 4207 4607 5007 5742 5743 6207 6607 7007 7742 7743
337 4208 4608 5008 5744 5745 6208 6608 7008 7744 7745
338 4209 4609 5009 5746 5747 6209 6609 7009 7746 7747
339 4210 4610 5010 5748 5749 6210 6610 7010 7748 7749
340 4211 4611 5011 5750 5751 6211 - 6611 7011 7750 7751
341 4212 4612 5012 5752 5753 6212 6612 7012 7752 7753
342 4213 4613 5013 09754 5755 6213 6613 7013 7754 7755
343 4214 4614 5014 5756 5757 6214 6614 7014 7756 7757
344 4215 4615 5015 5758 - 5759 6215 6615 7015 7758 7759
345 4216 4616 5016 5760 5761 6216 ‘ 6616 7016 7760 7761
346 4217 4617 5017 5762 §763 6217 6617 7017 7762 7763
347 4218 4618 5018 5764 5765 6218 6618 7018 7764 7765
348 4219 4619 5019 5766 5767 6219 6619 7019 7766 7767
349 4220 4620 5020 5768 5769 6220 6620 7020 7768 7769
350 4221 4621 5021 5770 5771 6221 6621 7021 7770 7771

APP -32



APPENDICES

Positioning Data Number and Buffer Memory Address Conversion Table (continued)

Data Positioni S (x AXiS) s o PP e o (Y AXis) P ‘
ositioning Positioning Dwell Positioning Address | Positioning Positioning Dwell Positioning  Address
0. | 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 §775 6223 6623 7023 7774 7775

353 4224 4624 5024 5776 8777 6224 6624 7024 7776 7777

354 4225 4625 5025 5778 8779 6225 6625 7025 7778 7779

355 4226 4626 5026 5780 5781 6226 6626 7026 7780 7781

356 4227 4627 5027 5782 5783 6227 6627 7027 7782 7783

357 4228 4628 5028 5784 5785 6228 6628 7028 7784 7788

358 4229 4629 5029. 5786 5787 6229 6629 7029 7786 7787

359 4230 4630 5030 - 5788 5789 6230 6630 7030 7788 7789

360 4231 4631 5031 5790 5791 6231 6631 7031 7790 7791

361 4232 4632 5032 5792 §793 6232 6632 7032 7792 7793

362 4233 4633 5033 5794 5795 6233 6633 7033 7794 7795

363 4234 4634 5034 5796 5797 6234 6634 - 7034 7796 7797

364 4235 4635 5035 5798 5799 6235 6635 7035 7798 7799

365 4236 4636 5036 5800 5801 6236 6636 7036 7800 7801

366 4237 4637 5037 5802 5803 6237 6637 7037 7802 7803

367 4238 4638 5038 5804 5805 6238 6638 7038 7804 7805

368 4239 4639 5039 5806 5807 6239 6639 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 4642 5042 5812 5813 6242 6642 7042 7812 7813

372 4243 4643 5043 5814 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 5822 5823 6247 6647 7047 - 7822 7823

377 4248 4648 5048 5824 5825 6248 6648 7048 7824 7825

378 4249 4649 5049 5826 5827 6249 6649 7049 7826 7827

379 4250 4650 5050 5828 5829 6250 6650 7050 7828 7829

380 4251 4651 5051 5830 5831 6251 6651 7051 7830 7831

381 4252 4652 5052 5832 5833 6252 6652 7052 7832 7833

382 4253 4653 5083 5834 5835 6253 6653 7083 7834 7835

383 4254 4654 5054 5836 5837 6254 6654 7054 7836 7837

384 4255 4655 5055 5838 5839 6255 6655 7055 7838 7839

385 4256 4656 5056 5840 5841 6256 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 4659 5059 5846 5847 6259 6659 7059 7846 7847

389 4260 4660 5060 5848 5849 6260 6660 7060 7848 7849

390 4261 4661 5061 5850 5851 6261 6661 7061 7850 7851

391 4262 4662 5062 5852 5853 6262 6662 7062 7852 7853

392 4263 4663 5063 5854 5855 6263 6663 7063 7854 7855

393 4264 4664 5064 5856 5857 6264 6664 7064 7856 7857

394 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

397 4268 . 4668 5068 5864 5865 6268 6668 . . 7068 7864 7865

398 4269 4669 5069 . 5866 5867 6269 6669 7069 7866 7867

399 4270 4670 5070 5868 5869 6270 6670 7070 7868 - 7869

400 4271 4671 5071 5870 5871 6271 6671 7071 7870 7871
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Appendix 6 Transportation Precautions

When transporting lithium batteries, make sure to treat them based on the transport
regulations.

Appendix 6 .1 Controlled

The batteries for Memory card is classified as follows:

Productname | Model sugl?/dsutgttus Memory card
Packed with :;:?ukridc\gi:h Non-
lithium coin ABBAT battery dangerous
R2 d
battery (BR2325) (BR2325) goods

Appendix 6 .2 Transport guidelines

Comply with IATA Dangerous Goods Regulations, IMDG code and the local transport
regulations when transporting products after unpacking or repacking, while Mitsubishi
ships products with packages to comply with the transport regulations.

Also, contact the transporters.
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WARRANTY

Please confirm the following product warranty details before starting use.

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 product shall be repaired at no cost via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.

[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
place. v .
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) 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 warranty 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 follow 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 occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design. :

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product 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

5

instruction manual had been correctly serviced or replaced.
. Failure caused by extemal 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 technology standards at time of shipment from Mitsubishi.
7. Any other failure found not to be the responsibility of Mitsubishi or 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 Mitsubishi Technical Bulletins, efc.
(2) Product supply (including repair parts) is not possible after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ. )

4. Exclusion of chance loss and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by Failures of Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

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 logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fauit.

(2) The Mitsubishi general-purpose programmable logic controller has been designed and manufactured for applications
in general industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system is required, such as for Railway companies or National Defense purposes shall be excluded from the
programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible. ‘

When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport
devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particulary high reliability is required in terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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