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INTRODUCTION

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

1. INTRODUCTION

This manual explains the specifications, handling, and programming methods
of the A1SD71-S7 positioning module (hereafter called the A1SD71) used with
a MELSEC-A series A1SCPU.

In this manual, the term "Positioning control" includes speed/positioning con-
trol and speed control.

The following are called peripheral devices in this manual:
The AD71TU teaching unit is referred to as the AD71TU.

e ABGPP graphic programming panel . .
¢ A6PHP plasma handy graphic programmer }-Penpheral device
» AD71TU teaching unit AD71TU

Refer to the following manuals:

SWOGP-AD71P Operating Manual

ABGPP User's Manual

AD71TU Operating Manual

Manual Relevant drive unit instruction manuals
e A1SCPU User’'s Manuali

The functions and specifications of A1SD71 are the same as those of the
AD71(S1) except for the following:

Modules
A1SD71-87 AD71(St1)
Items
Number of 1/0 points 48 points (empty 16 points + 32 points) 32 points
All MELSEC-A series PC CPUs except the

Applicable PC CPUs A1SCPU A2CCPU
Applicable installation ; :
positions in the data link Master station, local station z:;?; station, local station, remote /O
system
Output speed during inching 144 1 20000 PLS/sec 20000 PLS/sec
operation ’ ’
Internal current consumption SVDC,08A s§VDC,1.5A

. . 130(H) x 69.5(W) x 93.6(D) 250(H) x 37.5(W) x 121(D)
Sizes mm (inch) (5.12 x 2.74 x 3.69) (9.84 x 1.48 x 4.76)
Weights kg (Ib) 0.38 (0.84) 0.63 (1.39)

Be sure that the following items are included in the package.

Item Quantity
A18SD71-S7 positioning module 1
40 - pin connector for external wiring 1

POINTI

in this manual A1SD71 I/0 numbers assigned from the PC CPU assume
that the A1SD71 is loaded in slots 0 and 1 of the main base.
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2. SYSTEM CONFIGURATION

2.1 Overall Contiauration

@ .
' Battery
(AGBAT) _
Main base
(A183[]B)
| ! ﬁ‘
Positioningmodule
(A1SD71-S7) %
! N % ! “
Extension cable
(A1SC[][1B)
|| This manual covers this range. ' O
—>(Il1!

Extension base
[ o ) ]

) I
Drive unit = ——
! ! Cable
(AC[ ]I JR4)

Servo motor
I Pulse motor 1

Stepping motor

Etc.

. The respective drive unit |
Lmanuals give details. J

Fig. 2.1 Overall Configuration

2-1
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55

o o

AD71TU

— W=~ |C——)
S—
Cable General-purpose
(AC10MD) CRT
— _m|
SWOGP-AD71P Cable Printer
(AC30R2)
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2.2 Applicable Systems

(1) The A1SD71 is only applicable to an A1SCPU module.

(2) The number of A1SD71 used with an A1SCPU module must be within the
range of the number of I/O points of the A1SCPU.

(3) The A1SD71 can be installed in any two-slot area of a base unit, but the
following must always be considered:

(a) If possible, avoid installing the A1SD71 in an extension base unit
(A1S52B, A1S55B, A1S58B) not equipped with a power supply
module, since the power supply capacity may be insufficient.

(b) If it is necessary to install thee A1SD71 in an extension base unit
which does not have a power supply module, select a power supply
module, main and extension base units, and extension cables taking
into consideration (a) the power supply capacity of the main base
unit, and (b) the voltage drop across the main and extension base
units and extension cables.

(See the A1SCPU User's Manual for details.)
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23 Programming Equipment

The foliowing table indicates the equipment available for programming the

A1SD71.
Table 2.1 Programming Equipment
Unit Division | Description Type Remarks
i‘:;‘::éz SWOGP-AD71P | AD71(S1)/AD72/A1SD71 (S[ ]) software package

¢ Consists of the following:

Type Remarks
¢ Programming unit with CRT
A6GPPE o Equipped with ROM writer, FDD and printer
interface functions.
Intelligent GPP | A6GPPE-SET SW[ |GP-GPPA | A series system disk
SW| |GP-GPPK | K series system disk
SW0-GPPU User disk (3.5 inch, formatted)
AC30R4 Cable for connecting A1SD71 and A6GPPE.
» Consists of the following:
Programming Type Remarks
unit ¢ Programming unit with ptasma display
ABPHPE + Equipped with FDD, printer interface and
Plasma handy ASPHPE.SET ' memory cassette functions.
programmer SW[ |GP-GPPA | A series system disk
SW[ IGP-GPPK | K series system disk
SWO0-GPPU User disk (3.5 inch, formatted)
Cable for connecting A1SD71 and A6PHPE.
AC30R4 3 m (9.84 ft) length.
SWO-GPPU 2DD . . .
User disk Floppy disk ofr storing user programs (3.5 inch, formatted)
SWOS-USER | 2HD
RS-422 cable AC30R4 Cable for connecting CPU and A6GPPE. 3 m (9.84 ft) length.
AC300R4 Cable for connecting CPU and A6GPPE. 30 m (98.4 ft) length.
Composite AC10MD Cable for connecting GPP screen monitor display. 1 m (3.28 ft)
video cable length.
Cleaning disk | SW0-FDC Floppy disk tor cleaning floppy disk drive.
K6PR(S1)
K6PR-K
Printer K7PR(S1) For print out of program ladder diagrams and lists.
A7PR
A7NPR
. Cable for connecting A6GPPE and printer (KEPR(S1), K6PR-K,
Printer RS-232C cable | AC30R2 K7PR(S1), A7PR, A7NPR, general-purpose printer with RS-232C
interface). 3 m (9.84 ft) length.
Printer paper | KEPR-Y ggggpf:sr KEPR and K6PR-K printer. 9 inch. Available in units of
KEPR (K ink | kePR-R Replacement ink ribbon for KEPR and K6PR-K.
KePR K-Sl |kePR-K-SI | Replacement ink ribbon for K6PR -K-S|
Teaching unit | AD71TU AD71(S1)/AD72/A18D71 teach box.
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3.
3.1

SPECIFICATIONS

General Specifications

Table 3.1 General Specifications

o Specifications
Operating ambient °

temperature 0to55°C

Storage ambient| .5, g .c

temperature

Operating ambient
humidity

10 to 90 %RH, non-condensing

Storage ambient
humidity

10 to 90 %RH, non-condensing

Vibration
resistance

Frequency |Acceleration| Amplitude Sweep Count
Conforms
to 10 to 55 Hz - (g'-ggg i’:“c’:‘;) _
*JiSC0911 10 times
0.8 m/s2 **(1 octave/minute)
55 to 150 Hz ’ -
° (19)

Shock resistance

Conforms to *JIS C 0912 (98 m/sz(10 g) x 3 times in 3 directions)

Noise durability

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

Dielectric
withstand voltage

500 V AC for 1 minute across DC external terminals and ground
1500 V DC for 1 minute across AC external terminals and ground

Insulation 5 Mq or larger by 500 V DC insulation resistance tester across AC

resistance external terminals and ground

Groundin Class 3 grounding : If appropriate grounding is not available, connect
9 the grounding wire to the electric panel.

Operating : -

ambience Free of corrosive gases. Dust should he minimal.

Cooling method

Self-cooling

*JIS :Japanese Industrial Standard

One octave marked ** indicates a change from the initial frequency to double or half frequency.
For example, any of the changes from 10 Hz to 20 Hz, from 20 Hz to 40 Hz, from 40 Hz to 20
Hz, and 20 Hz to 10 Hz are referred to as one octave.



3. SPECIFICATIONS

3.2 Performance Specifications and Functions
3.2.1 Performance specifications

Table 3.2 Performance Specifications

Item Performances and Specifications
Number of 1/O points 48 points* (number of occupied siots : 2)
Number of control axes 2 (simultaneous 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
15 minutes without battery (25 °C)
RAM memory backup Lithium battery guarantees power failure backup for a total of
300 days. Battery guaranteed for five years.
Method Absolute and/or incremental method
1 to 16,252,928 (PULSE)
Max. 162 (m)
(command unit: 0.1 to 10 pm/PLS)
Positioning units Max. 16200 (inch)

(command unit: 1 x 10°% to 0.001 inch/PLS)
Max. 16200 (degree)
(command unit: 1 x 10°° to 0.001 degree/PLS)

10 to 200000 (PLS/sec) (command unit: 10 PLS/sec)
. 10 to 120000 (mm/min) (command unit: 10 mm/min)
Position| Positioning speed 1to 12000 (inch/min) (command unit: 1 inch/min)

ing 1to 12000 (degree/min) (command unit: 1 degree/min)

Acceleration and

deceleration Automatic trapezoidal acceleration and deceleration

Acceleration and

deceleration times 64 to 4999 (msec)

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

The A1SD71 may be calibrated to allow for mechanical
Error compensation | errors in the positioning control mode and speed/positioning
control switching mode.

With zero address change function.

Zero return Zero return direction and speed depend on setting.

Jog operation function Jog operation by jog start signal input.
Inching function Operation using manual pulse generator.
M function M code output

Internal current consumption |5V DC,0.8 A

External supply voltage,

current 4.75 to 26.4 V, max. 50 mA

Size mm (inch) 130(H) x 69.5(W) x 93.6(D) (5.12 x 2.74 x 3.69)
Weight kg (Ib) 0.38(0.84)

* 1/0O allocation for the 2 slots are as follows:
First half slot ........ Empty slot: 16 points
Second half slot ... Special-function module: 32 points
Section 6.1.1 gives details about the first half slot.



3. SPECIFlCATlONS

3.2.2 Functions

The A1SD71 has functions used for positioning and positioning control during
two-axis independent operations and two-axis linear interpolation operations.
These functions are utilized as follows:

.
By test operation of a peripheral ---.-- A peripheral device or AD71TU is
device or teaching unit connected to an A1SD71, and posi-
tioning is executed using the periph-
eral device or AD71TU.
This is used during program checks or
test operations.

By @ sequence Program «:-ooeereeenns Positioning is executed using a pro-
_ gram built in the PC CPU.

.
For use of the peripheral device, refer to the SWOGP-AD71P Operating
Manual. For use of the AD71TU, refer to'the AD71TU Operating Manual.
Positioning control functions are shown below.

Sequence Program or A6GPP

Function . - .
Two-axis independent Two-axis interpolation

operation operation

An error code is provided by the A1SD71 if a data setting
Error detection or positioning control error occurs.
(For details of the error codes, refer to Chapter 8.)

A1SD71 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 A1SD71.
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.)

The positioning functions of the A1SD71 are shown in Table 3.3.
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Table 3.3 A1SD71 Positioning Functions

Functions

Method with a sequence program or method(test aperation)
usihg a peripheral device (or AD71TU)

Two-axes independent operation

Two-axea interpaolation operation

Inching operation function

The drive for the given axis is advanced by
a predefined number ef puises each time a
manual pulse is received. The manual
pulse is provided by the manual pulse
generator,

Unavailable

JOG operation function

JOG operations can be done when a JOG
operation command from the PC CPU (or
peripheral device) is turned ON.

Unavailable

Zero return

Returns by a zero return start command from
the PC CPU (or periphera! device). The
current value is corrected to the zero
address after zero return is completed.

Unavailable

One-time
positioning

Positioning is executed at a set speed from
the current position to the setting position.

Positioning is executed at a speed with two
axes moving in linear directions from the
current position to the setting position (linear
interpolation).

n-times

Changes speed in accordance with the

Positioning by linear interpolation can be

executed continuously as well as with the
two-axis independent operation.

positioning data set by a one-time start

positioning signal, and executes positioning.

Positioning

Positioning accompanied
by a change in speed
(pattern change)

Changes speed in accordance with the
positioning data set by a one-time start
signal, and executes positioning.

Unavailable

Note)
(1)

Error compensation and backiash compensation functions are valid for
all the functions shown in Table 3.3.

If positioning is done using a sequence program , a PC CPU can output
the set M code from an A1SD71 when positioning starts or after position-
ing is completed. (Peripheral devices do not output M codes during
positioning.)

Current values in an A1SD71 can be changed (rewritten) by a sequence
program or peripheral device before positioning is started.

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 A1SD71 before positioning starts in the postion control mode.

(2)

(3)
(4)
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3.3 General Description of Positioning System Operations

This section gives a general description of the A1SD71 and its use in a

positioning system.

3.3.1 Positioning system using an A1SD71

Fig. 3.1 shows the operation of an A1SD71 in a positioning system.

AD71TU

Positioning
PC CPU module . .
(A1SCPU) A18D71 Forward pulse Drive unit Servo motor
string T - -—Spesd - -
s com-
mand
' Error D-A Seryc_a
counter converter amplifier
Set
Pragram 8 | data ( |
: R | ' :
] everse
';;: pulse Interface |
. string l
©
a : T l
i ©
Feedback pulse
Ry
Read, write, etc
Periph- 4
eral de-
vice,

Deviation

Speed
"V counter Pulse © @, Servo motor speed
pulse value distribution ¥,
Time t

Fig. 3.1 Positioning System Operation Block Diagram

The A1SD71’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.

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 accumulated pulses.
The motor rotation continues maintaining the constant deviation counter pulse
value.

When the command pulse output from the A1SD71 ceases, the deviation
counter pulse value decreases, and the speed slows down.

Then, when the deviation counter puise value becomes 0, the motor stops.
Thus, the motor’s rotary speed is proportional to the frequency of the com-
mand 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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General design of positioning system

Servo motor : PO

A : Position detection increment (mm/p)
Vs : Command pulse frequency (p/s)
: Number of pulse generator slits (slits/rev)
: Feed screw lead (mm/rev) :
. Reduction ratio
: Moving part speed (mmy/s)
. Motor speed (rpm)
. Position loop gain (sec™)
: Deviation counter pulse value
0 : Zero point (pulse)
P : Address (pulse)
(1) Position detection increment

L
A=Rxn (MM/P)

(2) Command pulse frequency
Vs= % (p/s)

® X Z< D$Dr >

)

(3) Deviation counter pulse value
€ =% (pulsg

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 A1SD71 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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3.3.2 Signal communications between an A1SD71 and each unit

Fig. 3.2 shows a function block diagram for signal communications between
each unit connected to an A1SD71, an A1SCPU, peripheral device, and the
drive unit.

e Communication between PC CPU and A1SD71
Control signals and data communications via base unit, they consist of:

[ Control signals.....I/O signals given in Section 3.6.

Data..........c.c.oeeenns Written to and read from the buffer memory by the PC
CPU. Detailed in Section 3.5.

 Communication between peripheral device (or AD71TU) and A1SD71

Data write, A1SD71 test, A1SD71 monitor, etc. via the A1SD71's RS-422
connector.

o Communications between drive unit and A1SD71
Control signal communication to and from the drive unit and pulse train
output from the A1SD71. (For the I/O interface, refer to Section 3.7.)

A1SD71
A1SCPU - - -
Drive unit re:
Y20 FCleay Stop signal e
sign
X11 A1S071 ready + 1 Near-paint dog signal External
signal
Y27, Y20 Forward jog start 2Zero signal
Y28, Y24 Reverse jog start St Drive unit
Deviation counter dear
X18, X17 Zero return request
2ero return start —_"> External Puise train
Y29, Y24 \ inerface — ™
X1C, X1D . Zero return compiete +
Y20, Y21, Y22 Positioning start
Positioni te
X12, Xt3 ovitioning comple
Manual tor A
X14, X15 Busy Interface k" cpy K s tes donsas A phese %:?s?]
18, X19 Start complets with PC r Manual pulse generator B phase Generator
S
Y25, Y26 idd
XIE, XIF M code ON
yzg' va2¢ M code OFF Parameter write/read
A1SD71 < Zeoro return data writeread
X10 watch dog Smer error ) Positioning data writeresd
X1A Sattory errex Periph-
x18 Error detecon . P;"Phom 2eto rern operation oral de-
ovice n .
Buffer interface dog operation ADV7'??I’U
Positioning operation
) memory
Data write/read Opetation monitor
K )

Fig. 3.2 A1SD71 Function Block Diagram
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3.3.3 A1SD71 operation description

Fig. 3.2 PC Initiated Positioning Procedure

L START J
Operating data write?

Yes
A18D71 buffer memory all clear | ........ Clear the A1SD71 buffer memory using the peripheral device.
Set parameters ........ See section 3.4.1. )
J Although data may be set by the sequence
......... See section 3.4.2. | program, it is recommended to. set the data
Set zero return data @ section (especially parameters and zero point return
l data) using the peripheral device or AD71TU.
Set positioning data «v...... See section 3.4.3. J
ero return required?
Zero return start signal(Y23, Y24)
ON
(X1C, X1D ON?)
Yes
Write positioning start data No. ««...... Write start data numbers into X-axis addresses 0 and Y-axis
into buffer memory. addresses 300.

Positioning start signal
(Y20, Y21,Y22) ON

Positioning complete?
(X12, X13 ON?)

Next position required?

No
[ END

(1) Section 6 gives detalls about zero return start and positioning start conditions.

(2) 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. -

Data

Functions

Manual pulse
generator
operation

opératlon

Zero
return

Positioning
control

Unit setting

0o

o

o

o)

Trave! per pulse

o

o]

o)

Speed limit value

Jog speed limit value

Starting bias speed

Backlash compensation

o|j]O|0O]|O

Upper stroke limit

Lower stroke limit

Parameter

Error compensation

Acceleration and
deceleration times

O |O0O|O|O]|]O]|O

Positioning complete
signal output time

Pulse output mode

Rotation direction setting

Positioning method

M code ON/OFF timing

oOjo|O|O] O

Travel per manual pulse
generator during inching

Zero
return data

Zero return direction

Zero return method

Zero return address

Zero return speed

Zero return creep speed

Zero return dwell time

Torque limit

o|l|O0O|O|O]|]O{O|O

Positioning
data

Positioning information

Positioning speed

Positioning address

Dwell time

Others

Start data number area

Speed change data

Ot

Ot

oOfojo|O]|O}|O

Jog speed

Inching operation enable

Inching operation speed

* Indiéates functions used to change the speed during A1SD71 positioning.
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34 Types and Functions of Setting Data

e Setting data is data that is necessary for an A1SD71 to do positioning
control. Setting data is the general term for the following three kinds of data:

Section 3.5 gives details about storing set data in the buffer memory.

Parameter
Setting data —-E Zero return data

Positioning data
Setting data is written using the following two methods:

1) By a peripheral device ....... The Operating Manual and the AD71TU
or AD71TU Operating Manual SWOGP-AD71P give
details.
2) By a sequence program ....... Section 6 gives details.

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

POINTS |

(1) All-clear data
Before writing setting data, use a peripheral device to do allclear
processing of the memory.

(2) Data setting when using either the X or Y axis
When using either the X or Y axis, write parameter and zero return
data to the axis not used.

Writing data must be a value in the setting range given in the
User's Manual. However, even if an initial value (defauit value)
is set by a parameter, there is no problem.

If zero return is done without writing data, an error occurs, and the
error detection signal (X1B) goes ON.

3.4.1 Parameters

Parameters are the basic data which enable the A1SD71 to do positioning
control. The data in Table 3.5 is contained in parameters.

¢ Initialization of parameters
If all parameters are not set or an error outside the setting range is detected
by parameter checking, the A1SD71 will be controlled using the initial
values shown in Table 3.5.
However, parameter area data remains as user-set values.

Parameters are checked when:

3-10
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1) The power is turned ON;
2) Parameters are sent from a peripheral device to an A1SD71;

3)

OFF to ON;

4)

selected in the peripheral device or the AD71TU.

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

Table 3.5 Parameter Settings

MELSEC-A

A PC CPU ready signal from the PC CPU to the A1SD71 switches from

(1) zero return, (2) positioning, (3) jog operation, or (4) inching has been

mm inch degree PULS(PLS) Initial
nitia
Setting Setting Setting Setting Values
No.| Items Ranges Units Ranges Units Ranges Units Ranges Units Units
1 | Units 0 — 1 — 3 L] 3 — 3 —
X10* X10° X10%
2 | Travel per pulse 1to 100 pm/PLS 116100 inch PLS 110100 degres PLS — R — -
- X10' X1 X1 X10' X10'
3 | Speed limit values 1 to 12000 mm/min 1 to 12000 inch/min 1 to 12000 dogree min 1 to 12000 PLS/sec 20000 PLS/sec
Jog speed limit X190’ X1 X1 X10' X10'
4 values 110 12000 mm/min 110 12000 inch/min 11012000 degies min 11020000 PLS/sec 2000 PLS/sec
s X10' X1 X1 x10' X10'
6 | Starting bias speeds 0 to 12000 mm/min 0 to 12000 inch/min 0 to 12000 degres min 0 to 20000 PLS/sec 0 PLS/sec
Backlash X107 X10°® X10-5
6 compensation 0to 65535 pro 0 to 85535 inch 0to 65535 degres 0to 255 PLS 0 PLS
7 | Upper stroke limits 0 to 162000 mm 0 to 162000 inch 0 to 162000 degree 16205‘20928 PLS 16252928 PLS
- . Oto
8 | Lower stroke limits 0 to 162000 mm 0 to 162000 inch 0 to 162000 degres 16262928 PLS ¢ PLS
. 010100000 X10" 010100000 X10°¥ 010100000 X10
9 | Error compensation (per m) um (pee 100 inch) inch (per degres) degres - " 0 -
Travel per manual X10" X10°° X10°
10 pulse during inching 1 to 100000 pm 1 to 100000 inch 1 to 100000 degres 1to 100 PLS 1 PLS
Acceleration and
1 deceleration times 64 to 4999(msec) 1000 msec
Positioning complete
12 signal output time 1 to 20000(msec) 300 msec
Same as the
0: PLS + SIGN (B type) :
13 | Pulse output mode 1: Forward PLS or reverse PLS (A-type) ::t?n‘;“' . -
: . Same as the
o . 0: Current value increase when forward pulse is output :
14 | Direction setting 1: Current value increase when reverse pulss is output ::‘T'n"gu’ . -
0: Absolute
15 | Positioning method 1: Incremental O=absolute —
2: Incremental/absolute combined
0: M code not used Same as the
16 :i‘m?:do ON/OFF 1: M code used 0: WITH mode previous —
9 1: AFTER mods setting  *

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

3-11
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The actual parameter speed limit values and JOG speed limit values in Table
3.5 are multiplied by 6.1 (PLS/sec).

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

200 + 6.1 = 32.78688.....(Decimal point values are rounded off.)
The actual speed is 6.1 x 32 = 195.2 (PLS/sec).

POINT

Numbers 2 to 12 show the setting range when setting with a

sequence program.

However, parameters whose unit is x10°" or x10! are processed

automatically as x10™ " or x10' in the A1SD71 when processed with

a value set in the program.

(Example) !f the speed limit value is set to 200, the value becomes
2000x10' = 20000 mmvmin in the A1SD71.

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.

e Controls the number of pulses contained in the pulse train from the
A1SD71.

(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.

(4) Jog speed limit value
¢ Specifies the maximum speed for jog operation.

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

e 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 6.3.4.

3-12
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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.

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

-Speed

Starting
bias speed

Positioning speed
Jog operation speed
Zero return speed

—— : Speed if starting bias speed has
been set

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

\n

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.

(6) Backlash compensation

* Allows a backiash 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).

e When backlash compensation is set, every time the travel direction
changes during positioning, a feed pulse occurs which exceeds the
backlash compensation amount. :

During manual pulse generator inching, the pulse output begins as
soon as the number of input pulses exceeds the backlash compensa-
tion amount each time the direction of movement changes. (If the
inched distance is less than the backlash compensation, feed pulses
will not be generated. However, the A1SD71 does calculate the sub-
sequent positions according to the updated data).

e The feed pulse for a backlash compensation amount is generated by at
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.

3-13
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« Backlash compensation is valid after zero return. After redefining the
backlash compensation, always zero the system.

«+————— 7010 return direction

Lead screw
Work

- Lind
Backlash compensation actual value

(7

{9

Fig. 3.4 Backlash Compensation

» For the backlash compensation amount, the range of the number of
output pulses differs in accordance with the unit to be set in the
parameter.

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

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

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.

Lower stroke limit
+ Defines the lower limit value of machine travel.

e 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.

Error compensation

When the set value and an actual feedrate differ, this is called error
compensation.

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.

e When the unit is mm

. -1 [ Setvalue(mm) 7
Error compensation amount (10 um)-( A (mm) - 1)x10

e When the unit is inches

Error compensation amount (107 inch) = ( Setxa:ilrt.:(e;r(:)nch) - 1Jx 107

3-14
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e When a unit is degrees

Error compensation amount (107> degree) = [ Setxa(;ue??eeeg)ree) - 1]>< 107

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

Backlash compensation= Backlash compensation actual value x _S_gt_\?ﬂg

(10) Manual pulser inching travel increment

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

e The A1SD71 counts the number of manual pulse inching command
inputs and transmits the appropriate number of output pulses. (The

applicable output speed range is 10 to 20000 PLS(unit = 10 PLS/sec.).
See section 3.5.

(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
i Positioning speed been set

o 7

4 7 N — — — : Acceleration and deceleration

& // \\ speeds if starting bias speed = 0

/ \ Time
Startin
bias spgeed I Actual Actual
acceleration time | deceleration time
Set acceleration time Set deceleration time

Fig. 3.5 Acceleration and Deceleration Times

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

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

o 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.

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

o 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.)

(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.

3-15
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(13) Pulse output mode
Defines the output mode as A type or B type.
o Forward pulse or reverse pulse, two pulse chains.

Forward feed pulse PULSEF ———U—U—U—U—U———
PULCSEF A
type
Reverse feed ?u|se PULSER I_I'U'I_F'Ll—lﬂ_l—
s PLS + SIGN
Forward and reverse feed pulses. Travel direction is
controlled by direction sign (
Feed pulse SIGN—
PUCSE
B
+ direction - direction type
travel travel
25 ms
Low in forward direction.
Direction sign High in reverse direction.
SIGN (Present value increases in forward direction and
decreases in reverse.)

(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 mode
e Specifies incremental, absolute, or incremental/absolute combination
modes for positioning.

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

Zero point

—_¢ >

B
T Movement from A to B.
1

Travel

Fig. 3.6 Incremental Method

« 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,
- - - specify address 70 as
Address 70 Address 100 the destination address

Fig. 3.7 Absolute Method
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» To use both incrementai and absolute modes in the same axis (e.g. X
axis), set 2. In this case, the mode is cantrolled by the individual piece
of positioning data. (Refer to Section 3.4.3.)

(16) M code ON/OFF timing

M codes are code numbers (1 to 255) assigned by the user to control
auxiliary tunctions (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 bufter memory is cleared and the "M code
ON" signal is not output.

o 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.

Start
Pattern 01 Pattern 00
Operation / l
! '
! I
M code X X !
Ik A !
' JI |
BUSY ' ! l——
: 1 | !
! | .
M code ON . : &
' '
[} |
' |
M code OFF L q .

Fig. 3.8 WITH Mode Signal Timing

(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.
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Start
: Pattern 01 Pattern{ 00
]
1
. Dwaell Dwell
Operation
| ! : ! :
M code {0 AW ¢ 4
——_:iﬁ A \\ /1
BUSY : C , | E—
!
M code ON :4: | |
' [
s :
.M code OFF == : i

Fig. 3.9 AFTER Mode Signal Timing

[ POINTS |

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

¢ The M code is ignored if the positioning pattern is "11" and the "M

code ON" signal is not given. (For details of the positioning pattern,
refer to Section 3.4.3.)
The next positioning operation is not started until the "M code ON"
signal is switched off. An error condition arises if the "M code ON"
signal is on at the rise of the start signal and positioning is not started.
The "M code ON" signal is turned off when:

1. "M code OFF" signal changes from OFF to ON;
2. PC ready signal (Y2D) is OFF; or

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

The M code is set before pattern 11 positioning processing begins.

Start __I I____

Pattern 11

Pattern 11

M code set for pattern Pattern 00

00 is set at this point.

M code l ) if T )
BUSY _;__j ' 0

"M code ON" {
(WITH mode) I

“M code ON"
(AFTER mode)

*M code OFF*"

Fig. 3.10 "M Code ON" Signal Timing for Positiohing 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.
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3.4.2 Zero return data

This defines a home position or zero point for the A1SD71. Refer to Table 3.6.
Zero return data is checked when:

1) Parameters or zero return data is transferred from the peripheral device
to the A1SD71;

2) "PC ready signal" output from the PC CPU to the A1SD71 changes from
OFF to ON; or

3) Zero return, positioning, jog operation, or manual pulser inching is se-
lected in the peripheral device test mode.

Table 3.6 Zero Return Data

mm inch ) degree PULSE

No\ Item Setting range Unit Setting range Unit  [Setting range Unit Setting range Unit

0 : Forward direction (address increases)

1 |Zero return direction 1 : Reverse direction (address decreases)

0 : Pulse generator(PG)zero-point signél
2 | Zero return method 1 : Stopper stop (1) and dwell timer time-out
2 : Stopper stop (2) and signal from drive unit

Oto -1 0to 5 0to -5 Oto
3 | Zero return address 162 x 107 | * 10" um 162x107 x107 inch 162 x107 x107 deg 16252928 PLS
4 |Zero return speed 1 to12000 | X 10° 1 t012000 | ¥ 1 t012000 | %! 1 1012000 | X1Q
P mm/min inch/min deg/min PLS/sec
x10' x1 x1 x10'
5 | Creep speed 1 t012000 mm/min 1 1012000 inch/min 1 1012000 deg/min 1 t012000 PLS/sec

6 |Zero return dwell time |0 to 499(x10' msec)

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 3.5.7.

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

For example, the value that is nearest to 200 (PLS/sec) is multiplied by 6.1 (PLS/sec), even if
the speed limit value is set to 200 (PLS/sec). (Decimal point values are rounded off.)

200 + 6.1 = 32.78688....

The actual speed is 6.1 x 32 = 195.2 (PLS/sec)
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Zero return data is explained below:
(1) Zero return direction
« Specifies the direction for zero return..

IMPORTANT |

Zero return is controlied 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:
«~ The pulse generator (PG) zero-phase signal method
~ 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 ﬁ Drift (in accordance with the drive)
/////I/////////

OFF Zero-phase signal

Mcwatorw that the near-point dog OFF position is

near the center of the zero-phase signal HIGH.
lf 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.

Near-point dog
LLLLL
ON OFF Zero-phase signal

I ﬂf
One servo motor rotation
(one PG rotation)

Fig. 3.11 Zero Return Using a PC CPU Zero-Phase Signal

L One PG rotation |

‘l_li | I PG zero-phase signal

ﬂj-"-"-"“ﬂ .................... J'”mnm Pulse generated by PG

Fig. 3.12 Feedback Pulse Pattern
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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 3.4.2(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 sto r
near-point dog ON P by stoppe

After the dwell time times out,
the zero return complete signat
goes ON.

/

I Range in which the servo

I
Dwell time  p Near point dog motor rotation is forcibly
/AL A i stopped by the stopper

count start
\ Dwell time
Zero return torque limit valid

priuizzzzzzzeg Torque limit valid range

Creep speed

|

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 a problem.
After reaching the creep speed, limit the servo motor torque (Section
3.4.2 (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
‘ Stop by stopper

| Near-point I
dog
LA L2 Stop command to the zero-

| phase signal terminal

Zero return torque limit valid

izdiaziziz 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)

(5)

Zero return address

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

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

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

Creep speed

o 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
ON OFF
Zero-phase signal
U d L‘[_Adjust the actuator so that its OFF
"|+"'+'_ position is near the center of the
2ero-phase signal.

Torque limit valid range

Fig. 3.14 Zero Return and Creep Speeds

Zero return dwell time

o 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.
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(7) Torque limit

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

POINTS

«» A D-A converter is necessary for torque limit.

e 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 limit value Pulse Drive unit

Read train

C:; A1SD71
Operation

by DU
A1SCPU
D/A —>
—>| converter unit T limt
A1S62DA etc. orque limi
Output {Analog amount)
by program

Fig. 3.15 Torque Limit Block Diagram
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3.4.3 Posltioning data

Positioning data is used in the A1SD71 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

N ltem Setting Data
b15 b8b7 b0
LLLLET T [ lalol 1]
l— Positionin pattern
00 : Positioning terminated
01 : Positioning continued
11 : Speed changed and positioning then continued
b——— Positioning method
0 : Absolute
1 : Incremental
. Valid only when incremental/absolute combination is
4 |Positioning specified in parameter.
information
L. Positionin direction (valid in incremental mode only)
0 : Forward direction (address increase)
1 : Reverse direction (address decrease)
L . Unused (may be 0 or 1)
M code (0 to 255)
Set M code = 0 when M code is not specified
mm inch degree PULS
Setting . Setting . Setting ; Setting .
range Unit range Unit range Unit range Unit
A 1to x10' 1to x1 1to x1 1to x10'
2 |Positioning speed | 15006 |mm/min [12000  |inch/min  |12000  |deg/min {20000 | PLS/sec
Positioning 0to -1 0 to -5 0to -5 Oto
8 |address 162x107 X107 BM |yga.q07 |¥107INch | yeort07 | X107 989 | (6250028 |PLS
4 |Dwell time 0 to 499(x10" msec)

POINT

No. 2 to No. 4 can be set from the sequence program.
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The data to be set as positioning data is explained below.

(1) Positioning information
o Separate the information for the X and Y axes.
¢ Positioning information consists of 16 bits and includes the following.
b15 b8b7 b0

’ -I

A e

. Positioning pattern

——— Positioning method

———— Positioning direction

t—————— Unused

M code

(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 fotlows:

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 Bit 0

Positioning pattern

00 : Positioning end

01 : Positioning continued (in any direction)

11 : Speed changed and positioning then continued
(in the same direction)

10 : No setting

Fig. 3.16 Positioning Pattern
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» Positioning end

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

Start {Y20)
Positioning commenced (X187
BUSY (X14) l,—
}
|
]
1
|
Speed graph ; For pattern 00
"
Dwell

Fig. 3.17 Pattern 00

¢ Positioning continued

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

Positioning commenced(X18)

Start(Y20)

BUSY(X14) |

Po Vi P1 3

Vam\ 1/_\l

| I |

P = address Dweli Va2 Dwell Dwell

V= speed_ t1 \ ta

t = dwell time I 2 3 X
.~ Pattern 01 “T7 Pattern 00 L

Fig. 3.18 Pattern 01

[POINT

Pattern 00 should be set for the last position in a series of continu-
ous operations.

Pattern 01 may be set for interpolation positioning. In this case, the
patterns for the X and Y axes should be the same. The X and Y axis
patterns are checked before operation and any error will stop posi-
tioning.
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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('Y20)
Positioning
commenced (X18
BUSY(X14) —J 1_
| i
P1 P P !
PO (pattern 11) (1) (o1) (00) |
Vi l P4 i
[}
:, / V2 : Va i
! ; ! Dwell \ Dwell
: | ! t3 ~ t4
M code ‘o ‘o 1o S ¢ 5
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:
M code ON/OFF timing : AFTER mode
Incremental/absolute method : Incremental and absolute combined
Table 3.8 Positioning Data
Data No. | Pattern Speed | Address Dwell Method M code
100 11 Vi P1 - Abs. 0
101 11 V2 P2 - Abs. 0
102 01 V3 P3 ta Ahs. 0
103 00 Va Ps ta 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

(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.

(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

While pattern 11 is continuous, positioning methods cannot be
changed.
When use of both incremental and absolute mode positioning is

" specified, 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.

(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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(2) Positioning speed
Specifies the speed at which the next position is to be approached.

POINTSI

(1) 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.

(2) 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 same case of linear interpolation, Mitsubishi recommends
setting the same speed and speed limit value to both the X and Y
axes.

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:

————

\\ X Axis Y Axis

Parameter set value : speed Iimit value 20 KPLS/sec 50 KPLS/sec

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

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

100

X-axis positioning speed = 50 x 200~ 25 KPLS/sec
(This speed exceeds the speed limit value which is ignored in this case.)
Y
B
200
vy
100+
(kp)
0
Ao 100 X
—— Vx(kp)
Fig. 3.20 Linear Interpolation
Note)
In case of interpolation positioning, the actual positioning speed is approx. 5% slower than the
set speed.

When the set speed is too slow, the error range becomes large.
Example: When 100 PPS is set, the error range becomes approx. 10% large.

3-30




3. SPECIFICATIONS

- Positioning speeds are multiplied by 6.1 (PLS/sec).:
For example, when a positioning speed is 200 (PLS/sec), the maximum speed to be output from
A1SD71 is as follows:
200 = 6.1 x n....n = 32,7868....
Therefore, the maximum speed is 6.1 x 32 = 195.2 (PLS/sec).

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

» When using the incremental method, set the travel distance. When
using the absolute method, set the address value.

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

S Start (Y20) &
* Positioning commenced (X18)
BUSY (x14) — 9 _
/ \ For pattern 00
Speed graph ! or pattern

Fig. 3.21 Pattern 00

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

The A1SD71 has a battery backed buffer memory for communication of data
with the A1SCPU. The memory map is 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.

o 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 A1SD71.
General write conditions are shown in Fig. 3.28. For further details, refer to
Section 3.5.1t03.5.5.)

o Writing data from the sequence program

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

¢ Writing data from the peripheral device

Data can be written by storing data to a memory area in the peripheral
device and transferring data in blocks from the peripheral device to the
A1SD71 buffer memory.

One word (16 bit) or two word data can be written to the A1SD71 buftfer
memory by using the AD71TU .

An additional function allows individual pieces of positioning data to be written
to the buffer memory if the A1SD71 is busy. For details, refer to the SWOGP-
AD71P Operating Manual.

For buffer memory access instructions, refer to Chapter 6 "Programming.”
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Source of data
Description
Peripheral device
Sequence program or ADT1TU
- 0 . : o Write enabled
to | X-axis positiong start data Areq.for positiong stast data | when both X-axis
200 numbers, etc. (For X axis) Depends on data and Y-axis BUSY
-------- —_— - signals sre off.
201 § Error reset = w o wg
-------- rite enabled at rite enabled at
______ 202 | X-axis Inching output speed “~~_ | Areafor error reset any time any time
: N
________ ~ Area for output speed during
300 N N N inching operation :\:‘r;t:;:abled at
to | Y-axis position start data ~ {for X axis)
———___500 \\ Unused
______502 ] Y-axis inching output speed | Write enabled
Area for positiong start data when both X-axis
———————— \ \\ numbers, etc (For Y axis) Depends on data and Y-axis BUSY
512 N\ signals are off.
ntg For 08 \\ Area for output speed during Write enabted at
———————— \\ inching operation. any time
768 to 3871 N \ \_(For Y-axis) y :
________ \ )
387“;.; Positiong \\\ Unused
f {
471 | Information 8 \ ] OS RAM. Writng here ls not | yq gisabied Write disabled
———————— ] \J allowed.
4272 ° h
to J Positiong speed 5 Unused
______ 4671 s X axis positiong data area
4872 3 descibed In Seciton 3.4.3
to | Dwell time » {Maximum 400 positions)
—————— o071 3 Data format as follows:
5072 Position Positiong information: Write enabled at
to addressg 2 bytes (16 bits)| any time
5871 Positong speed: Block tranfer of
-------- ‘ N ' 2 bytes (16 bits) positiong data
5872 1 positiong N Dwell time: 2 bytes (186 bits) from peripheral
10 ¥ information ~ Position address: drvice to A1SD71
______ 6271 g AN 4 bytes (43 bits) Is only enabled
8272 g when PC ready
""to § Positong speed @ dignal is off.
______ 69 7_1 § Y axis positiong data area
8672 3 descirbed in Section 3.4.3 Write enabled at
to | Dwell time : (Maximum 400 positions) any time
7071 - Data format as for X axls
7072 >
to | Positiong address .
7871 - Paramter area explained in
———————— - Sesction 3.4.1 (X axis)
787210 b o i .
7889 | X-@xis parameters - Parameter area explained in
_____ 892 to Section 3.4.1 (Y axis) Write only Write only
7908 Y-axis parameters _ - Zero return data area enabled when PC enabled when PC
———————— - described in Section 3.4.2 ready signal is off |- ready signal is off
9173:3 X-axis zero return data _ (X axis)
———————— - Zero return data area
922 to 3 descirbed in Section 3.4.2
______ 7 32_8 Y-axis zero return data B (Y axis)
The above data may be read at any time.
Address are expresssed in decimal
(1 address = 2 bytes (16 bits).

Fig. 3.22 Buffer Memory Map
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3.5.1 Positioning start data

The positioning start data area is shown in Fig. 3.23. The arrangement of the

-MELSEC-A

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 A1SD71 from the peripheral device.

X-axis | Y-axis
address: address

0 1 300

1 . 301

2 ! 302
— 3 E 303
4 1 304
o
37 ' 387
38 E 338
39 . 339
40 | 340
41 E 341
42 1 342
43 | 343
44 E 344
45 ' 345
46 1 346
47 ? 347
48 : 348
49 1 349
260 i 560

Start data No.

Start data No.

Start axis

Start data No.

Start axis

Start data No.

Start axis

Pointer

Speed change data

Present value change
data (32 bits)

Status

Jog speed

Error code

M code

Manual pulser inching
enable

Executing data No.

M code comment area
16 bytes
x 19 comments

..

*

1st point «

2nd point

3rd point
Start data No. area.

20th point

-

Addresses marked # are written to by
the A1SD71 OS only.

Fig. 3.23 Positioning Start Data Area
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(1) Speed change area (X axis :address 40, Y axis :address 340)

To change the speed of traverse during positioning, jog operation or zero
return, write the new speeds to these addresses. (To be within the range
shown in Table 3.7) This data overrides the speed set in the positioning
data. Speed change is illustrated in Fig. 3.24 below.

V = speed

v Speed data written to speed change area L time

Speed data written to speed change area

\ Automatic deceITration start point
X \

Fig. 3.24 Speed Change Example

POINT,

Acceleration and deceleration cycles use the positioning data speed
regardless of any forced speed change.
The speed cannot be force changed under the following circumstances:

after a deceleration start point;

in inching mode;

after a stop command or after the jog signal is turned off; or.
during interpolation positioning

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

To change the present value data in the A1SD71, write the new value to
these addresses.

POINT

The present value cannot be changed while the A1SD71 is BUSY.
Present value data is two words long, one word data cannot be written.

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

Specify the jog speed by writing speed data to these addresses. This data
may be written at any time.
JOG speed data set when the JOG start becomes valid.
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(4)

(5)

(6)

Manual pulser inching enable area (X axis:address 47, Y axis:address
347)

Enable the manual pulser inching function by writing a 1 to the least
significant bit in this address. This data may be written at any time. (Refer
to Fig. 3.25.)

Y :
b1 to bS may be 1 or 0 { Inching enable = 1
(ignored by os) Inching disable = 0

Fig. 3.25 Manual Pulser Inching Enable Area

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

Up to 16 ASCII characters may be entered as M code comment data
(using the peripheral device or sequence program).

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

How to use:
1) Monitoring by a peripheral device
2) Reading using a sequence program, and displaying it externally.

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

Is reserved for the information shown in Fig. 3.26 and is set by the
A1SD71 OS.

bi5

b7

Bit ON Bit OFF

Setto 0. Battery alarm

Zero return request
During dwsli time
During positioning BUSY

(but not zero return jog
and inching operations)

All conditions
except bit ON
conditions

Zero return-complete

Zero return dog ON

Drive unit ready signal ON
STOP signal ON from drive unit

Fig. 3.26 Status Area

[POINT|

Do not write data to this area.
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- (7) Error code area (X axis :address 45, Y axis :address 345)

The code number of any error detected by the A1SD71 is written to these
addressas by the OS. Use in conjunction with the error detection signal
(X1B).

POlNTS’

e The error code area is used by the A1SD71 OS and data must not
be written here.

+ The most recent error code is written to this area. The absence of
any error is indicated by a "0" in this address.
It takes 20 to 30 msec to set an error code after outputting an error
detection signal (X1B).

« For error codes, refer to Chapter 8.

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

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

bt5 b7 bo
L Lower 1 byte = M code
Set to 0. [ M cade specified = 1 to 255
M code not specified = 0

Fig. 3.27 M Code Area

POINTSI

¢ Do not write data to.these addresses.
¢ For M code data timing details, refer to Section 3.4.1 (16).
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(9) Current data number area (X axis :address 48, Y axis :address 348)

The number of the positioning data block currently being processed is
written to these addresses by the A1SD71 OS. This number is retained
until the next positioning operation begins. (Refer to Fig. 3.28.)

Pattern 11
Pattern 11
: Patern 00
i ! Dwell
| X il
', [ ‘ |
[ | : |
Start | : [ JI
I ' | ! |
] O : o
BUSY X | f l__
| |
{ ' | |
Positioning complete } | | JI—\
|
Executing data No \ — | 1
Control switching :|[><; I I :
signal '

Fig. 3.28 Current Data No. Update Timing

POINTI

Do not write data to these addresses.
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(10) Start data number 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 previously mentioned series of positioning operations
continuously, the first data number (start data number) and the start axis
of the positioning operation series are registered. This area is called a
start data number area.
A start data number area with a maximum of 20 points can be set as
shown in Fig. 3.29.

]

t
X-axis : Y-axis
address ,address

0 300
1 ' 301
2 ' 302
3 . 3083
]
4 304
[ [ i
1 ] 1
] 1 1
] 1 [
] ] t
[] 1 )
1 ] 1
[ ] 1
' 1 1
] : 1
]
37 337
38 ' 338
39, 339
]
t
b
]
1
1
1
b
t
t

Start data No.

Start data No.

Start axis

Start data No.

Start axis

Start data No.

Start axis

Pointer

1st point «.een. Start axis for this start data No,
q depends on start signal (Y20 to
2nd point Ya2).
3rd point
...For 2nd to 20th points, set start
data No. and axis.
For start axis details, refer to
next page.
20th point ~

e « Set the number of switching times of the

series in a positioning operation.
Example
When exscuting only 1st point positioning
Pointer = 0
When executing positioning to the 4th point
Pointer = 3
« Every time a point increases, the pointer
value decreases by 1.
When positioning is completed normally, the
pointer becomes 0.(except when positioning
was stopped).
o The set value is cleared to 0 when the power
goes ON.

Fig. 3.29 Start Data Number Area

POINTS

o 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).

o 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 define the
start axis. (See Fig. 3.30.)

bi1§ b1b0

b2 to b15 may be 1 or 0
(ignored by OS).

00 :Interpolation start

01 :X axis start

10 :Y axis start

11 :Both-axes start (No interpolation)

Fig. 3.30 Start Axis Area

The following occurs if both axes are started and an error is found

in one:

1) Both axes stop if the error has occurred between consecutive
positions.

2) Only the axis with the error stops if the error occurred after both
axes have started.
(b) Data setting precautions

1) When both axes are to be started together (i.e. interpolation
setting 00 or independent setting 11) ensure that the start axis
data matches for both X and Y axes at that point. Processing will
stop if the data does not match. Refer to Fig. 3.31.

X axis Y axis
Address 0 308 Address 300 100 [—— 1st point
1 200 301 108 2nd point
" 2nd poin
2 lo]o 302 olo
3 250 303 300
I— 3rd point
4 11 304 [1]1])
5 50 305 330
= 4th point
6 K 306 |ofo
In the above example,
X axis Y axis
2nd point Interpolation start Interpolation start - OK
3rd point Both-axes start Both-axes start - OK
4th point X axis start Interpolation start - Error
When positioning is switched to the 4th point, an error occurs
with the Y axis and positioning of the Y axis is stopped.

Fig. 3.31 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 néxt point is processed. (Refer to Fig. 3.32.)

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

X axis Y axis
Address 0 105 . Address 300 100 ——1st point
1 301 110
2nd point
21 Start axis [1 [O o 302 | Start axis |1 [O
Y axis
8 s;?eciﬁcation 303 3rd point
4| Start axis J1 IO - 304 | Start axis |0|1 F4 - - X axis
- specification
5 300 305 200
4th point
6| Start axis |0l1 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
1 301
X axis Dwell Dwell Dwell

[Point update|  {Point update |

Start data No. 100 110
Pattern 1 / Pattern
Y R l1 1! Iool | IOOI
axis
Dwell Dwell Dwell

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

Fig. 3.32 Start Data Example 2

3 - 41
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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 (refer to Fig. 3.33).

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

X axis Y axis
Address 0 Address 300 50 l—— 1st point

1 301 30
2nd point

2 302 1[0 (Y axis start)

3 40 303 210 3rd point

4 |o|o 304 lo|o (interpolation
start)

39 0 339 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 update]

Start No. 50 | 30 ‘ 210
. 31 AT
Pattern 51 TN 00
| /TN /o :/_\0_0\ | Dwell
Y axis » T
Dwell qull \
e
X axis : E
1 ]
It 1
Y axis slartj I :: :
J_:; ]
]
Y axis busy—l " ||—
[N
1
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. 3.33 Start Data Example 3
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4) Processing will stop if interpolation (00) or independent (11)
operations have been called and the other axis is under different
control (e.g. zero return jog operation or inching).

(See Fig. 3.34)

X axis

0 108 ~—— 1st point

1 200 .
|Ol1 }Van point
304
|0|0 }‘ard point

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 stopped.

Point update

]

]

]

1

[}

2nd point !
Sl \

Y axis busy ﬂ\ ¥ /I__
Y-axis zero J/ / l__

return start . . .
X axis is switched to 3rd point and
processing is stopped because Y
axis is zero return.

b O N

X axis

X axis start —-—1 : I
X axis busy—l

1st point

Fig. 3.34 Start Data Example 4
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5) In a situation where interpolation (00) or independent (11) start
has been defined at one axis and the other axis is still positioning,
processing will vary as described below.

o 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. 3.35 below.

Address 0
1
2

X axis

Start data
No. 54

l—— 1st point

Y axis
300 19
301 180
302 lojo

|‘2nd point

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

Point update /I

Start data
No. 300

Y axis

X axis start

X axis busy

o\ Y
L

1st sequence

]

2nd sequence

Wait for Y axi
O ' ! "00"

Dwell! ! Owell
I 1 s
I 1st sequence 12nd sequence | !
! ! | !
! . I !
E Start Dwell 21 22 ! 180 : :
! No. 19 Pattern i ~00" b
! 11" 00"\ Dwell Dwell
]
I
[}
1

al
|
|
I
1
T
|

L

Y axis start

Y axis busy

-

The execution start number remains at its previous 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. 3.35 Start Data Exampie 5
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¢ Processing will stop if one axis proceeds ahead of the other
and dual axis processing is called. See Fig. 3.36.

X axis Y axis

0 100 300 58 l—— 1st point
1 30 301 140

2nd point
2 ]1 |1 302 [1]1
3 209 303

3rd point
4 lo]t 304 |

[ Point update | |Point update|

Start data No.—----100 ] 30 209 210
Pattern ! /Pattern " 11*\ 211
X axi / 00" owell 00" Yoyl 00" \Dwell
axis 1st point 2nd point 3rd point
! b 1401 58 +2 Pount [Point update] !
) 1 1 1
1 ] 1
Y axis ' { Dvérelll L o0” D\iv]ell 1
' ] [}
" ! vl 1st point o i
X axis start L T L :
1 | Il 1 N
1 I { ]
X axis busy | o ) L
1 1*2 4
1 1 !
1 1 | ]
Y axis start r T :
i | :
. | !

Y axis busy—] /‘—-

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

*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. 3.36 Start Data Example 6
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3.5.2 Error reset (Address 201)

The error codes for both axes can be reset by writing a | to the least
significant bit of this address. This also resets the error detection signal

X1B.
The OS then acknowledges that error signals have been reset by writing
a 0 to this bit.

b15 b0

b1 to b15 may be 1 or 0
(ignored by OS).

OS sets 0. 1 :Error reset request

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

Fig. 3.37 Error Reset Area Details

3.5.3 Inching output speed area (X axis: address 202, Y axis: address 502)

Specifies the output speed during inching operation.
The speed is specified in this area for positioning using the inching operation.

(1) The applicable output speed range is 10 to 20000 PLS (unit: 10 PLS/sec).

(2) Sets atenth of the operation speed to be executed. Ex.) When the inching
operation is to be executed at 2000 PLS/sec, set to "200".

(3) Output speed data cannot be written using the peripheral device.

(4) Output speed data is written via the user's PC program at any time.
However, the data becomes available when the BUSY signal switches
from OFF to ON.

» Output speed setting example
\

1800 PLS/se¢c } — — — — — — —

1000 PLC/sec |- — — — - Inching
Inching operation
operation

PC ready (Y2D)

A18SD71 ready (X10)

JRR [ E
-—4—-—1-
— |

BUSY signal
(X axis: X 14 Y axis: X 15)

Inching function enable
(X axis: address 47. D<
Y axis: address 347)

! 180

Inching output speed X i 100 ><
. +
I | ! |
Inching input ———J LI————| I

——d - 4 -

T
| |
|
l
1

3-46
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3.5.4 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. 3.38 can be read and used with a sequence program.
{Section 6.3.2 gives details about the reading method.)

Address
512
i f
| li
Ay When stopped, 0 is stored. The
600 X-axis output speed ‘ output speed is stored during
i BUSY.
801 Y-axis output speed When 0 < output speed < 1,
-1(FFFFH) is stored.
602 Lower 16 bits
603 Hiaher 16 bits
| X-axis current value
604 Lower 16 bits
—— Y-axis current value —
605 Higher 16 bits
. . The value is stored during the

606 X-axis torque limit value torque limit in the zero return

mode.

607 Y-axis torque limit value ] 250 is stored in other cases.
The output speed of the X and Y
axes, and the torque limit value
become numerical values set as
setting data.

Fig. 3.38 OS Data Area



3. SPECIFICATIONS
e MEL SEC-A

3.5.5 Positioning data area (X axis :address 3872 to 5871, Y axis :address 5872 to 7871)

This area stores the positioning data explained in Section 3.4.3. The position-
ing data consists of positioning information, positioning speed, dwell time, and
positioning address as shown in Fig. 3.39. For the cenversion 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 :Address = 4273
Dwell time :Address = 4673

Positioning address  :Address = 5074 (lower 16 bits),
5075 (upper 16 bits)

X-axis - Y-axis
address ‘address

3872 | 5872 | DataNo.=1 ||

3873 58783 Data No.=2 Positioning information details

3874 & 5874 Data No.=3 Positioning
L : information  ®'S b8 b7 b0
. C : i

4271 . 6271 | Data No. = 400 J IS=E

4272 6272 Data No.=1

4273 . 6273 Data No.=2 ——— Positioning pattern

4274 . 6274 Data No.=3 Positioning 00 :Positioning terminated
: o r speed 01 :Positioning continued

' ' 11 :Pattern change

R : L Positioning method
4671 . 6671 | Data No. = 400 d \LO :Absolute
: = 1 :lncremental
4672 : s672 Data No.=1 alid only when incremental/abso-
4673 | 6673 Data No.=2 lute combination is specitied in pa-

X rameter.
4674 - 6674 Data No.=3 Dwell time

. —— Positioning direction
\ : : Valid only in incremental mode)
4 0 :Forward direction

5071 . 7071 | Data No. = 400 (address increase)

1 :Reverse direction

. Data No.=1 (address decrease)
5073 . 7073
5074 : 7074 ——— Unused :0 or 1
: M code (0 to 255)
5075 7075 Data No.=2 Set M code = 0 when not used.
5076 . 7076
5077 @ 7077 Data No.=3 Positioning
. . . address
; : I l 1
' ' | [ |
5870 : 7870
. Data No. = 400
5871 | 7871

Fig. 3.39 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:
X Axis Y Axis
Positioning A = 3872 + (data No. - 1) A= 5872 + (data No. - 1)
information or A= 3871 + (data No.) or A=15871 + (data No.)
Positioning A = 4272 + (data No. - 1) A = 6272 + (data No. - 1)
speed or A=4271 + (data No.) or A=6271 + (data No.)
. A= 4672 + (data No. - 1) A = 6672 + (data No. - 1)
Owell time or A= 4671 + (data No.) or A = 6671 + (data No.)
Lower 16 bits Lower 16 bits
o Az = 5072 + (data No. - 1) x 2 Az = 7072 + (data No. - 1) x 2
ng‘é‘;’:gg or Az = 5070 + (data No.) x 2 or A2 = 7070 + (data No.) x 2
Upper 16 bits Upper 16 bits
Ay = A2 + 1 Ar = A2 + 1

A conversion table is given in Appendix 5.

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

Stores the parameters described in Section 3.4.1.

See Fig. 3.40.
X-axis : Y-axis
address ' address b15 b7 b0
7872 1 7892 Parameter data
N p p
7873 ' 7893 Travel per puise N g - . .
7874 | 7894 Speed limit value 1 or 0 may be set r)—‘L’J_mt setting
- (ignored by OS) 00 :mm
7875 , 7895 Jog speed limit value 01 :inch
7876 : 7896 Acceleration and 10 :degree
: deceleration time 11 :PULSE
7877 ' 7897 |Backlash compensation ——Rota!mg direction
' 0 :Forward pulse output
7878 ! 7898 . = present value increase
' Upper stroke limit 1 :Reverse pulse output
7879 . 7899 = present value decrease
7880 , 7900 o ———oPosmonlng method
! Lower stroke limit 00 :Absolute
7881 | 7901 01 :incremental
7882 ' 7902 . _ 10 :Incremental/absolute combined
\ Error compensation LM code used/not used
7883 ' 7903 [0 :M code not used
' t :M code used
7884 . 7904 L
. porusedarea M code ON/OFF timing
7885 | 7005 | (should notbe used) 0 :WITH mode
X - - 1 :AFTER mode
7886 , 7906 Starting bias speed
' —— ————— Pulse output mode
7887 | 7007 |  Pomtonngconelet 0 :PLS + SIGN (B type)
' g 2 1 :Forward or reverse pulse (A type)
X Unused area
7891 7911 (should not be used)

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

Stores Zero return data described in Section 3.4.2.

See Fig. 3.41.
X-axis .I Y-axis
address ' address
7912 1 7922
' Zero address
7913 . 7923
7914 |, 7924 Zero return speed
7915 | 7925 |Zero return creep speed
7916 | 7926 Zero return dwell time
7917 1 7927 Torque limit b15 bt b0
7918 . 7928 Zero return information
: p e
7919 . 7929 L
' ' ' Unused area Return method with mechanical stop
'2 : :.3 {should not be used) 0 :Mechanical stop (1)
7921 ' 7931 1 :Mechanical stop (2)
-— Zoro return direction

0 :Forward direction
(address increass)

1 :Reverse direction
(address decrease)

L——— Zero raeturn method
0 :PG zero-point signal
1 :Mechanical stop

Fig. 3.41 Zero Return Data Area
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3.6 /O Signals To and From A1S CPU

MELSEC-A

The A1SD71 uses 16:inputs and 14 outputs for non-numerical com-munica-
tions with the A1SCPU. /O signal assignment-and functions are given below.

Table 3.9 shows /O signals with the A1SD71 in slot No.0 and No.1 of the
main base unit.
Device X indicates an input signal from the A1SD71 to the A1SCPU.

Device Y indicates an output signal from the A1SCPU to the A1SD71.

Table 3.9 I/O Signal List

Signal Direction: A1SD71 to A1SCPU Signal Direction: A1SCPU to A1SD71
Device Device .
number Signal number Signal
X0 to XF | Not used YO0 to YF | Not used
X10 Watchdog timer error
(Detected by the A1SD71)
X11 A18SD71 ready
X12 X axis I
Positioning complete
X13 Y axis
X14 X axis BUSY
X15 Y axis
X16 X axis e
X17 Y axis ero return request Y10 to Y1F ths::i by system. Unavailable to the
X18 | X axis | Positioning .
X19 Y axis | commenced
X1A Battery error
X1B Error detection
X1C X axis
Zero return complete
X1D Y axis
X1E X axi
wsMw®ON
X1F Y axis ‘
Y20 X axis
Y21 Y axis Positioning start
Y22 Interpolation
Y23 X axis
- Zero return start
Y24 Y axis
Y25 X axis
- Stop
Y26 Y axis
Y27 X axis Forward jog start
X20 to X2F| U bl
20to nusable Y28 X axis Reverse jog start
Y29 Y axis Forward jog start
Y2A Y axis Reverse jog start
Y2B X axi
> {Mcode OFF
Y2C Y axis
Y2D PC ready
Y2E | Used by system. Unavailable to the
YoF user.

[IMPORTANT

Y2E, Y2F, X20 to X2F, and Y10 to Y1F are reserved for use by the OS
or tor special applications which are detailed later.

When the above devices are used (turned ON/OFF) using a sequence
program, normal functioning of the A1SD71 cannot be guaranteed.

3-51
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Detailed explanation of I/0 signals

(1)

(2

(3)

(4)

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

Fig 3.42 gives details about ON/OFF timing of I/0 signals.

Watchdog timer error signal {X10)

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

A1SD71 ready signal (X11)

Switches ON according to the ON/OFF state of the PC ready signal
(Y2D). However, following time (t), the A1SD71 ready signal (X11) must
be turned ON after checking parameter and zero return data when the

PC ready signal (Y2D) goes ON.
Use this signal for the interlock in the sequence program.

PC ready signal (Y2D)

h
S

A1SD71 ready signal (X11)

Positioning complete (X12, X13)

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 start,
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 (X14, X15)

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. 3.42.) (Remains on during positioning.)

Switches on while the test function is being used on the peripheral device
or the AD71TU.
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(5)

(6)

(8)

)

Zero return request signals (X16, X17)

Switches ON when any of the foltlowing conditions occur, and OFF when
zere return is complete. '

[ When the power supply is turned ON to the A1SD71 module

When the drive unit READY signal (READY) goes OFF during BUSY
After the PC ready signal (Y2D) 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 (X18, X19)
When the A1SD71 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 (Yzo)j /b__

Not turned ON in the test mode by a peripheral device or AD71TU.
Battery error (X1A)

Switches on when battery voltage drops.

Error detection (X1B)

Switched on by any of the errors in Chapter 8. Switched off when the
error is reset. For resetting, refer to Section 6.3.2 (7).

Zero return complete (X1C, X1D)

Switches on to.indicate the comipletion of zero return. Switched off at the
start of the next process.

M code ON signals (X1E, X1F)

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
or AD71TU.

Positioning commenced signal (X18)

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 A1SD71.

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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(11) Positioning start (Y20, Y21, Y22)

Becomes valid at the leading edge of this signal.
(12) Zero return start (Y23, Y24)

Becomes valid at the leading edge of this signal.
(13) Stop (Y25, Y26)

One of these signals being ON stops zero return and positioning and JOG

operations.

(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 6.3.10 gives details about concrete examples.)

(14) JOG operation (Y27 to Y2A)

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 (Y2B, Y2C)
The leading edge of these signals makes the M code ON signal go OFF.
(16) PC ready signal (Y2D)

Sends the correct PC CPU operation to the A1SD71.

At the start of positioning, the zero return jog operations (other than those
carried out in a peripheral device or AD71TU) 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, A18D71 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 (Y2D) 1

A1SD71 ready signal (X11)
Zero return request signals (X16 and X17)

I
1
!
[

t= 1.5 sec

If the PC ready signal goes OFF when A1SD71 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 or AD71TU in the test mode, positioning does
not stop.
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Jog operation .
Jog speed

Speed graph

-

P FEpELy [N PP N [ S

7

PC ready (Y2D) j
A1SD71 ready (X11)

Zero return complete (X1C) ~~«
Pasitioning complete (X12) ---{-

A LT CXET TUyyius Soliny QRN

Stop (Y25) —

" Forward jog (Y27) 5: l

Reverse jog (Y28) Y :
- Positioning commenced (X18) —%
BUSY (X14)) L

Positioning operation

I G PG (UQUN RN S .

RUPEY SUNI SRR UPNN ST UG

il

Pattern 01 Pattern 11

Pattern 11
Pattern 11
Dwell ‘ | Pattern 00

Dwell

Speed graph

PG ready (Y2D) /

A1SD71 ready éX11;
Zero return complete (X1C)----- !

Positioning complete (X12)--~-

]
t
|
I
1
i
1
|
1
|
1
1
}
i

.

r

I

[}

t

1

1

]

]
e

b

t

I

1

|

)

|

[
bt fe—s{ (Note) b

Set by parameter

Stop (Y25)

:
|
I
[}
[}
|
Positioning commenced (X15) .
BUSY (X4) : L
‘
|
Start positioning (Y20) \ :
' [
Mcode X N oo oo
M code ON (X1E) l E!i ]
M code OFF (Y2B)

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

* : 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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Zero return
Zero return speed

Speed graph

T

PC ready (Y2D) j

A1SD71 ready (X11)

Zero return complete (X1C§
Positiong complete (X12) —----

IR I I

—

Stop (Y25) —

N

Positiong commenced (X18)

BUSY (X14) ‘\

T

Zero return request (X16)

Zeroing start (Y23)

Inching
inching speed
(fixed at 20 kpps)
Distance depends on parameter setting
|
[

9_
4«

|
I
PC ready (Y2D) j |
1
A1SD71 ready (X11) {
!
|

Stop (Y 25)

BUSY (X14) J—

|

| |
| |
| |
l |
| |

Inching start ———,—!_\I——

Fig. 3.42 1/O Signal ON/OFF Timing
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. 3.7 VO Interface with External Equipment

3.7.1  A1SD71 electrical specifications

Table 3.10 A1SD71 Electrical Specifications

170

Signal

Description

Input

Supply power

5 1o 24V DC (Prepare a 4.75 to 26.4V stabilized power supply.)
50mA (maximum)

Drive unit ready
Stop signal (STOP)
Near-point signal (DOG)

High :(Supply power voltage - 1V) or more
(Input current :0.83mA or less)

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

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

Input voltage  : 5 VDGR %
High : 4.5 V or more, 3 mA or more
Low :1.0 Vorlessk, 0 mA

Pulse width
2 ms or longer [

1 ms or
Llonger

r

1 ms or longer

Phase difference:

A phase _J_-|_]—_—|_

B phase

Positiong address
(present value) in-
creases if A phase
leads B phase.

0.5 ms orfonger

Input pulse rise, fall time : 500 ps max.

Zero phase signal (PGO)

High : (Supply power voltage -1 V) or more
(Input current: 0.3 mA or less)

Low : (Supply power voltage -3 V) or less
(Input current: 3.5 mA or more)

: 50 us or more

:3 usorless

:3usorless

Pulse width
Pulse rise time
Pulse fall time

Qutput

Start signal (START)
Error detector clear (CLEAR)

Output form :0pen collector
Load voltage 4.75 to 26.4V DC
Load current :10mA (maximum)
Max. drop voltage when ON :0.6V or less

Leakage current when OFF :0.1mA or less

Forward feed puise (PULSE F)
Reverse feed pulse (PULSE R)

Output form :Open collector
Section 3.7.2 gives details about the pulse leading/
trading edge time.

Load voltage :4.75 to 26.4V DC

Load current :50mA (maximum)
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3.7.2 Pulse leadingftrailing edge times of A1SD71 output signals

The pulse leading/trailing edge times of A1SD71 output signals and output
ratio duty are shown below.

Unit tf, tr : us Duty : %
Load voitage (V) 264
Cable length (m) 1 2 3
Load current| Pulse speed | tf (Leading | tr (Traiting Duty tf (Leading | tr (Trailing Duty tf (Leading | tr (Trailing Duty
{mA) (KPPS) edge) edge) edge) edge) edge) edge)
200 1.7 32 1.8 30 1.8 28
2 100 <01 3.0 40 <01 34 36 <0.1 3.6 3z
10 3.2 49 6.0 48 9.0 48
200 0.7 42 1.0 40 1.6 38
0 100 <01 0.7 46 <01 11 45 <01 16 44
10 0.7 80 1.1 80 1.6 50
200 04 486 0.6 46 0.5 45
50 100 <01 0.4 48 <01 0.5 48 <01 05 48
10 0.4 50 0.5 50 0.5 50
Unittf, tr . us Duty : %
Load volitage (V) 4.75
Cable length (m) 1 2 3
Load current | Pulse speed | tf (Leading | tr(Trailing Duty tf (Leading | tr (Trailing Duty tf (Leading | tr (Trailing Duty
{mA) (KPPS) edge) edge) edge) edge) edge) edge)
200 0.6 46 1.0 44 1.3 42
2 100 <0 06 49 <01 10 47 <01 13 46
10 0.6 50 1.0 §0 1.5 50
200 0.3 50 04 50 0.4 50
0 100 <01 0.3 50 <01 04 50 <01 04 50
10 0.3 50 0.4 50 04 50
200 0.3 52 0.3 52 0.3 52
50 100 o1 0.3 52 o1 0.3 52 0.1 03 52
10 0.3 50 0.3 §0 0.3 50

ON

OFF

Pulse leading/trailing edge

"

T
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3.7.3 Input/output interface specifications of the A1SD71 and an external device

The input/output interface specifications of the A1SD71 and an external
device are given in Table 3.11.

Table 3.11 A1SD71 /O Interfaces

Pin Number
110 Internal circuit Signat Description
X axis | Y axis
5A 7A | Common 5 to 24 VDC (external supply)
o 1
T (1) LOW indicates the servo drive unit is serviceable
and the feed pulse is acceptable.
A . . (2) The A1SD71 checks the drive unit ready signal
CH/ S' » Dﬂ\:’e unit prior to start. [f not ready, the A1SD71 outputs a
reaqgy 2ero return request,
(3) Arrange for drive unit errors, e.g. a control power
REAQY' error, to set this signal HIGH.
5B 7B (READY) (4) Switching the signal to HIGH during positioning
stops the operation. Resetting the signal will not
restart the operation.
L
) LOW to stop positioning. Signal duration 20 msec
C)L{ Av .Y Stop signal or more,
@ A1SD71 stops positioning by using this signal and
—_——— switches the start signal OFF (HIGH). When
(STOP) switching from HIGH to LOW, positioning is not
SA 8A started.
I
Srd
(1) Used to detect near-point during zero return.
Zero-point Switched to LOW by using the near-point actuator.
Hi Y Z signal The grid point is resolver phase angle 0.
(2) When zero return by using the zero-phase signal,
—r— the zero point is away from the dog and becomes
Input et 6B 8B (DOG) the first grid point after detecting the near-point
dog.
1A | 3A ,
Inching A
>|/ 39 phase Refer to table 3.10.
¢ Pulser A
1B 3B
2A | 4A _
Inching B
P Fi S@ phase Refer to table 3.10.
Pulser B
2B 4B
3 - 9A 10A )
g 782 Zero.phase (1) Used as the zero signal at zero return. The zero-
I3 signal phase grid signal of the pulse encoder is normally
- - used. LOW at zero.
g 5 — (2) Used when the zero return method uses stopper
8 oB 108 (PGO) stop and zero return complete is externally input.
[ 6 3 -
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Table 3.11 A1SD71 I/O Interfaces (Continued)

. Pin Number . .
i’70 internal circuit Signal Description
X axis | Y axis
13A
1A 8 (1) LOW while pesitioning.
Start (2) ON (LOW) during feed pulse output and dwell.
Used as a brake release signal for servos with
(START) mechanical brakes. Feed pulse is output after
1B 138 this signal goes ON.
Given before and after zero return. Resets
deviations in the servo error counter.
12A 14A
Error counter clear
20 meec (18t ame) 20 meec (2nd Lme)
ST EAD CLEAR
(CLEAR) L]
1 28 1 4 B Belore feed pulse output Atwr feed puise ouput
4 17A 20A
§ to 24 VDC (external supply)
Output (+) 24 v %over 178 and 208 for 5 to 12 VDC.
(+) 510 15 V power | 174 and 204 for 24 VOC.
17B 20B
A type B type Forward and reverse feed pulses The
operation direction follows the direction sign
15A 18A (SIGN).
B | PULSE —nnmny oy
Forward Feed pulse | ! SIGN —
teed pulse ; |
15B 18B PULSE F PULSE e
25 ms
+ direction travel - direction travel
T 16A | 19A PULSE F ——nnnry
Reverse Direction ?
feed puise sign y
PULSE R SIGN 2
168 | 198 PULSE R———nnnnnr—

Select the A or B type by parameter setting. (For details, refer to Section 3.4.1.)
3.8 Battery Specifications

Table 3.12 gives the specifications of a battery used for an A1SD71.

Table 3.12 Battery Specifications

o Type A6BAT
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
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This section explains the handling (installation preparations) and nomencla-
ture of the A1SD71.

4.1 Handling Instructions

(1)

(2)
(3)

(4)

(5)

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

Keep conductive debris out of the unit.

Turn the PC CPU power supply OFF before installing or removing the unit
to or from the base.

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 A1SD71 is not BUSY, connect a peripheral device or AD71TU
to the A1SD71.

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

When a peripheral device or AD71TU is not connected, keep the connec-
tor area cover closed.

To install the module to a base unit, first put the module mounting hook
in the module mounting hole, and then tighten the two module mounting
screws to secure the module.

To remove the module, loosen and remove the two module mounting
screws first, and then disengage the module mounting hook from the
module mounting hole.

Module mounting screws

Module connector

. Module mounting hook
Module mounting hole
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4.2 Nomenclature
| A -
D -
] T T —
A L ]
] b L
i |
\ ' 4H——- — 3)
5) =
ot H -_o.
C e ~—vn
Number Name Explanation
Indicates operating states and error occurrences.
LED Contents
READY Lights when the A1SD71 ready signal (X11) 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 (X14) goes ON.
Y BUSY Lights when the Y-axis BUSY signal (X15) goes ON.
X ZERO Lights when the X-axis zero return request signal (X16) goes ON.
Y ZERO Lights when the Y-axis zero return request signal (X17) goes ON.
HOLD Lights when there is an A1SD71 hardware fault.
BAT ERR Lights when the battery error signal (X1A) or WDT error signal
WDT (X10) goes ON.
M.PRO ...... Sets memory protect for the setting data and positioning data areas.
2) Keyswitches OFF ......... Cancels memory protect for the setting data and positioning data areas.
y LOCK . ... Prohibits a pulse chain output from the A1SD71.
(Refer to Section 7 about how of use.)
3) RS-422 connector Used for connections with a peripheral device such as an A6GPP, A6PHP, and
AD71TU.
4) 40 pin connector Used for connections with a drive unit.
5) Battery (A6BAT) For backup of positioning data
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43 Settings
Internal setting of the A1SD71 is as shown below.
4.3.1 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 A1SD71.

(Refer to Section 9 for details about batteries.)

Connector
\\
Lead holder F
\
Lead line.
Red line: + side
Biue line: - side

A6BAT

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 Unit Wiring Precautions

5.2 Wiring

When the A1SD71 is connected to the base (main base unit and extension
base), heed the following:

(1) Do not connect it to the extension base without a power supply module
(A1S503 extension base).
(This is because the 5 VDC current consumption is very high.)

(2) If the board temperature exceeds 55 °C, consider forcible ventilation of
the PC CPU board.

The following describes (a) precautions when doing wiring between the
A1SD71 and external devices, and (b) how to use the external wiring connec-
tor.

5.2.1 Wiring precautions

Precautions when doing wiring between the A1SD71 and external devices
(including a drive unit) are described below. A connection examples is given
in Appendix 3.

(1) Length of connection cable between the A1SD71 and drive unit

The iength of the connection cable between the A1SD71 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) /O signal wiring
« Do not put the connection cable next to the power or main circuit cable.

o |f the connection cable has to be brought close to them, either separate
the ducts or use a conduit.

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

« |f the cables are wired with conduit, make sure to ground the conduit.
o Keep A1SD71 wiring and other electric wires at least 10 cm apart.

o If the connection cable is too long, and is too close to a main circuit
cable, noise may cause a malfunction.



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

Control box

5. LOADING AND INSTALLATION

Control box e

Wiring conduct

| Relay. | | Relay | E
YA PSS SIS 7/
IQZZZZZZZZZA/
AC AC ]
servo servo l Relay I ¢
%
] ]
. VA 2
4
ats| Vi
/ PC o [
/ Tz A
Inverter ¢ — %
VA A A4 /'
Zii /
2 M 4
/] A 2
77777777772/ VAT
OChange
l Relay J I " Relay |
&
%
%
g
//////////////;
%
]
Z Z
Inverter f sy rrl %
L [
% AC AC [
[/ % servo ||| servo 4
P77777777277 7/ //////////////

Wiring conduct

Bring the AC servo am-
plifiers closer to the
A1SD71 so that their ca-
bles are minimized in
length and separated
from the other wiring
(run outside the wiring
conduct).

When there is a lot of noise between the A1SD71 and servo amplifier, provide wiring from the
pulse string output terminal from the A1SD71 using shielded twisted-pair cable that is different

from other shielded cables.

A18D71

X axis Y axis

Pulse string
output
(PULSE F)

Pulse string
output
(PULSE R)

15A, (18A) ¢
158, (18B)

16A, (19A)
16B, (198)

Servo amplifier




5. LOADING AND INSTALLATION o
: MELSEC-A

(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]

[ pieiea ittt | | ebutdtedaieidnfindindadaininiaini bbb bbb
] ] [}
' (] 1
[} ] [}
‘ 5> E2 !.—]
i ."'?'"'E_I_ External power |
1
! [T L A
: 7 $
| b :
: R SO R -
i ‘g —
(] ] )
L L ] -l g
Et > E2

Even if the pulse output of A1SD71 is OFF, the power supply flows in a
servo unit pulse input line.

5.2.2 External wiring contector specifications

Model Name
Connector FCN-361J040-AU
Connector cover FCN-360C040-B

* Consult your nearest Mitsubishi representative about the connector.
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5.2.3 Connecting external wiring

The A1SD71 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) Loosen the four screws, and remove them.

2) Open the cover from the connector side.

3) Connect the electric wire (refer to Section 5.2.3(1) to (3)).

4) Put connectors into the cover.

5) Pull open the fixed screws.

6) Put the covers together.

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

Cable clamp

Covers

Fig. 5.1 Connector

5.2.4 Connecting electric wiring

Connector pin wiring is shown in Fig. 5.2. Connect in accordance with the /0
numbers (refer to Section 3.7.2).

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

(2) 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.

(3) 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
A1l to A20 and B1 to B20.

Fig. 5.2 Connection
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6. PROGRAMMING

6.1 Program Creation

6.1.1 Program composition

Operations us-
ing a
peripheral
device or
AD71TU

A1SD71 programs are usually incorporated in an overall program. Programs
are classified as follows, and a program example is shown.

—‘ Zero return

j—-l 1 axis ]

—I Positioning operation

1 axis, simultaneous 2 axes

Interpolation

-I Jog operation

l 1 axis, simultaneous 2 axes

_—-I inching operation

H Address writing during jog

Address writing during inching

Current value change

Operation

Error reset

2 axes simultaneous

Data read and write

—( Zero return

I_l 1 axisJ

—I Positioning operation

1 axis, simultaneous 2 axes

Interpolation

using
programs

{ Jog operation

—{ Inching operation

— Address writing during jog

—l Address writing during inching

—| Current value change

—| Error reset

I—-{ 2 axes simultaneous

Refer to the
SWOGP-AD71P
Operating Manual or
AD71TU Operating
Manual.

Refer to Section 6.3.2.

Refer to Section 6.3.7.

.. Refer to Section 6.3.3.
... Refer to Section 6.3.3.
..Refer to Section 6.3.4.
.. Refer to Section 6.3.5.

... Refer to Section 6.3.6.

}—' 1 axis J
H1 axis I

Refer to Section 6.3.7.

Refer to Section 6.3.8.

...Refer to Section 6.3.2 (7).
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Unless otherwise specified, |/O numbers used in thes manual assume that the A1SD71 is
located at slot 0 and 1 of the main base.

MELSEC-A

/O slot No.

L

Used numbers: X0 to 2F, YO to 2F

\/ For details, refer to Table 3.9.

The number of devices (M, D, T, etc.) used in the program example can be changed freely.

POINTS I

(1) There are 48 A1SD71 input/output points and the module occupies
two slots. Therefore, execute 1/0 allocations using the GPP function

as follows:
First half slot............. Empty slot 16 points
Second half slot......... Special-function module :32 points

(2) When executing an A1SD71 FROM/TO instruction, the head 1/0
number of the second half slot of A1SD71 is used.

|
&au | a1so71
'

|
1

X, Y000 X,Y010
to o I/O numbers set by a FROM/TO instruction
X,YOOF X,YO2F

Therefore, the number to be set by the FROM/TO instruction be-
comes the head I/O number allocated to the A1SD71 + 010n.

(3) Ifthe first half A1SD71 slot is set to empty slot 0 inthe 1/O allocation
by the GPP function, 16 first half slot points are saved.

The I/0 number to be set in the FROM/TO instruction becomes the
same number as the first I/0 number allocated to the A1SD71.

T

I
ais | dor,
¢
1
1
X/Y000
x/\;o T /0 numbers set by a FROM/TO instruction
01F
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6.1.2 Precautions when creating programs

(1)

Sequence program conditions
Use the A1SD71 to provide the program shown in Fig. 6.2 to the system.

A1SD71
sequence
program

._M??s_s— To | H1 |k201| K1 | k1 |4 Resets an A1SD71 error by

initialization after CPU RUN.

T

M9006 (CPU battery error )

(CPU RUN)

X1A (Battery error)
I J @_ Battery error

X1B

—

M9039 Interlock
| b £ Y2D PC ready
X11

A1SD71 ready
Provide start interlock.

Error detection
Can be used for stop, etc.

° If the CPU is reset when A1SD71 is BUSY, the A1SD71 may detect an error.
Therefore, reset the error by using this ladder.

(2)

(5)

(6)

(7)

Fig. 6.2 Necessary Program

PC ready reset

When an error is detected in the sequence program, create a program so
that the PC ready signal (Y2D) is reset by detecting the error.

Zero return

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

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 A1SD71 is operating normally. For safety, Mitsub-
ishi 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/lower stroke limit values have been set.
Speed limit value

Confirm whether a proper speed limit has been set to a parameter.
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(9) Do not set the high speed at the JOG speed.
Execute operations at the low JOG speed.
(10) 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.

(11) Refer to section 5.1 for details about unit wiring precautions.
6.2 Operations Using a Peripheral Device or AD71TU

A1SD71 positioning operations can be executed in the test mode using a
peripheral device or AD71TU. Operating conditions are as follows:

(1) Install a peripheral device or AD71TU in the A1SD71.

(2) Operations are enabled independently of the ON/OFF state of the PC
ready signal (Y2D) and A1SD71 ready signal (X11).

(3) Datacannot be read and written fromv/to the peripheral device or AD71TU
during BUSY when operating a peripheral device or AD71TU 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 ACPU Programming
6.3.1 Data read and write precautions

(1) Data read from and written to the sequence program should be kept to a
minimum for optimum program scan time. The majority of the A1SD71
data must therefore be written to the buffer memory by the peripheral
device or the AD71TU.

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

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

Pattern 00 Pattern 11
Pattern 01
[1] (3] Pattern 00
Positioning Dwell _/ \ Dwell
operation : : Dwell ; 1
I [ | :
f I | I
Start (: : : :
i ! I |
| f I |
|
BUSY R |_| : L
| | |
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 A1SD71
FROM instruction: Also FROMP, DFRO, and DFROP.

[Format]

| Execution condition )
Sy frow] = [ [ o [ = H

Symbol Description Device

Upper 2 digits of the 3-digit head /O number to which the
nt A1SD71 has been assigned (e.g. 4 when'the head |/O K, H
number is X,Y040)

n2 Buffer head address of stored data K, H
D Head number of devices to which data wilt 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 A1SD71 assigned to X130 to X13F
and Y140 to Y14F,

Execution

I condition X131
| ——| {FROMP| H13 [ keoo | D2 | ki }———i

(A1SD71 ready)

Fig. 6.5 Read Example
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(b) Write to A1SD71
TO instruction: Also TOP, DTO, and DTOP.
[Format]

l Execution condition
| —]| {Topln1|n2|s|n3]—-‘

Availigble
Symbol Description Device

Upper 2 digits of the 3-digit head I/O number to which the
ni A1SD71 has been assigned (e.g. 4 when the head I/O 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 A1SD71 assigned to X20 to X2F and Y30 to 3F.

X-axis data No. 1 positioning information example
Item Setting Data
Positioning pattern S::r:ig"eue with speed 11
Positioning method Incremental 1
Positioning direction
(Only incremental method) Forward 0
M code 13 13
b15
16 bits
arrangement |°[°[0[0]1[1[o]t]ojo]o]ofo]1]: l J
Vacant L
Positioning pattern
Positioning method | Hexadecimal
Positioning direction | Hpo7
M code
Execution
I condition  X21
| I} I} { Top | Hz2 [kss72| Hoo7 | «i ’—‘
(A1SD71 ready)

Fig. 6.7 Write Example
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POINT

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 A1SD71 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 A1SD71 buffer memory

Address
D11 602

D12 <:) 603

Written to D11 and 12 (32 bits)

- X axis present value —|

[Program]

Read command

— — {orro | H1 [ keoz | i | ki |

! I___ Converts the contents of D11
L DBCD l Dt I K8Y20 to D12 into BCD for display on

a seven segment device
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(3) Speed read program example while BUSY

[Example] Y axis speed read
[Note] None
[Data transfer]
CPU data register A1SD71 buffer memory
Address

600 | X-axis output speed

D14 : 601 | Y-axis output speed

Stored into D14 (16 bits)

[Program]

Speed read

al {FroMP| H1 | keot | D1a | k1 p——
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(4) Data number and pointer write program exampte
[Example] X axis data number and pointer write
[Note] The relevant axis must not be BUSY.
[Data transfer]
CPU data register A1SD71 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
P ~
(a4 (a4
Pointer : 1 39
[Program]
Write (X axis BUSY)
command X14
_” 7}( JI MOVP[ K1 J D35 J—— Stores 1st point start data

No. into D35.

| .
MOVP| K13 D3s }-—— Stores 2nd point start data
l I I No. into D36.

{ MOVP l K1 I D37 l—— Stores 2nd point start axis
(X axis = 01) into D37.

— Top [ H1 | o | pss | ks |——] writes D35 to D37 to buffer

memory addresses 0 to 2.

—‘I TOP I H1 T K39r K1 I K1 1—— Writes the constant 1 to

bufter memory address 39.

6-10
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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 (Y2D)
should be off.

[Data transfer]
CPU data register

(Data already written) A1SD71 bufter memory

Parameter information D16 Address 7872
Travel per puise 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 E> 7878
o D24 7880

Lower stroke limit
D25 7881
) D26 7882

Error compensation
D27 7883
o D28 7884
Travel per inching input

D29 7885
Starting bias speed D30 7886
Positioning complete signal output duration| D3t 7887

b15 b7 b0

—
1 or 0 may be set I
(ignored by OS). Unit setting

—— Rotating direction setting
b Positioning method

M code used/not used

M code ON/OFF timing
Pulse output mode

[Program]
Parameter
PC RUN  \rite command /—\
il H- @ PC ready
Parameter
write command
|} [ Top | Wi | kre72] D1s | ki —

8- 11
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(6) Speed change program example while BUSY
[Examiplé] "~ To change X axis positioning speed to 2,000 (20,000 mm/min).
[Note] Speed cannot be changed during interpolation.
Speed change command
/ \/ Speed 2,600
Speed :
[Data transfer]
CPU data register A1SD71 buffer memory
To write speed change data Dez I—_—> Address 40
2,000

[Program]

Speed change Interpolation start
command X14 Y22

Il ] Lk | |
1T 11 i MOVP | K2000 D62
(X axis BUSY) 1 I I

TOP H1 K40 D62 K1

or
Speed change Interpolation start
command Xi14 Y22

—— —— 34— Top [ H1 | xe0 [keooo] k1 |—

X axis BUSY

*1
Sets speed to be
changed 2,000.

POINT l

20,000 mm/min.

*1 When the speed is changed to 2000 in a program, it is internally
processed as 2000 x 10. Therefore, the actual speed becomes

6-12
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(7) Error reset program example
[Example] To read a X axis error code and then reset it.
[Notes] (1) The error detection (X1B) signal should be used.

(2) The buffer memory error reset (address 201) is used for both the X and Y
axes. Writing a 1 to this address clears the error.

[Data transter]

CPU data register A1SD71 buffer memory
Address
Des <:| 45 | X-axis error code
(FROM)
~o ~
~ ~~
D 201 Error reset "1" resets errer.
(TO)

[Program]

Error detection
signal

11 ] R
MP H1 K4s 5 K1 Reads X-axis error
v L FRO l Dé code to D65.

Error reset

——— Top | H1 | k2ot | ki K1

Writing *1* to the buffer memory error reset address resets the error code and X1B.
The error reset address is then automatically changed to "0".
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6.3.3 Positioning start program

There are two start programs (a) and (b) below.

(a)

(b)

When setting data is written by using a peripheral device or AD71TU
The program is simple because it is not necessary to communicate
setting data between a CPU and A1SD71. '

This method is recommended when the. positioning data is within 400
points and there are few setting data changes.

When setting data is externally set

When there are a great many positioning data changes, communications
between the CPU and A1SD71 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.

6-14
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(1) Flow chart (2) Conditions Signal State Remarks
Table 6.1 Start Conditions
[ Positioning I
) Signal State Remarks
External Drive unit READY ON
signal  'stop signal STOP OFF
Turn off PC ready signal top signa
v2d A1SD71 ready (X11) ON .
Relevant axis busy (X14, X15) OFF
Write parameters and zero- Relevant axis positioning OFF .
ing data to buffer memory. ls?;glace commenced (X18, X19)
Relevant axis M code ON o
(X1E, X1F) OFF
Write positioning data to Relevant axis stop (Y25,Y26) OFF
buffer memory. PC ready (Y2D) ON .
Positioning data
If positioning. speed is
Turn on PC ready signal Start data number Within higﬁer thar?gthep:peed
Y2D. Start axis setting | limit value, positioning
range is executed at the
Other Pointer speed limit value.
Write start No. to buffer Zero address
memory. ;
Monitor present value 0 < present value < 16,252,928
Atfter BREAK signal from the peripheral device or STOP signal from
the AD71TU, neither axis should be busy.

Write pointer to buffer
memory.

Turn on positioning start
signal (Y20,Y21,Y22).

| N

Start
complete
(X18, X19)
ON?

Turn off positioning start
signal (Y20, Y21, Y22).

-

Positioning
complete?

[ Complete ]

In peripheral device or AD71TU test mode, X11, X18, X19, X1E, X1F, and Y2D

should not be checked.

(3) Timing
Depends on
Pattern 01 «————— pattern after
start
Speed Dwell time
R
PC ready (Y2D)

A1SD71 ready(X11)
Stop (Y25) —

Nkt

—

X axis start (Y20) J)j—’b

.|

] _______-4______J_-_

X axis BUSY (x14).76/_(:L '
X axis positioning commenced (X18) !

—

X axis positioning complete (X12)~~

Set in parameter

M code

r<

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

L

6-15
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(4) Program

(a) Operating data already written from the peripheral device.

The following program assumes that parameters, zero return
data, and positioning data have already been writtento the
A1SD71 buffer memory using the peripheral device.

[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 6.3.9.

[Data transter] CPU data register A18D71 bufter memory

D2 Address 0

>

To write start data No;

[Program]

M8038

| [y Resets an A1SD71 error by
Battory orror {_To | H1 [K2o1] K1 | K1 1 ifivalization after GPU RUN.

X1A

lr @ Battery error
PC RUN Interlock
M9039 nierioc

—{ |- —— @_ PC ready
X

-axis
start X11 X14 X18 X1B X1EInterlock

— A ——{ PLS M4 1 }—

M41
—} MOV m (Sl:;.";? start data number
___| To | H1 | Ko | D2 | Ki |___ Write the data number to buffer
[ T I | memory address O.
SET X-axis start signal
Y20 X18
—} 4= RST Reset the X-axis start signal by

using the X-axis start complete.

{b) Setting data specified using sequence program

6—16
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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 6.3.9.
(3) To write parameters and zero return data, turn off PC ready signal (Y2D).

[Data transfer]
A18D71
CPU 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 4679
start axis D12 302 No.9 | D48 4680
3rd point [start data No. D13 3083 No.10 | D49 4681
start axis D14 304 (X axis)
Y axis pointer D15 339 Positioning address data No.1 D50 5072
’ D51 5073
No.2 D52 5074
(X axis) D53 | ) [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 Q 3875 D57 5079
No.5| D24 3876 No 5 D58 5080
No.6 | D25 3877 ) D59 5081
No.7 | D26 3878 No.6 De0 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 Dé6 5088
No.3| D32 4274 D67 5089
No.4| D33 4275 No.10 Dés 5090
No.5| D34 4276 D69 5091
No.6| D35 4277
No.7| D36 4278 (Y axis positioning data omitted)
No.8| D37 4279 Refer to Appendix 5.
No.9| D38 4280
No.10| D39 4281
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(X axis parameters)
Parameter information D120 7872 o .
Travel per pulse D121 7873 Table 6.2 Data Register Contents
Speed limit value D122 7874 ( D
Jog speed limit value D123 7875 | Item . Re:i':m
Acceleration and deceleration times D124 7876
Backlash compensation D125 7877 X axis start data number (3 points) DOto 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
D13t 7883 Positioning information | nag 40 og
No. 1 to 10) 0
N D132 7884 (No
Travel per manual pulse during inching
D133 7885 T
_ . Positioning speed D30 to 39
Starting bias speed D134 7886 x |(No. 1 to 10) to
Positioning complete signal output duration |D135 7887 axis -
] Dwell time D40 to 49
(No. 1 to 10)
Position Positioning address D50 to 69
(¥ axis parameters) Idngt (No. 1 to 10)
. f ata
Parameter information D140 7892 Positioning information D70 to 79
Travel per pulse D141 7893 (No. 1 to 10) ‘
Speed limit value D142 7894 Positioni d
Jog speed limit value D143 7899 v (rj’j' '1°{‘;“$0§F’°° D8O to 89
Acceleration and deceleration times D144 7899 axis
Backlash compensation D145 7897 Dwell time
biss| [ [78e8 {No. 110 10) D900 99
Upper stroke limit
D147 7899 Positioning address D100
D148 7900 . (No. 1 to 10) to119
Lower stroke limit
D149 7901 D120 to
D150 7902 X axis parameters
ati 135
Error compensation DT5T 7003
i D152 7904| |Y axis parameters D140 to
Travel per manual pulse during inching D153 605 155
Starting bias speed D154 7906 , D160 to
| Positioning complete signal output duration |D155 7907 X axis zero return data 166
| (X axis zero return data)
Zoro add D160 7o12] |Y axis zero return data ?.;go to
ero address D76 7913
Zero return speed D162 7914
| Zero return creep speed D163 7918 I REMARKS I
Zero return dwell time D164 7916
Torque limit D165 7917 1) Set the data register number to any
Zero return information D166 7918 desired value.
(Y axis zero return data) 2) The buffer memory address is fixed.
D170 7922
Zero address D171 953
Zero return speed D172 7924
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
M9038
— — TO | H1 |Kk20t| K1 | Ki Resets A1SD71 error 1
Battery scan after CPU run.
X1A
L o\
_l — w A18D71 battery error
(PC RUN) Write
M9039 command
H /lrlrf ‘{ YZD>—— PC ready
Write
command X11 Interiock
| ———— SET | M2 Data write
M2 Ya2D
| —F TOP | H1 |K3872| D20 | K10 X axis positioning informa-
tion
TOPI H1 lK4272( D30 Kil-— Speed
TOP | H1 |K4672] D40 | K10 Dwell time
TOP| H1 |K5072( D50 | K10 Address
TOP | H1 |[K7872| D120| K18 X axis parameters
TOP | H1 [H7912| D160| K7 X axis zero return data
RST | M2 Write reset
X axis Inter-
start X11 X14 X18 XiB X1E lock
— PLS | M3 —
M3
_‘Lﬁ To | H1 Ko Do K5 '—— X axis start data No.
TO | H1 | K39 | D5 | K X axis pointer
SET | Y20 X axis start
Y20 X18
__l lﬁ 1' IF RST 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.
M2038
— - — 10 | H1 [ Keot| k1 | Kt |— Resets A1SD71 error 1

Battery error scan after CPU run,

X1A
__| lr @ A1SD71 battery error
(PC RUN) Write Interlock
M9039 command
—|—f (Y25 pc reacy
Write
command X11 Interlock
'_H /H, /Pr/ _SET E—— Data write
M2
—| q' Topl H1 |K3872| DZOLK10 I—— Positioning
information
——(TOPl H1 |K4274 DSOI K10 l— Speed Writes positioning
data to buffer memory
ToP | H1 |Ka672 D40 | K10 — Dwell time | (X axis)
FOP H1 |K5072 DSOL K20= Address J
TOP | H1 [K5872 D70| K10 '— Positioning Y
information
— top | H1 |ke27d Dso | k1o — Speed
Write (Y axis)
_—| TOPI H1 |K6672! Dgol K10 }— Dwell time
—‘{ TOP H1JK7072 D100| K20J— Address
M2 Y2D
—F Top | Hi |k787d D120| K18 X axis )
Parameter write
——I TOPI H1 |K7BQZI D14o| K17}—— Y axis |
— T1op | M k7912 D160] K7 |— X axis )
zero return data write
———| TOPI H1 ]K7922| D170| K7 |—— Y axis |

Interpolation RST Write reset
start X15 X19 X1F X111 X14 X18 X1E

— T A —H— PLs [ M3 — x ais stan

X axis start
l

_‘ —

Zero X axis

v_| = v

{To be continued)
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(Continued from preceding page)

Interpolation
start M3

— 10 | H1

Ko | o | ks |—

L—— 10| Hi [Kkee | D5 | k1 |—

I
M4

{ TO [ H1 lKaool D10 rKs}— Y axis start data No. write

1
A

X axis start M3

{ 70 | W1 [ksse| D15 | Kkt o

Zero X axis M3

— ——i} { sET| Yo
nterpolation
M3
sart 11 [
T IF { SET | Y22

— I

Y22 X18

SET

i
Y20
-

Y23
In

Y axis start

RST
RST

X11 X158 Xi19 XIF

| Interpolation start reset

| PLS | M4

Im
Zero Y axis
In

Y axis start M4

Il i
11 11
Zero Y axis M4

SET

jL 11
IR 1

SET

MELSEC-A

Writes X axis start data No. to
buffer memory

X axis pointer write

Y axis pointer write

X axis start

Interpolation start

X axis zero return start

X axis start reset

X axis zero return start reset

Y axis start

Y axis start

Y axis zero return start

Y21 X19
] 11
— | 1 RST Y axis start reset
Y24
1‘ i RST Y axis zero return start reset
Note : For time schedule, refer to Fig. 3.42
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6.3.4 Jog operation program
(1) Flow chart (2) Conditions

Table 6.3 Jog Operation Start Conditions

Jog operation "
[ 9 ope ] Signal State Remarks
External Drive unit READY ON
signal Stop signal STOP OFF
Switch off PC ready .
signal (Y2D). A1SD71 ready (X11) ON
Retevant axis busy (X14, X15) |-OFF
Relevant axis positioning .
Interface | commenced (X18, X19) OFF
Write parameters to buff- signal
er memory. Relevant axis M code ON OFF N
(X1E, X1F)
Relevant axis stop (Y25, Y26) OFF
PC ready (Y2D) ON *
Switch on PC ready
signal (Y2D). Starting | If jog speed specified is
bias higher than the jog speed
Jog speed speed limit value, operation is
or performed at the jog
— Others higher speed limit value.
Write jog speed to buffer Neither axis should be BUSY after a BREAK signal has been received
memory. , from the peripheral device and both axes have stopped.
Neither axis should be BUSY after a STOP signal has been received
from the AD71TU and both axes have stopped.
Turn on jog start signal *In peripheral device or AD71TU test mode, X11 and Y2D should not be checked.
(Y27,Y28,Y29,Y2A).

,L (3) Timing

Turn off jog start signal.

Reverse

|
f

S P DN .

Speed

PC ready (Y2D) —

A1SD71 ready (X11)—S

Positioning complete (X12)
Stop (Y251 ¢

Forward jog (Y27)—!: ) I

Reverse jog (Y28)
Positioning commenced
Complete (X18)

BUSY (X14) _
{ POINTS

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

Position
OK?

(RS TR PR e IS

[ NN FUEURE pUupiuy RSy IR -

TTT T

(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 6.3.
The jog speed must be written to the buffer memory.

[Data transfer]
A18SD71 buffer memory

X axis jog operation speed 2,000 E> Address 44
[Program]
Mg038
J L Resets A1SD71 error 1 scan
1 TO | H1 J K201 Ki | Ki after CPU RUN.
Battery error
X1A
_| } @ Battery error
PC RUN
M9039 Interfock
— } +F @ PC ready
X axis forward jog X11 X14 X18 XIE Y25
|| | —H— ] seT| Mt
X axis reverse jog
{}
M51 *
| } TOP | H1 Ka4 | K2000| K1 Writes jog speed 2000 to buff-
er memory.

X axis
M51 forward jog Y28
{ | | | —+F @ X axis forward jog
M51 Reverse jog Y27
_| |___' }___‘}Ll Y28 X axis reverse jog
X axis X axis
forward jog reverse jog
F RST | M5t
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1. The A1SD71 will wait until the output speed is zero before giving a second jog output.

—— Y

-

=) 5

Jog start signal —J :

BUSY ___l l_

Fig. 6.8 Jog Repetition

2. Interpolation is not enabled during jog operation.

3. The A1SD71 defaults to forward jog if both forward and reverse jog commands are
given simultaneously.

POINT

*1 When the speed is changed to 2000 in a program, it is inter-
nally processed as 2000 x 10'. Therefore, the actual speed
becomes 20,000 mm/min.
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6.3.5 Manual pulse generator operation program

Manual pulse generator operation executes positioning according to the fol-
lowing principle.
(1) Pulse is output to an A1SD71 by operating manual pulse generator.
(2) Input pulse is converted to output puise inside an A1SD71.
A1SD71 takes several tens of mm seconds for the internal processing
such as output pulse conversion.
Conversion formula:
Number of output pulse of A1SD71 = B—’;—Q- ......... (formula, 1)
P: Travel distance per pulse set at parameter
Q: Travel distance per pulse of manual pulse generator set at
parameter
R: Number of input pulses of manual pulse generator
(3) Number of output pulses calculated by formula 1 above is output to a

drive unit from an A1SD71.
The method of outputting pulse of A1SD71 is as follows.

(a) A1SD71’s output pulse per pulse input from a manual pulse generator
to an A1SD71 is output to a drive module from the A1SD71 by each
input pulse from a manual pulse generator.

1PLS
Pulse input from manual

pulse generator to A1SD71

Pulse output from
A1SD71 to drive unit

~ Output pulse per pulse of
manual pulse generator
(A1SD71 pulse output
speed can be changed.)

(b) The time obtained by the following formula is until pulse output per
manual pulse generator’s pulse is completed.

[ Pulse output speed is determined by the manual

pulse generator output speed st at buffer memory

(address 202 or 502).

When the manual pulse generator output speed is
too fast, drive unit cannot follow.

in this case, set slower manual pulse generator
output speed.

Pulse output time of A1SD71 =
(A1SD71 internal processing time ) + (pulse output time) [msec]

(1) (2)
.......... (formula, 2)

1) A1SD71 internal processing time: 20 to 99 msec

2) Pulse output time:
(Travel distance per pulse of manual pulse generator) (Number of pulses counted by A1SD71)

(A1SD71 pulse output speed)* [msec]
.......... (formula, 3)
*: A1SD71 pulse output speed: 10 to 20000 PPS (10 PPS unit)

6-25
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After outputting pulse from A1SD71 is completed, output pulses which
correspond to the number of pulses input from a manual pulse generator is
output from an A1SD71 taking the time shown in formula 2.

1PLS 1PLS
; 1) A1SD71 internal processing

ot b L ime (20 0 50 msac)

4 2) Pulse output time (msec)

3) A1SD71 pulse output time
(msec) )
Pulse output from A1SD71 4) tManu(al pul)se generator input
to drive unit ' | | ' ' ‘ ime (msec
1) 12) 1) 12)
3) 3)

. Therefore, smooth operation is impossible even if pulse is input from a
manual pulse generaotr sequentially. Pulse is output intermittently.
When the manual pulse generator input time (msec) is less than the
value calculated by formula 2, output pulse is accumulated in
A1SD71.

Output pulse accumulated in A1SD71 is output sequentially after A1SD71
internal processing time (20 to 99 msec).

(4) During outputting pulse to drive unit, BUSY signal of corresponding axis
is ON.

Manual pulse generator A18SD71

Operation
nnnn Input Output |- .
counter :> counter Drive unit
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POINTS)|

(1) When manual pulse generator operation is completed, set
manual pulse generator enable to 0.
If touching a general puise generator in the condition that
manual pulse generator enable is set to "1".

(2) Input puise of manual pulse generator is counted only when
the following two conditions are established.

o Manual pulse generator enable area of buffer memory is set
to "1".

» Corresponding axis is not during BUSY, or during BUSY in
manual pulse generator mode.

(3) When the manual pulse generator enable area is set to "0",
pulse input and pulse input counters are cleared after about
0.2 seconds.
When stop signal (Y25, 26) is turned ON, pulse input and
pulse output counters are cleared after about 0.2 seconds.

(4) When moved to the direction which has backlash, operation
is not started if the number of output pulses is less than the
backlash set value.

(5) If operation cannot be started due to an error at the time of
starting manual pulse generator, pulse input counter is not
cleared.

When pulse is continued to be input to A1SD71 from manual
pulse generator after a error occurs, pulse input counter
causes size error, and the number of input pulses cannot be
stored normally.

Therefore, stop the operation of manual pulse generator after
an error occurs, and clear tahe pulse input counter by writing
0 to manual pulse generator enable area.

(6) Max. 16777215 pulses can be accumulated in the output
counter.
When the number of output pulses exceeds 16777215, output
counter causes size error and the exceeded number of pulses
is ighored.
Output counter can be recovered from size error by restricting
generator output speed.
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(i} Flow chart (ii) Conditions )
Table 6.4 Start Conditions
Positioning Signal State Remarks
External Drive unit READY ON
Turn OFF the PC signal - I'stop OFF
ready signal (Y2D) '
A1SD71 ready (X11) ON *
Relevant axis BUSY (X14, OFF On during inching pulse
15 ti
Turn ON the PC ready X18) generation
signal (Y2D) Relevant axis positioning OFF
Interface | commenced (X18, X19)
signal
Relevant axis M code ON OFF
- (X1E, X1F)
| Enable inching function. |
Relevant axis stop (Y25,
Y26) OFF
I Set inching output speed. ] PC ready (Y2D) ON ’
*Inching enable*® in buffer Inching input is ignored in
memory (X axis 47 Y axis Bit = 1 the case of the zero bit.
347) This is not an error.
| Give inching output speed.] Parameters -
Oth Withiin
ors . L setting
Inching output speed in range
buffer memory (202, 502)
- 0 Neither axis should be busy if a [BREAK] (GPP, PHP) or [STOP]
Position OK? (AD71TU) signal has been received and positioning has stopped.

*: In peripheral device test mode, the signals may be off.

| Disable inching function. I

(iii) Timing

| Complete '

T ——

i
|
PC ready (Y2D) —l !

A1SD71 ready _ I

BUSY (X14)
Inching enable

_———t 4 -

[ ]

(Buffer memory address 47)

Inching input

inching output speed 0
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IMPORTANT’

When the manual pulse generator is operated in the manual pulse
generator enable state during BUSY in positioning, zero return,
or JOG operation mode, an error (code 73) occurs. Therefore,
set the manual pulse generator enable area to 0 (disable) other
than in manual pulse generator mode.

(iv) Program
[Example] X axis inching
[Note] Start conditions are shown in Table 6.4,
[Data transfer] A1SD71 buffer memory
“s 47 "1" for inching function enable
“0" Address *0" for disable
[Program]
M9038
M IN Reset A1SD71 error 1
! 110 | H1 |keot] K1 | ki scan after CPU RUN.
Battery error
X1A
il ‘@— Battery error
PC
RUN Interlock
I @ PC ready
Inching
moje X|11 X1|4 X|13 X|1E YZE
1 I i PLS
M21 [ X axis
| | TO I H1 |K47[ K1 [ K1 '— Sets inching function enable
*1" to butfer memory 47.
Sets X-axis inching output
TO [ H1 ,Kzoz‘ K2°°°I K1 }_ speed 2000PPS. 9 oule
Inching
mode X axis
——H< {TOPI H1 IK47[ KOJ K1 L-— Resets inching function en-
able to "0".
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6.3.6 Positioning address teaching program

'Positioning addresses can be written using devices.
(1) Using the jod operation
Addresses set by using the jog operation are written to the target data
number of the A1SD71 buffer memory.
(2) Using the inching operation

Move the system to the required position using the manual pulse gener-
ator and write that address into the A1SD71 buffer memory.

(3) Jog then inching combined

Coarse position using the jog operation then fine position with the manual
pulse generator. Write the addraess to the A1SD7.1 buffer memory.
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[1] Jog to position and teach

Flow chant

[ Jog operation ]

(1)

Switch off PC readysignal
(YaD).

Write parameters to buff-
er memory.

Switch on PC ready
signal (Y2D).

Write jog speed to butfer
memory.

Turn on jog start signal
(Y27, Y28,Y29,Y2A).

|

b 5

Turn off jog start signal.

Position
OK?

Write data No. and
present value to buffer
memory.

For two or
more places

[ Complete ]

(2) Conditions
Table 6.5 Address Write Conditions Using Jog Operation

Signal State Remarks
External Drive unit READY ON
signal Stop signal STOP OFF
A1SD71 ready (X11) ON *
Relevant axis busy (X14, X15) OFF
Relevant axis positioning
Interface | commenced (X18, X19) OFF
signal
Relevant axis M code ON
(X1E, X1F) OFF
Relevant axis stop (Y25,Y26) OFF
PC ready (Y2D) ON *
Starting | !f jog speed specified is
bias higher than the jog speed
Jog speed speed limit value, operation is
or performed at the jog
Others higher speed limit value.
Neither axis should be BUSY after a BREAK signal has been received
from the peripheral device and both axes have stopped.
Neither axis should be BUSY after a STOP signal has been received
from the AD71TU and both axes have stopped.

*in peripherat device or AD71TU test mode, X11 and Y2D should not be checked.

(3)

Timing

[

PR Tor SySiply SNy [EQEES S R,

Y

|

i

|

i

PC ready (Y2D) :q'\: I
A1SD71 ready (X11) :
Positioning complete (X12) L
Stop (Y25) — |

Forward jog (Y27) F
+ ! n

Reverse jog (Y28)
Positioning commenced

(X18)
BUSY (X14)
—
N [}
Write command ! r.l
Write (M6) L
0.5 sec
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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 6.5.

(2) A deiay of approx. 0.5 seconds occurs after positioning stops to aliow the
current value of the buffer memory to be updated.

[Data transter]

CPU data register A1SD71 buffer memory
D Address 44
X axis jog
operation speed 2000 (TO) A
@ 602
X axis present value
’INV 603
D11 (FROM) A
D12 ]
Q 5072 X axis data No.1
5073 positioning address
(TO) J
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[Program]
To write address to data No.1

X axis reverse jog
] |-

H

Mg038
——} LTO|H1|K201|K1|K1|—
Battery error
X1A
PCIRLUN R?iet
I AT Y2D
X axis forward jog X11 X14 X18 X1E Y25
[ 11 Lk )% 2 Lk SET
I 17 AT Al AT Al

M51
I — ToP | H1 | kas [ke000] ki }—
X axis
M51 forward jog Y28
— ()
M51 Reverse jog Y27
|
{3 v28
X axis X axis
forwalrd jog re\llerse jog
H—HF RST
Write
comlrrIEnd )$L4
i 21 SET
K5
M5
i ©
s
11 RST
| PLs [ s |
Me
—F {oFRo| H1 [ keo2] D11 [ k1 |

- pTO | H1 | kso72| D11 [ i —

— peco| Di1 | Kava0l—

Resets A1SD71 error 1 scan
after CPU RUN.

A1SD71 battery error

PC ready

Writes jog speed 2000 to buff-
er memory.

X axis forward jog

X axis reverse jog

0.5-second timer

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

Write to X axis data No.
address

BCD display
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[2) Pulser inching to positioin address writing
(1) Flow chart (2) Conditions
- Table 6.6 Address Write Conditioin Using Inching Operation
[ Inching operation ]
Signal State Remarks
‘External | DFive unit READY ON '
Turn OFF the PC ready signal
_siJnal (Y2D 9 STOP OFF
A1SD71 ready (X11) ON .
Write parameter to Relevant axis BUSY (X14, OFF
buffer memory X15)
Relevant axis positioning
Interface | commenced (X18, X19) OFF
signal -
Turn ON the PC ready Relevant axis M code ON OFF
signal (Y2D) (X1E, X1F)
Relevant axis stop (Y25,
Y26) OFF
| Set inching output speed. I PC ready (Y2D) ON .
"Inching enable” in buffer Inching iinut is ignored in
memory (X axis 47 axis Bit=1 thq case of the zero bit.
Enable inching function. I 347) This is not an error.
Others Parameters Witljin
Inching output speed in srea::lgneg
| Give inching output speed. | buffer memory (202, 502)
Neither axis should be busy if a [BREAK] (GPP, PHP) or [STOP]
(AD71TU) signal has been received and positioning has stopped.

Position OK?

YES

Write data No. and pre-
sent value to buffer
memory.

places

NC

For two or more

(3)

Timing

*: In peripheral device test mode, the signals may be off.

[Disable inching function. I

l Complete I

PC ready (Y2D)

A1SD71 ready (X11)

BUSY (X14)
Inching enable
(Buffer memory address 47)

Inching input
Write command

Write (M24)
Inching output speed

_JE

——r— 0.0 $6C

>

100

[IMPORTANT]|

When the manual pulse generator is operated in the manual pulse
generator enable state during BUSY in positioning, zero return, or
JOG operation mode, an error (code 73) occurs. Therefore, set the
manual pulse generator enable area to 0 (disable) other than in
manual pulse generator mode.

6-34




6. PROGRAMMING

(4) Program
System is inched to required position and resuiting adress written to buffer memory.

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

[Notes] (1) Start conditions are shown in Table 6.6.
(2) A delay of approx.0.5 seconds occurs after positioning stops to allow the urrent value of the
buffer memory tobe updated.

[Data transfer]

A18D71 buffer memory

“1” for inching function enable
“" Address 47
Q" *0” for disable
| |
(TO) I '
| l
602
CPU data register X axis present value
‘ 603
D21 (FROM) . .
t !
D22
S072 X axis data No.1 positioning
address
5073
(TO)
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[Program]

M9038

— |
Battery error
X1A

{70 | A1 [xao1] K1 | Kt |

— }
pC

RUN Interlock
| Y4

)

Y2D

f
Inching

mode X11 Xi14

X18 XiE Y25

[ PLs | 21}

M21
— - L To | Ht [Kar | K1 | K1 }—
Incging
i ~{ToP[ H1 [Ka7| Ko [ Ki
Write
command X14
— SET
M23 K5
1} Ti
T11
— RST
PLS [M24
M24
— pFRO[ H1 [Keoz| D21 ] Ki }—

—{DpTO] H1 [ksor2] D21 K1 }—

- oeco| D21 [Keyaol—

Resets A1SD71 error 1 scan
after CPU RUN

Battery error

PC ready

X axis
Sets inching function enable
*1” to buffer memory 47.

X axis
Disables inching function.

0.5-second timer

BCD display
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[3] Writing positioning address according to the data number from the digital swich.

program example

Program example which is written as a address in the condition at fixed buffer
memory after executes positioning according manual pulse generator opera-
tion or JOG generator operation is as follows.
Data number assume to be at BCD-3-digit of X50 to X5B.

[Program]
Write
command X14
i
M100
L_| — —{ BIN [Kaxs0] D100 |—
M100
=T &1 oo} = o [ovea}——{ st wnor
— + [ D100} D100 }—
» —{mov]o100] z |}
t
corm?'nand M101
H—H# Y79
M100 M101
1 SET
M5 K5
P O=
T8
it RST
 PLS [ e |
Designation
M6 of X axis
| — — {oFRO| H1 [ keo2[ D20 | K1 }—
D70 ] H1 |kso70Z D20 | K1 }—
Designation
M6 of Y axis
H {0FRo[ H1 [Keoe[ D20 ki |—
—— DTO| H1 |kro70Z] D20 | K1 }—
Write
command
. RST

Converts data number from BCD
to BIN and stores it to D100

Checks data number range.

Doubles data number and
stores it to the index resister.

Displays data number range
error.

Sets 0.5-second timer by the
write command.

Writes present value data of
X axis to an address which
corresponds to a designated
data number.

5072 + (data number - 1) x 2
=5070 + data number x 2

Writes present value data of
Y axis to an address which
corresponds o a designated
data number.
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6.3.7 Zeroreturn

turn
Stop (Y25)

(1) Flow chart (2) Conditions
Table 6.7 Zero Return Conditions
[ Zero return ]
Signal State Remarks
External Drive unit READY ON
signal Stop signal STOP OFF
Switch off PC ready
signal (Y2D). A1SD71 ready (X11) ON *
Relevant axis busy (X14, X15) OFF
Relevant axis positioning OFF
Write parameters and commenced (X18,X19)
zero ruturn data to buffer 's?;f,';f'“ Relevant axis zero ruturn OFF
memory. complete (X1C,X1D)
Relevant axis M code ON
(X1E, X1F) OFF
Switch on PC ready Relevant axis stop (Y25, Y26) | ON
signal (Y2D).
PC ready (Y2D) ON *
Zero return data No error
Switch on zero ruturn Others Repetition of zero ruturn start czlqoarget::jfi\e/ely.
start (Y23, Y24).
Neither axis should be BUSY after BREAK (periphera! device) or STOP
(AD71TU) has been received and positioning has stopped.
After zero ruturn switch off *In periphera! device or AD71TU test mode, Y2D should not be checked.
zero ruturn start. (Y23,
Y24)
(3) Timing
Zero return speed
Zeoro return
complete? OFF
(X1C, X1D
ON?) Speed f Y
| i
t ]
] i
1 [}
1] 1
2 r T
| o —
A1SD71 ready (X11) ' H
I
Zero return complete (X1C) i Start of oth
e -—--71 art of other
Positioning complete (X12) L: than zero ru-
i
1
1
I
|

Positioning commenced (X18)

BUSY (X14)

Zero return request (X16)

Zero return start (Y23)
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(4) Program

[Example] Zero return using a zero ruturn command.

[Data transfer] (1) Start conditions are shown in Table 6.7.
(2) Interpolation operations are disabled during zero ruturn.
A delay of approx. 50 msec occurs at one axis when zero ruturn is started
at the X and Y axes simultaneously.
(3) Zero return cannot be repeated. When zero ruturn is stopped, restart zero
ruturn after a jog operation or positioning operation.

[Program]

M9cas R A1SD71
|1 esets an error one
B H 10 H1 K201 K1 K1 scan after a CPU RUN.
attery error

X1A
—-I ,L @— Battery error

PC RUN Reset

I lr })I’ Y2D PC ready
X-axis
zero ruturn
| PLS | M50 h
M50 X11  Xi14 X18 X1C X1E Y25
11 i P4 i
1| 1 H’——H’—H’—H—— PLS | M55 L
X axis
M55
} SET | Y23 Zero return start
Y23 X18 2 . art
l It ero return star
—t RST | Ya23 Lore )
Y-axis
zero ruturn
} PLS | M51 )
M51 X11 X185 X119 Xi1D XtF Y26
1 |t LK |
} | —F—H——3F—3f— PLs | Mse L v axis
M56
} SET | Y24
Y27 X19
| ] 1
, |} RST | Y24 )
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6.3.8 Present value change

(1) Flow chart (2) Conditions
Table 6.8 Present Value Change Condition
Present value . Signal State
change
Relevant axis BUSY OFF

Ensure that relevant axis
is not busy.

Write present value to
buffer memory.

Complete ]
(3) Program
[Example] To change the current value to 500 when the X-axis current value change
command is switched form OFF to ON.
[Data transfer] CPU data register A1SD71 buffer memory
Set the lower digits 1
of the current value. D15 Address 41 X-axis current value
Set the higher digits Dis 42 change data
of the current value. ]
D17 s ~
D18 <:l 602 X-axis current value
603 ©.9)
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[Program]
X-axis current value
(| change command
| 1
11 PLS | M1 M2 goes ON
when the X-axis
M1 current value
(1 change command
| SET M2 is switched ON.
-]
o
§ M2 X14
S | | | DMOVP | K500 | D15 Sets 500 to the dat
;g register.
g <
§ DTOP H1 K41 D15 K1 X-axis current value
S write
o
SET Mo Sets start interlock
"MO".«
RST M2 Turns M2 OFF.
‘E -
g Mo
3 [ Reads the X-axis
o 1| DFRO H1 Keo2 | D17 K1 current value from
£2 the OS data area.
o8 <
c <
%° Resets MO using the
83 D= | D15} Dt7 RST | Mo X-axis current value|
58 ( change complete
s -
5 I Current I *
% lue !
@ E X-axis start | , ‘av ., Executes the X-
£E8 < | command Cha&%e flag T I I y axis start program
¢ o ! ! by using the X-axis
xa { IL ]l II 1 X-axis start program ——— start command
l. ——_ | | ! when the current
N D T T Ty 4 value change flag
* :The X-axis start program should not be executed when "M0" is set (when MO is reset.
changing the current value).

1. Data should be written to two words of the upper and lower digits in the current value
change area. Writing to only one word causes an error, and the current value is not

changed.

2. The current value is modified to a zero address by zero return after changing the
current value. However, parameter and zero return data must be written before zero

return.



6. PROGRAMMING

6.3.9 Positioning stop

The positioning process may be stopped while the A1SD71 is busy as follows:

Table 6.9 Stop Signals

Independent int
; operation nter-
Item S‘?'r::' pe polation
g Relevant | Other |Operation
axis axis
STOP signat from drive unit ON | o) (0]
PC ready signal (Y2D) OFF= | o o] o]
Stop signal from PC (Y25, Y26) ON ] o (0]
BREAK key input from peripheral _r—— o o o
device or STOP key input from AD71TU

O indicates that the signal is valid.
* :In peripheral device or AD71TU test mode, positioning is not stopped if Y1D 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 6.9, the
system is decelerated to a stop. All emergency stops and limits must
be hard-wired.

Positioning speed

Speed

BUSY
(X14, X15)

Stop signal
(Y25, Y28) I‘)
1

[}
I
Start signal |

(Y20, Y21, Y22) H Not started

Fig. 6.9 Stop Signal
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(b) Stop signal during deceleration

The operation decelerates and stops at that speed except in the
following cases.

When zero return is executed, only the stop signal during decelera-
tion is stopped.

Deceleration

Zero return

Near-point dog

BUSY !
(X14, X15)

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.
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(c)
(d)

(e)

Stop signal reset

A start signal (Y10, Y11, Y12) is only valid at its leading edge,
therefore, if it is already on when the stop signal is reset the process
will not restart.

M code

The conditions shown in Table 6.10 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".

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

Dwell Dwell
A Cc B
(Interpolation operation) (Dual operation)
Stop signal ON Stop signal ON -
during A during C Conditions

The other axis is not

o BUSY. Or the other

Itl':)e ;:g axisis axis is executing
ppec. independent

Both axes are stopped. positioning of B.

The other axis has
not executed
positioning of B.

Both axes are
stopped.

Fig. 6.11 Stop During Interpolation

(2) Other stop signals

In addition to the four stop signals in Table 6.9, the following in Table
6.10 also stops processing while the A1SD71 is BUSY. For all the
following, positioning is decelerated to a stop and the peripheral device
displays an error message.

Table 6.10 Stop Signals

Independent Int
i operation nter-
Item s‘g;:gl P polation
Relevant Other |Operation
axis axis

Ready signal from drive unit OFF l o o]
Operation error (8231 error) (o] (o] o]
A1SD71 bus error o] o] (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 ; ;
switching is not used. Unavailable Unavailable

Apply the following processes for the unavailable mode:

o 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 A1SD71 positioning start data area, data number automatic switching is not
used.

« When setting several data numbers to the A1SD71 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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next start. This applies to the restart after stop.

[Data transter]

A1SD71 buffer memory

CPU data register
Address Data number during
X axis execution
D22
|:> X-axis start data
. number
RST | Y25 Resets the X-axis stop.
PLS | M5t Restart
M5
{ FROM| H1 K48 b22 Kt
TO H1 KO D22 K1
M51
: SET | Y20 X-axis start

1) When data number automatic switching is not used in the absolute
method.

The executing data number is stored to butfer memory addresses
48 (X axis) and 348 (Y axis) during positioning and kept until the
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(b} Zero return method
Refer to Section 6.3.7.
(c) Restaning after a stop during zero return

When 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 peripheral
device.

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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7. CHECKLISTS

MELSEC-A

The check lists given in associated equipment manuals should also be re-
ferred to. For the A1SCPU, refer to the A1SCPU User’s Manual.

7.1 General Check List

Before testing the A1SD71, check the following:

Table 7.1 General Check List

Check Point

Description

Check

1 | Battery

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

2 | Parameter setting

¢« Check that parameters have been set.
o Check that values are correct.

3 | Zero return data setting

e Check that zero return data has been set.
o Check that values are correct.

4 | Positioning data

s Check that positioning data has been set.
s Check that values are correct.

POINT

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 result in
error and switch on the X1B (error detection) signal.
(Data written must be within the range given in the User’'s Manual.
Parameters may be default values.)
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7.2 Tests and Adjustments Procedure

7.2.1  Sequence check

Use the following procedure to check the system.

Set the key switch on the A1SD71 front panel to "LOCK." This only changes
the present value and allows checking of the positioning functions with the
feed puise output stopped.

[ Sequence check ]

WDT
ERR or HOLD
LED on?

YES A1SD71 fault.
Refer to Chapter 8.

No PC ready signal (Y2D), Check sequence program.

READY LED off?

Connect the peripheral device to the A1SD71 and start up the system using SWOGP-
AD71P.
Conduct the A1SD71 test procedure using the peripheral device.

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 A1SD71 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 peripheral device (SWOGP-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 A1SD71 CPU; or
2) The peripheral device during program development and debugging.

This section describes errors detected by the A1SD71 CPU, for other errors
see the SWOGP-AD71P Operating Manual.

8.1 Errors Detected by A1SD71

The A1SD71 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 peripheral device’s
screen.

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

Errors are reset by writing a "1" to buffer address 201. (See Section 6.3.2
(7))

For resetting of errors using the peripheral device, refer to the SWOGP-
AD71P Operating Manual.

(4) Error detection
X1B is the error detection flag. Resetting the error also resets X1B.
Error codes are classified as shown in Table 8.1.

Table 8.1 Error Code Classification

Error Code Error Classification Remarks
1 to 49 Data range error Refer to Section 8.1.1.
50 to 59 A1SD71 HOLD error Refer to Section 8.1.2.
60 to 69 Buffer memory write disable error Refer to Section 8.1.3.
70 to 79 A1SD71 start and operation error Refer to Section 8.1.4,
90 to 99 Other error Refer to Section 8.1.5.
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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 A1SD71 as shown below.

Table 8.2 Data Range Check

Data Operation
¢ At power on=

+ When parameters have bsen transferred from the peripheral device to the
A1SDT71.

+ When PC ready signal (Y2D) changes from OFF to ON.

« When positioning, zero return, jog, or inching has been selected in periph-
eral device test mode.

Parameters

e When parameters or zero return data has been transferred from the periph-
eral device to the A1SD71.

Zero return | « When PC ready signal (Y2D) changes from OFF to ON.

data o When positioning, zero return, jog, or inching has been selected in periph-
eral device test mode.

Positioning | e At the start of positioning
data (Refer to the figure in Section 6.3.)

e : The power on check will not give an error code or an error detection signal (X1B).

A list of error codes is shown in Table 8.3.
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Table 8.3 Data Range Error Codes

Check Range
E":' Data Type Check Point (Errors occur outside the Remarks
code following ranges.)
0 Normal
1 Travel per pulse 1 to 100
1 to 12,000 in mm, inch, or degree
If travel per pulse is "a” (unit/PLS),
speed V range is restricted as
ed limit value given below:
2 Spe V(unit/PLS) __ 200,000
[a(unit/PLS)] x 60~ PLS /sec
1 to 20,000 in PLS
Jog speed limit value | 1 to parameter speed limit value
Starting bias speed 0 to parameter speed limit value
Acceleration and
5 Parameter deceleration times 64 to 50,000
0 to 255 in PLS .
6 Backlash 0 to 65535 in mm, inch or degree 3
Oto 162,000 in mm
7 Upper stroke limit Oto 16,200 in inch or degree *2
0 to 16,252,928 in PLS
Lower stroke limit 0 to upper stroke limit
Error compensation 0 to 100,000 in mm, inch, or degree
10 Travel per manual 1 to 100,000 in mm, inch, or degree
pulse during inching | 1 to 100 in PLS
11 Positioning method 00, 01, or 10 in bits b4 and b3
Positioning complete
12 signal duration 0 t0 20,000
0 to 1,620,000,000
20 Zero address in mm, inch, or degree *2
0 to 16,252,928 in PLS
21 Zero return | Zero return speed stqrting bias speed to parameter speed "
data limit. (Not 0)
Starting bias speed to parameter zero
22 Creep speed point return, (Not 0)
23 Dweli time 0 to 499
24 Torque limit 10 to 250
I Starting bias speed to parameter speed .
30 Positioning 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
(00 only if start data No. is 400)
itioni
cF;osl foning Pattern 11 may be used a max. of 9 times
34 ata .
consecutively.
a5 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.
a7 Interpolation start setting for both axes
must be the same (00 or 01).
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Table 8.3 Data Range Error Codes (continue)

'MELSEC-A

. Check Range
E.L':: Data Type Check Point (Errors occur outqside the Remarks
following ranges.)
40 Start number 1 to 400
41 Pointer Oto 19
Starting bias speed to parameter R
42 Speed change speed limit (Not 0) 1
0 to 1,620,000,000
43 Present value in mm, inch, or v
change degree
Oto 16,252,928 in PLS
Positioning Starting bias speed to parameter N
44 | startdata | 09 speed jog speed limit (Not 0) 1
When two axes are to be started at
. the same time, both must be set
45 Start axis for 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.
140 Inching operation 1 to 20,000
speed

*1:

*2:

*3:

If the set speed exceeds the parameter speed limit value, positioning is controlled at the
parameter speed limit value.

If the units are mm, inch, or degree and travel per puise is "a" (unit/PLS), the address S
range is restricted as given below:

S (unit)
a (unit/PLS)

<16,252,928(PLS)

When the travel distance per pulse is set to 1.
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8.1.2 A1SD71 "HOLD" errors

The errors shown in Table 8.4 are indicated by the A1SD71 "HOLD" LED.

“MELSEC-A

Errors 50 or 51 indicate a hardware failure.

An A1SD71 bus error may be due to an A1SD71 failure or to the sequence
program accessing too much of the buffer memory too frequently. In the later
case, the sequence program must be changed in accordance with Section 8.2.

Table 8.4 A1SD71 Hold Error Codes

Error
Code

Check Point

Error Definition

50

51

Operation element (8231)

Operation time-out error (hardware fault)

Operation error (overflow, underflow, etc...)

A1SD71 bus error

The PC has priority for accessing the buffer
memory. If accessing is too frequent the
A1SD71 may not be able to access the data.

in the event of any of the above errors occurring 1) turn off the A1SD71 ready
(X11) and 2) force BUSY processing to stop. The start signal is then not

accepted.

8.1.3 Buffer memory write errors

Writing data from the sequence program to prohibited buffer 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 Shared Memory Address Error Definition
Code
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 Y2D is on.
64 Monitoring present value area Data written from PC to a write prohibit
Speed area address.
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8.1.4 A1SD71 start and operation errors

-MELSEC-A

The following errors are detected when'A1SD71 cannot start operations after
receiving a PC CPU command due to A1SD71 internal condition errors or
A1SD71 operating errors. Error codes are shown in Table 8.6 below.

-Table 8.6 A1SD71 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 A1SD71 ready signal (X11)
and PC CPU ready signal (Y2D)
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 a
peripheral device stops opera-
tions.

» Turn OFF the stop signals (Y25, Y_26).

« Release the stop processing from the periph-
eral device or AD71TU.

77

Zero return is repeated more
than twice consecutively.

Zero return cannot be repeated.

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.
s Change the current value.

Note 1:

Start includes;

& Zero return start
& Jog operation

» Inching operation

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 A1SD71 positioning start errors during BUSY

The following errors are detected when the drive unit ready signal is turned
OFF while A1SD71 is BUSY or when positioning is stopped during zero return.

Table 8.7 BUSY Error Codes

Error . .
Code Cause Corrective Action(s)
The READY signal is OFF during | Check the drive unit and turn ON the ready
80 | gusy. 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.
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8.2 Troubleshooting

8.2.1' - General troubleshooting

f Erlror ‘ J

Use the peripheral device to read
error code,

Error code?

YES

MELSEC-A

NO

NO Does not move.

Check cause and remedy according to error code
list.

Drive unit operates.

YES

Positioning OK?

See Section 8.2.2 "Drive inoperative”

YES

See Section 8.2.3 "Incorrect positioning”

Positioning speed OK?

YES

Positioning data OK?

YES

Positioning stops?

NO

See Section 8.2.4 "Positioning speed wrong"

See Section 8.2.5 "Corrupted positioning data”

See Section 8.2.6 "Unrequested stop®

System zeroed OK?

YES

Are all other units OK?

YES

Incorrect

NO positioning
Positioning

NO speed wrong
Corrupted

NO positioning data
Unrequested

YES stop

NO

NO

See Section 8.2.7 “Zero return fault”

Contact Mitsubishi representative.

Refer to relevant instruction manualts.
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8.2.2 Drive inoperative

Check LOCK switch.

YES Set LOCK switch to OFF.

In LOCK position?

Check LEDs on A1SD71 front
panel.

READYO O XZERO
SERVO[Xe® OYZERO
-ERR[ Y® @HOLD
XBUSYO O BAT ] ERR
YBUSYO @ WDT

SERVO-ERR

YES Turn on servo ready signal. .

HOLD, WDT ERR
it CRU reset does not remedy error, contact
nearest Mitsubishi representative.

Are any of the LEDs
marked ® on?

Switch on PC ready signal (Y2D).

READY LED on?

Check pulse output

NO Reset parameter pulse output mode according to
motor drive unit.

Conforms to drive
unit requirement?
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©)

Operate positioning test
procedure from peripheral device
or AD71TU. .

YES Check sequence program.

Test positi‘w

NO

Where possible, check A1SD71
pulse output using an
oscilloscope.

Check A1SD71 to drive unit wiring.
A1SD71 error.
Contact Mitsubishi representative.

NO

Output OK?

Recheck specifications of
interface between motor drive
unit and A1SD71.

It 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 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 or AD71TU.

YES

e Check the set data and
machine position; correct if
necessary.

¢ Check the backlash compensa-
tion value and error compensa-
tion value; correct if necessary.

o Check the parameters and
positioning data; correct if
necessary.

Check the sequence program.
e Check the data number and ad-

Is it rotating correctly?

Check for sources of noise (welder,
power supply, etc...)

Is there potential noise NO

dresses.
o Check the current value.

» Check the stop signal.

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.

o Ground the module correctly.

¢ Install the module away from noise
sources.

Motor drive unit failure.

— Replace the unit.

A18SD71 error.

— Contact Mitsubishi representa-
tive.
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8.2.4 Positioning speed wrong

Check parameters and
positioning data.

NO

Data OK?

MELSEC-A

Check that positioning speeds
are within parameters.

sitioning

speed > parameter YES

Correct the data.

- speed limit?

YES

Set speed within parameters.

Actual speed of longer-travel axis is about 5 %

Interpolating?

NO

Check for a PC instructed ‘speed
change. ' )

Speed changed by PC? YES

lower than set speed.

Check output pulse frequency us-
ing pulse counter or
oscilloscope.

NO

F ency OK?

Check sequenceblprogram. |

Contact Mitsubishi representative.

\fequ/

YES

Check motor drive unit.

8-12
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'MELSEC-A
8.2.5 Corrupted positioning data

|s there a sequence program to
which positioning data and zero
return data are written?

NO
No P'ogram/
YES
Check if the correct address and
values are written to sequence
program.
NO
Correct sequence program.
YES
Check A1SD71 battery LED and
battery voltage.
NO
Battery OK? Change battery.

YES

Contact Mitsubishi
representative.

8-13
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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.

NO

Positioning stops? Stop signal circuit fault.

Check for sources of noise
(welder, power supply, etc...)

NO A1SD71 or motor drive unit failure.
— Replace the unit.

A1SD71 error.

— Contact Mitsubishi representative.

Potential noise
interference? :

Eliminate source of noise or
screen A1SD71 cables, etc...)

Positioning stops?

YES

Take appropriate measures to pre-
vent noise interference.

« Run signal cables away from
power cables.

o Use shielded twisted-pair cable
for the signal cable.

o Ground the module correctly.
Install the module away from
noise sources.
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8.2.7 Zero return faukt

(1) Partial zero return

Monitor zero return process with
peripheral device or AD71TU.

NO Check zero return switch wiring
etc.

Zero return signal OK?

YES

Creep speed reached?

Check the zero return method
selected in the parameters.

Stopper method? YES

——

NO

Check that zero return signal

_ switches on then off. Time-out method.

Stops when z2ero-phase , Stops after
F;ignal turns or?? System is OK timer times out.
NO
Check pulse chain from A1SD71.
NO A1SD71 failure.

Pulse chain OK?

Contact Mitsubishi representative.

Check motor drive unit.
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»_ MELSEC-A

(2) Zero point position has shifted (using zero-phase signal)

Check the distance the zero point
has moved.

Is the distance YES

always the same?

Make sure the zero point is
close to the near-zero signal.

s the zero return

completed close to the point YES

Check if the position where the near-point signal
is turned OFF is too close to the point where the
zero-phase point signal is turned ON.

Refer to Section 3.4.2.

where near-point dog signal
is ON position?

If zero return is completed,
check which near-point signal
stays ON.

Is zero return completed YES

Check for near:point dog chattering.
Replace if necessary.

while the near-point signal
stays ON?

Check for a zero-phase signal.

\ ) NO
Is a signal input?

Near-point dog:sensor contact or wiring is faulty.
Replace faulty equipment.

The A1SD71 is taulty.

— Contact Mitsubishi representa-
tive.

Motor drive unit is faulty.

— Replace it.

Check the zero-phase signal circuit; correct if nec-
essary.

Note : When using the stopper method, make sure that the stop signal is input or
timer setting is correct. If so, theA1SD71 or motor drive unit is faulty. Replace
the faulty A1SD71 or motor drive unit.




9.

9.1

MAINTENANCE

Unit Storage

This section describes how to maintain the A1SD71 (unit storage and battery
replacement).

For other modules (i.e., the power module, PC CPU module, I/O module,
special modules, etc.), refer to the appropriate User's Manual.

The A1SD71 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 A1SD71 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 A1SD71 has not
been used for 10 months or more, the data in the A1SD71 could be lost. In
this case, it is necessary 1o check the set data.)
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9.2 Battery Change

9.2.1 - - Battery change frequency
When the data backup battery voltage drops, the LED on the A1SD71 front
panel is lit and an input signal (battery error) to the PC CPU is enabled. The

battery is live for about one month more and, it it is not replaced, data will then
be lost or corrupted.

Guide for preventive maimenance

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.

----- EXAMPIE -------commmomo 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-oft period during one week is:

14 (hours) x 5 (days) = 70 hours
24 (hours) x 2 (days) = 48 hours

7200 (hours) / (70 + 48) (hours) = 61 (weeks)

Regarding one month as 30 days,
427 (days) / 30 (days) = 14.2 months

Hence,
[ it is necessary to change the battery every 14 months.

61 (weeks) x 7 (days) = 427 (days)
J

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 net 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

Prepare a new battery.

Turn OFF the power to
the PC CPU.

Remove the A1SD71.

7 Connector
Pull the used battery from
the holder. Lead holder __|

Lead wires —__
g (Red: Positive (+),
Blue: Negative (-))

Insert the new battery into
the holder, and set the
battery's connector. A6BAT—1

Reinstall the A1SD71.

Turn ON the power to the
PC CPU.

Is the
BAT.ERR LED of the
A1SD71 lit?

OFF

Battery fauit

' Complete ] Replace the battery within 15 minutes.

If replacement takes 15 minutes or
more, the backed-up data can be lost.

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.




APPENDlCES MELSEC-A

APPENDICES
APPENDIX 1 SIGNAL TIMING FROM THE A1SD71

1.1 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 1.2)

Start T . : |

)
1 to

1) BUSY signals (X14, X15) ,

ty

tz

2) START (External start signal) T

3) M code ON signals (X1E, X1F)

o
w

H
B S A R i

|
(WITH) :
4) Start processing complete signals ' t
(X18, X19) :‘
5) PULSE (External field pulse) JI » =
| X
6) Positioning complete signals + ! T
(X12, X13) [ e 7
| |
7) M code ON signals (X1E, X1F) + +
(AFTER) et s T
—_— | |
8) CLEAR (External clear signal) =t ' t7
| I
| |
9) Zero return request signals —T—, [ t7
(X186, X17) | -
10) Zero return complete signals : :
(X1C, X1D)
Positioning in the positioning | Positioning in the | Positioning in the Zero return
control mode switching mode speed mode
X axis Y axis |n|a;|:‘ola 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 49.1 49.1
t2 (msec) 0.3 0.3 0.6 0.3 0.3 — — — -
t3 (msec) 0.5 0.5 0.8 0.5 0.5 0.5 0.5 0.4 0.4
ts (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
ts (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
te (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".

APP — 1



APPENDICES
;“MELSEC-A

1.2 Start Delay Time
This section explains the time (to) required after turning ON the start signal
until the A1SD71 BUSY signals (X14 and X15) go ON ..
The following chart gives the timings for the start signal and BUSY signals.

ON

Start OFF

to

|
|
, (Starts processing)
]
]

BUSY
(X14, X15)

(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

o |f the FROM/TO instruction is executed, a delay up to several
seconds could occur because the FROM/TO instruction takes pri-
ority.

¢ |f a FROM/TQ instruction is not executed, no delay will occur.

2) Operating state of the other axis

o If start processing is executed during the operation of the other
axis, a delay of less than 100 msec will occur.

o |f the other axis is not in use, no delay will occur.
3) Intervention by a peripheral device during start processing

o If a peripheral device intervenes, a delay of several msec will
occeur.

o When no peripheral device is connected, no delay will occur.
4) The number of speed change points in the positioning pattern in (11)

e As the number of speed change points in the positioning pattern in
(11) increases, the delay is increased. (Approx. 10 msec 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.

APP -2
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Table 1.1 Start Processing Times

. Min. Value of to | Max. Value of to
Operating Mode (msec) +1 (msec) «2
1 | Zero return start 865+ 5 14+ 12
2 |JOG start 45+ 5 33+ 12
Independent positioning
3 | Positioning control stant 1o ° o 12
Isr:laenrpolation positioning 61+ 5 94+ 12
Positioning pattern (11) Number of speed
4 | Speed change Spe 61+ 5 94+ 12
positioning continuation | Shange points: 4
*1: to becomes minimum when the X or Y axis starts under any of the following

*2:

conditions:

1. After zero return has been completed.
2. After positioning has been completed.
3. After a current value has been changed.

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 (X14 and X15) have
been turned ON and to (msec) has passed (refer to Appendix 1.1).

POINT

To not execute FROM/TO instructions during start processing, use the
start signals (Y20 and Y21) for providing interlock to FROM/TO instruc-

tions.

¢ FROM

\ instruction

¢ TO

MO Y20 Y21
| | | ¥ B
=l yd +
MO Y20 Y21
11 L 1LY
IR Al Al

\ instruction

)_
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1.3 A1SD71 Processing Times

‘MELSEC-A

The processing times for each pattern operation are as follows:

]
]
/ 3
=]
Pattern 01 IS
Pattern 00 =
11 Pattern 11 g -
| |
| |
| |
| |
T T
Start : i
|
. !
BUSY :
% % % Point update
to msec to msec 2 msec 2 msec to msec

The above times do not include the processing time of the PC CPU, repre-

senting the estimated processing time of the A1SD71.
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APPENDIX 2 FORMAT SHEETS

[ x axis ADDHESSJ
mm, inch, degree, PLS

1.1 MELSEC-A positioning unit

[ Y AXIS ADDRESS | mm

Inch
degree

PLS

APP -5
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2.1 Format Sheets B -
(1) Parameters
mm inch degree PULSE (PLS)
Item Initial value | X Axis | Y Axis Setting §Unit Setting EUnit Setting §Unit Setting | Unit
range | range | range | range
1| Unit setting 3 o i - 14 - 2 i - e
E><10'1 §><10'5 Ex10'5 i
2 | Travel per pulse [ Set value 110 100 ; pm/ | 1to 100 {inch/] 1to 100 ; deg/ - :
i PLS . PLS | PLS l
. | x10 b1 boxd | x10
Speed limit 1o X 1to i, 1to | 1to !
3 20,000 | mm/ 1inch/ i deg/ 1 PLS/
value 12,000 i min 12,000 min 12,000 . min 20,000 i sec
i ' | x10 x1 bt b x10
Jog speed fimit 10 | X 1to |, 1o ! 1to |
4 2,000 i mm/ iinch/ 1 deg/ 1 PLS/
value 12,000 | min 12,000 ;" o0'| 12,000 | min 20,000 | sec
. | x10 x1 box | x10
Starting bias 10 X 1to !, 1to ! 1to !
5 0 i mm/ iinch/ i deg/ i PLS/
speed 12,000 ] min | 12,000 ! min | 12,000 ' min | 20,000 | sec
oto ix10"| Oto ix10°| Oto ix10® :
6| Backlash 0 65,535 | um | 65,535 |inch | 65,535 | deg | 010255 | PLS
Upper stroke Oto ! Oto ! Oto | Oto |
Y limit 16,252,928 162,000 | ™ | 16,200 | M| 16,200 | 989 | 16252028} TS
Lower stroke Oto ! Oto . Oto ! Oto
8 limit 0 162,000 : ™™ | 16,200 | M°P | 16,200 | 989 |16 252028 P15
i i0to ! s0to | a
o Error o (00 ix10"| 100,000 {x10°®| 100,000 {x10®| i
compensation ( r'1 m)i pm | (per 100 : inch | (per 100 | deg :
Pe 5 inch) deg) | |
Travel per Lt LS P s i
Oto ix10 Oto {x10 Oto ix10 :
10| manual pulse 1 ‘ 3 ; 0to 100 ; PLS
during inching 100,000 l pm | 100,000 ilnch 100,000 1 deg .
Acceleration
11}and deceleration 1,000 64 to 4,999 msec
times
Positioning
12| complete signal 300 0 to 20,000 msec
output time
Pulse output 0 : PLS + SIGN
13 mode Set value 1 : forward pulse, reverse pulse
14 Rotating Set value 0 : present value increase with forward pulse output
direction setting 1 : present value increase with reverse pulse output
Absolute/ 0 : absolute
15| incremental 0 1 :incremental
setting 2 : absolute/incremental combined
M code 0 : WITH mode De Ds 0 : not used
16 ON/OFF Set value 1 : AFTER mode —EE_ 1 :used
timing
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(2) Zero return data
mm inch degree PULSE (PLS)
fom | XAxis|YAXIST “setting | yye| Setting | yne| Setting || Setting |,
range | range ! range | range
1 Zero return 0 : forward direction (address increase)
direction 1 :reverse direction (address decrease)
Zero return
2 method See below.
3 | Zero return 0to Lx107! oto %108 0to ix10°S 0to | pLs
address 1,620,000,000 ; um | 1,620,000,000 | inch | 1,620,000,000; deg | 16,252,928 |
b x10 b Dot i x10
4 z°’s° ':L“’“ 110 12,000 imm/| 1to 12,000 !inch/| 110 12,000 !deg/| 1 to 20,000 :PLS/
pe i min i min i min | sec
T 1 P xt | x10
5 | Creep speed 1t0 12000 {mm/| 11to 12,000 :inch/| 1to 12, 000 {deg/| 1 to 20,000 ;PLS/
i min i min 1 min | sec
6 Dwell 0 to 499 x 10 msec
7 | Trque limit 10 to 250 %
b2 b1 bo

—I——‘ Mechanical stop zero retum

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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S321aN3ddV

2.2 Positioning Data (DataNo. to )
X AXIS Y AXIS )

e L L L R W A R e I T

1 i N

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

0 0

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

0 0

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

0 0
00 :END 0 :Abs. I—For Inc. 0 t0255 00 :END 0 :Abs. L_.For Inc. 0 to255
01 :Continus 1 :inc. 0 :Address increase direction 0 :Without M code 01 :Continue 1 :inc. 0 :Address increase direction 0 :Without M code
11 :Chanqe 1 :Address decrease direction 1 to 19 :With comment 11 :Change 1 :Address decrease direction 1 to 19 :With comment



APPENDICES

23 M Code Comments

e X AXIS cobe Y AXIS
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 1
12 12
13 13
14 14
15 15
16 16
17 17
18 18
19 : 19

Maximum 16 characters per comment
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APPENDIX 3 CONNECTION WITH SERVO MOTORS

There are several drive unit models and motors that can be used with the
A1SD71. Examples of connections as of July 1986 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 A1SD71 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.

A1SD71 [ rive unit
i H M?{Qezﬁt:'?ce K’
B —

.. {Rk

= = [

1l
|

Signal Reversing Example R1:0.5W 1kQ
R2 : 0.5W 47kQ
R3 : by each drive units

(3) The A1SD71 pin numbers in parentheses are for the Y axis.

(4) For other signal wires of the drive unit. Refer to the instruction manual
for the corresponding drive unit.

(5) For connections to the A1SD71, use shielded twisted-pair cable.
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MELSEC-A
3.1 Connection with Mitsubishi MELSERVO-A

A type output.

ON
OFF __I
M
4 __4
I
- - - ! gRod‘ Red
NFB B (o] erminal) ' {erminal)
Thermal protector
Power source ——O =0 Failure v
200/50H; ) Servo
2002200 —O |O—=4—O motor
]
60Hz —O O— O ] l
I CON 21 — \'
Grounding Ma|nual =€ _’:- — -lr -:‘. P 1
pulse o |OL. : =
generator S1 -|< I === _7- - 4' o 1 Grounding
::axgo :nmi:n & g il n\'
1A (3A) Phase A &L Ny
] 2|e :I. e sopensran o 51
28 (4A) Phase B ol p——f241A
l v
MR-A-Q P ME" M !
18,28 (38, 48) GND PR servo amplifier  |= E )P l ~ -
1 (position control) [®]al ——B <
N [ 14
NE e
MELSEC-A [ o (O~ ~R| &
- I [N ry 1
g Near-point E g I o 7s2 i
Positioning [ 48 switoh CON 1 B
Ff{EEE -3 o ol 1
A1SD71 E-& + [Positioning stop: = i e P EEEEEEES E—
(A type) §§E' s ) ol o oo G
'5?! i bl 3 © - 8J ''''' o z? |
— N e ceccecoee -
<« < £
~[ 0 pmmmmmenn I 3 |
SEE] ik —
N ' e —
EEF P . I §|3 CON 1
gF; E ! -+ [ g »
= A - - Servo ON
I o fz: ] T Sl N - (On during operation)
g o 3 , ! LT T I -
S R I A = I r External torque limit
= ,CIII7Il] = ¥ "5_6-] xternal torque lim
S 1y - cedeaa
@ g Ml l (N - p Pt
- Secadeoea had .
Tl rocoo ',I. o JI 3 O-I Proportional control
=al ¢ ! gy
Qé N +2 3

G
15

1

98

N :Eb_c_JReset
s Deebegeletiied

i B | Forward stroke end

D/A

converter
L]

|1s|17 18
1
Lsplred SG [eClTL

TLA N
35
24 J12]

4
'
[
)
'
'
[
-'ﬂ"'—“'\

—T_-
:j\

A1SE2DA eic. + g~ poumam w| g ——
E Twisted/pair wire L— ™ R + )l —f—=
Lecanea 4 (Max. 2m length) = MR |, |Reverse stroke end
Positioning complete l 8 1 - : g_—j T
R 29 Note 1: P
: 5|2 T 1 o
* Used for torque limit using PC. | & P & indi;a-te-s t-w-/s-r;d pair shioid
- - wire.

2 : Use control common terminals
SG (13, 14, 26, 30) and shield
terminal SD (37) as shown.
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3.2 Connection with Mitsubishi MELSERVO-S0Q

Set the A1SD71 to A-type output.

MS HJ\ T
Single-phase ——3ro— OlO— Power module

power supply |

85 to 120 VAC

50/60 H2 ! I MR-SOPC

Grounding
N
As short as possi-
ble (1 m or less) T {——t> To th
P and N shall be 7— To the
— twisted, }——» otheraxis.
Servo motor
HA- SO'.: 3

lu U(Redl

Electromag-
netic brake
V v (White) . & Blue: 24 VDC
PCCPU | [~ WW(BIack . s
MELSEC-A g7l ) Manual Positioning servo
puise amplifier
_generator MR-SOLC 3P ' /I\ L Groundin
<< Phase A J b= 9
$[S Phase B pezzpod +5
HE GND S
3B ot o =
_g_?? Near-point switch mm % - PA
o |o 0|3 hed ] PAR
Positioning E <|< NS | | 4 PB
module bl < 4] —
AISD7Y Iy [Slsho oo o B 7
z )P L 1= = PZlpLg| |
o [T<1), A 53 L
(A'type) Q 8 ": [ f ] |'_{_>_ ol l PZR
% oo () el ,% ', PU
2 Ll L HA 4 iy Sl = ]
< < L L Al '\E ~ rd PUR
8 Sla I v |:_° = Z PV
g Y L — B g I
<] Y = PwW
Sllam f ki = I -
=1 7 & = Y-y [ ,
. 2 [ [ _&‘
ElEd f —iols
BB ' A 1 \-/
g EE.F 4 it e 30 m or less
w |28 n I’ e -
2 1318 fr—————v{e[d
2§ pw o
2| Lo U [
> | x
g 2 mor less == —l
=2l eg < ——p—
Olg2 2|~
Ol Monitor
r— Nl o o o o =
Servo ON —O” O 3 E Slo] (Max. 80 mA) Fault
Proportional control -»—(ﬂ)—————s o He [ @ PHt (Dropped due to fault)
[N bt rat .
Forward stroke end $—O= Q% % a8 @ Positioning complete
Reverse stroks end $——O.. Q——I 2|5 3ls
- 13
T T+ ROTaL S
g|” Note 1: "1 | r
5|3 =7
HE indicates shielded
— twisted-pair cable.
2: Use FG terminal (32)

when necessary.

APP -12



APPEN DICES

3.3 Connection with Mitsubishi MELSERVO-SA

Set the A1SD71 to A-type output.

Regenerative option

il
cibl 3P
Emergenc Servo motor
stop HA-SA
NFB -
-~ )
Power supply. O O~
A~
200 VAC, 50 Hz O10— ]
A
200/220 VAC, 60 Hz O O
Grounding \_- Grounding
Servo ON —0 O—————
External torque limit$—3 O—— _ -
Proportional control¢—0 O—H M 'n: ll 'n: b
] ]
Reset —— i )
Forward stroke end¢—Q O——- i 14 E l’ ©) !
[-4
Reverse stroke end¢—(Q_OQ——+ & 7 )
oA - u
pecpu B b o 3 I I
MELSEC-A{g Manual pulse Servo amplifier (4=, L
= enerator MR-SA 2|2h l’ = .
2 = | 5
[3]= Phase A el £ e B I <
Positioning |s|s Phase B ' o|z]4 . - g
module —T S ] Q
A1SD71 al= il F P -
A-type E’ -] ol Ep o 3
Forward _ Near- pount_s\!lt_cb g < ! I |
oo -
pulse LG ole SIET i
Reverse || & [s|sha?t—0 _O-——— » o 2 I/ '
ulse EIN ol oK
P ! x| " | " _§_i LI |—
[K1 i o Te o vHL P
i 15 S -
[o3 § 3 ) ' uLE__ ” ~jefT 71 )
] A T -~ A
L R ks = '
= 3[s . tile e T.] 30mor
S I et 2| less
13} ? 8 T re ™7 8 & i: &
Y LB -
IS o al”
%@?n ‘ Hf?
Bk ) kR
 |<l<l' ! L Ve ::
= i | H il
2188 ekl Max. 120mA
s].e 2 mor less LQ,\ S
»|3|s kakd Limiting torque
8|>|x|
2leg : Zero speed
2 =] Upper limit setting [E_Cm Positioning complete
Torque limit command (+) ]
+ 10 V/max. current .33 ceemnen -
2] 4] Note 1: 1 g
K] e - -'4
Torque limit command (-) =1
- 10 V/max. current -g-i gacgcg;z?eshielded twisted-
g Failure ’
. . “r 2: Use a shielded terminal SD
Upper limit setting ¢ - (37) when necessary.
ACB ACC
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3.4 Connection with Mitsubishi MELSERVOQ-SC

Set the A1SD71 to A-type output.

NFB |
Power supply____ofi\ R S O- !
—~
200 VAG, 50 Hz 5 /E\G 5S4 3 o-
200/220/230 VAC, 60 Hz e L 5o
' When an HA-SC O~=z--f--~ - T"°""t‘"
motor I8 used G1 protectort
and G2 short cir- Red
CN1 cutted N2 ]
Servo ON —O ~0—===1Zl.] ?E(T'rj,j
: Lo} | Nl
Reset O——-—HQ o 2| ETh——t 3]
e — !
Forward stroke end e R —Jg L r o] ,
Reverse stroke end E o/ 8h— B
Ene EoH
-------- 8 oEl |+
~-8T 7
[ | o] -
MELSEC-AE Servo amplifier 25 ! ,l -l 5 !
L N MR-SC 15 BE E . ™ S
g _Noar-point switeh _ | = ani s
ale 212 —
Positioning § ; 3 1 | Pogfongosip | 21318 EEL T B
ol d el et L1 i
aispry [Tfsie==s=pesessifele L e N
A~type zla b 7 82 =2 f
Forward 5“:: ] s Tl 1°
< -
2o 1 o EoiAtly
Clajr 7 — | 4%N I ’T—:"‘E
Ise (] 11—t e [
pu o |5 sh z -4 @[T 7 L
o] oy R et REL ]
BB # —g|e 2] z |
<<l it 1.1 30mor |
§§E|| |'g$ é: less u
w l<]<]t ! Vil o] £|.2
w LQ— 24 —{ &2 i:_
2] =Tal' ' 1 ppeeed =
=1 - - @©
HEE 3% SN Max. 120ma
= (5[5} e ¢/8
] L;,%Z X —H r’;?_@ﬂ"‘f Limiting torque
L e e ki ;—%_@ﬁ Zero speed
212 ol )
2132 kadd :%_@E Positioning completed
c —1 <la d
o N .
% g S| Upper limit setting | ON1 N g.@ﬂ Failure
.
Torque limit command (+) :?'5 =[]
2 5|8 f—— » Open collector output
+ 10 V/imax. current lon %7 FPA, FPB, 2000P/R (when an HA-SC motor
=l or—* is used)
. 5 Sle L[] 3000P/R (when an HA-SA motor
. Sl 1 Kt is used)
Terque limit command (-) - f_: 3 S ? (Can be set in the range of X1/1 to 1/256)
- 10 V/max. current =1 HEH IP/R
Upper limit setting »E” ik
5 ) t
Monitor Max. £ 1 mA meter's gl
pointer oscillating in both di- D
2l
rections 22 F
10 KQ ;
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3.5 Connection with Mitsubishi MELSERVO-J

Set the A1SD71 to A-type output.

Regenerative option
r{:}7

MC FR-BAL

MELSEC-A

HA-FE/SC
Servo motor

NFB

N O
Power supply—0 ! 00
200 VAC, 50 Hze——& | -0

200/220/230 VAC,—O/I\

60 Hz e
'
CN1

Servo ON n [Ble]

Reset E?

Forward stroke end E—’_g—
Reverse stroke end g-;: S_-!

External torque limit =4l

812

Cable attached to the motor
HA-SE Servo motor

Externally short
b circuited between -
MELSEC-AE VDD and OPC. Ei e Thermal protector
= gis Serv?wampliﬁer = =
..... T - |
§lsle ol ;
glsls 24 "
_____________ ™
Positioning| ! RES ‘7 I E: !
module |} ielal s e 82
A1SD71 () [ ™ o
A-type §_§_3:: i 8-
Forward gpl ! ) & | o 130 m or less
pulse ; = v i F’E
Reverse || %|¥|8f f L -
pulse § ok l L :":
S 7 (9~
(] P
HEHor =83 V;—g- Max. 80mA VDD-VIN is externally
HEH ‘ R PY Py —= short circuited.
g szl J i fgle] :L:._@ﬁ Zero speed
el i [ &
= <[z P o TZ[‘E ——ﬂ-‘ Positioning complete
A S l [ el Q)& ;
s glglt ) I oy o = Failure
bl e R hdaal Y b=}
|33 2 m orless gle mE]
8 > x| T L
2lc z{g— } Open collector output
Pz . sl ) FPA FPB, 100P/R
=[O (Can be set in the range of 1/1 to
2 m or less g 1/32)
Upper limit setting ;g
£} 3|

Torque limit command
+ 10 V/max. current

Monitor Max. + 1 mA meter's
pointer oscillating in either di
rection.

[teTuoT e [ria]rmsd

APP - 15

Note 1: ". T
(3 ! ' 1]
=TT
indicates shielded twisted-
pair cable.
2: Use a shielded terminal SD

(18) when necessary.
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3.6 Connection with Oriental’s stepping motar

X-axis pin numbers

MELSEC-A

Set the A1SD71 with a motor to A-type output.

A1SD71 (A-type)xy'ax's/p'" numbers
)

Power (-)

PULSE F

PULSE R

Power (+)

DOG

STOP

READY

PGO

UPD5913-A driver
(applicable for five-phase stepping
motor unit UPD series)

O

O|O[0O]O|O[0|O[0|0|0|O|0|0|0|0

7
158 (18B)
16B (19B)
>( >(Forward
pulse
15A (18A) oO—
Reverse
- pulse
16A (19A) 1
5A ( 7A) +
9A (10A)
17A (204) Prepared on the machine side il-rl‘oldtoff
| )
6B ( 88) ¢—1 F ov Excitation timing
output
Overheat output
6A( 8A) T
COM
5B ( 7B) — | Blue
, Red
9B (108) 1}
Motor White
Browr
Black
AC100V
;1A (3A) Phase A
Manual
2A (4A pulse
> : Phase B generator
|18, 2B (3B, 4B) | GND

Note 1: Use shielded twisted-pair cable for wiring to the
A18D71.
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3.7 Connection with Oriental’s AC servo motor

Set the A1SD71 with a motor to A-type output.

A1SD71

X-axis pin numbers
Y-axis pin numbers
(A-type) \ P

|

5A( 7A)

AC servo driver

[CN-2]

11

(+) Power 17B (208)

15A (18A)

) Forward pulse input
12

PULSE F
158 (18B)

16A (19A)

9
0 ) Reverse pulse input

PULSE R
198 (198B)

12A (14A)

21
) Counter clear input

CLEAR

12B (14B)

22
383

) Servo ON input
34

READY 5B ( 7B)

9A (10A)

31
) Ready output
32

1

PGO

23 Zero-phase
24 signal output

9B (10B)
STOP
DOG 6B ( 8B)

1A 2A 1B,28B
(3A) (4A) (3B, 4B)

Phase A
Phase B
GND

Manual pulse
generator

2

[CN-3)

MELSEC-A

AC servo motor

I

Dedicated cable

(Aceessory) Motor
[CN-1]
| Dedicated cable)
Encoder
{Accessory)
[CN-4]
100VAC
L

ON at positioning stop
ON at near-point detection

(Use multi-core twisted-pair cable for wiring.)

APP-17

Applicable AC servo unit number

Output [W] Unit number
50 EX2050-ALZ
80 EX1080-ADZ
100 EX4100-ALZ
200 EX4200-ALZ
750 EX7750-SL.Z
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3.8 Connection with Toei Electric’s VELCONI-C
The connecting method to Toei Electric’s VELCONI-C resolver-type position-

ing module LPR-ZA is shown below.
Set the A1SD71 to A-type output.

+5V
ov

X-axis pin numbers
A1SD71 (A-type) Y-axis pin numbers VLPR- TIA

lsA( 7A) Vs
sTop 6A( 8A)
SEENEE PN D 1L
| ON at positioning stop)
Do j i I/les( 8B) /
a O O -

{ON at near-point detection)

READY i E 58 ( 7B) ya
e

9A (10A) r CN12-5 L

PGO i *_: \I 9B (10B) / CN12-6L o

7 Y
ZP
Zero point
Power (+) §17 0 i
oht-1 ) FP
15A (18A) r 4 O command
PULSE F —K 15B (18B) / CN11-2 pulse)
4
CN11-3 | RP
/ I:_'D? (Reverse
16A (19A) r 4 O command
PULSER . liespeny / CN11-4 pulse)
4
CN11-5
f——C RESET B
12A (14A) r / (Reset
= & pulse)
CLEAR _K 12B (14B) / CN11-6
s
Twisted-pair wire CN12-1 I(gzsitioning
(max. 2 m) CN12-2 complete)
CNi2-4 (Counter full)
Phase A
Manual!
Phase B pulse
t
generator Note 1: Use shielded twisted-
GND pair cable for wiring
to the A1SD71.
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s MEL SEC-A

3.9 Connection with Nikki Denso’s DIGITAL S-PACK

The connecting method to Nikki Denso's DIGITAL S-PACK NDS-300 is shown
below.
Set the A1SD71 to A-type output.

A1SD71 (A-type)

X-axis pin numbers

5A( 7A)

Y-axis pin numbers

< +
TP 4 ¥ Loacon - Jr
(ON at positioning stop) o ( 24VDC )
IR Juy o 5
(ON at near-point detection)
READY j % 58 ( 78)
I 9A (10A) —-—1,
— ero point
PGO i ¥ I;B (10B) ! detector
17A (20A) at 24 V
Power 178 (208B) at 12 V I
(Connector CN1A pin number)
- NDS-300A
PULSE F | 15A (18A) 1
‘K 1153(133) X X 18 FC
Ny
PULSER | 16A (19A) 2A)
4 t[163(195ijT X e RC
N
12A (14A) 7A]
CLEAR iK I123 (14BLX )( 78 clL
N
11A (13A) I
START K Twisted-pair wire
i 118 (138) (max. 1 m in Nikki

Denso catalog)

Phase A
Manual
pulse
Phase B generator
GND

APP - 19

Note 1: Use shielded
twisted-pair ca-
ble for wiring to
the A1SD71.
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MELSEC-A

3.10 Connection with Yasukawa Electric’s RACK-10A and 168

A1SD71 (B-type)

The connecting method to PACK-10A and 10B is shown below. Set the

A1SD71 to B-type output.

Set the PULSE and SIGN to 5V inside POSITION PACK.

X-axis pin numbers
Y-axis pin numbers

STOP

DOG

READY

PGO

PULSE

SIGN

CLEAR

START

5A ( 7A)
6A ( 8A)

O ON at positioning stop
6B ( 8B)| —— . .
ON at near-point detection
© po POSITION PACK
Connector 1CN -10A. 10B
i pin numbers -
5B ( 7B)
9A (10A) x PS-ALA
)
i 9B (10B)
X ZERO-
Power (+) —C> PULSE
17B (20B)
The power supply
to the servo amplifier
is stopped at this point.
T o
v ,
| 15A (18A) A8
Lise o) | | X el |
I16A (19A) ,
{ I1GB (19B) x B7
124 (148) | | - sl | [0
X s [ DC uil
{ 1A (134) Tw!sted‘ al
-pair
wire —> +12V
11B (138B) {max.3min
Yasukawa
E‘g)c"‘c cata- (TreBr)minal block |77
1
Y,
~
/\ N A A
12V ov
1A ( 3A) Phase A Mo —12v 1%,y
anua
2A( 4A) Phase B pulse Control power source
generator
1B, 2B (3B, 4B GND Note 1: Use shielded twisted-pair cable for
. wiring to the A1SD71.
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APPENDIX 4 OUTSIDE DIMENSIONS
(1) A1SD71-87

N

2

.i

O0oOoon S

130(5.12)

"009000000000
i 0000000000000

BERRRRRERER e Npaissil] >

L MABRRRRERERRRN R ek .

E N

71.6(2.82) 22

0.8
93.6(3.69) 0 ssoery |

Unit : mm (inch)

APP=21
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(2) Manual pulse generator

3xM4-15

Stud
3 equally-spaced
positions on
periphery

260 t 0.5

65t 1

3xM4-15

Stud
3equally-spaced
positions on

30 + 1 [ periphery

260+ 0.5

@60 + 0.5

(c)OSM-01-2(C)

260+t 0.5

260 + 0.5

46 + 1

3-M4 X 15 (PCD)
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e - M EL SEC-A

APPENDIX 5 POSITIONING DATA NUMBER
AND BUFFER MEMORY ADRESS CONVERSION TABLE

Positioning Data Number and Buffer Memory Address Conversion Table

Data | positioning Positionin (xncﬂ‘) Posit Add Positioning Positioni "o‘.‘.l‘.'." Positioning  ‘Address
NO. |information  Speed ©  Time T Upper | information  Speed & Time Lower Upper
1 3872 4272 4672 5072 5073 5872 6272 6672 7072 7073
2 3873 4273 4673 5074 5075 5873 6273 6673 7074 7075
3 3874 4274 4674 5076 5077 5874 6274 6674 7076 7077
4 3875 4275 4675 5078 5079 5875 6275 6675 7078 7079
5 3876 4276 4676 5080 5081 5876 6276 6676 7080 7081
6 3877 4277 4677 5082 5083 5877 6277 6677 7082 7083
7 3878 4278 4678 5084 5085 5878 6278 6678 7084 7085
8 3879 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
13 3884 4284 4684 5096 5097 5884 6284 6684 7096 7097
14 3885 4285 4685 5098 5099 5885 6285 6685 7098 7099
15 3886 4286 4686 5100 5101 5886 6286 6686 7100 7101
16 3887 4287 4687 5102 5103 5887 6287 6687 7102 7103
17 3888 4288 4688 5104 5105 5888 6288 6688 7104 7105
18 3889 4289 4689 5106 5107 5889 6289 6689 7106 7107
19 3890 4290 4690 5108 5109 5890 6290 6690 7108 7108
20 3891 4291 4691 5110 5111 5891 6291 6691 7110 7111
21 3892 4292 4692 5112 5113 5892 6292 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 71258
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
31 3902 4302 4702 5132 5133 5902 6302 6702 7132 7133
32 3903 4303 4703 5134 5135 5903 6303 6703 7134 7136
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 5907 6307 6707 7142 7143
37 3908 4308 4708 5144 5145 5908 6308 6708 7144 7145
38 3909 4309 4709 5146 5147 5909 6309 6708 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 5163 5912 6312 6712 7152 7183
42 3913 4313 4713 5154 5155 5913 6313 6713 7154 7155
43 3014 4314 4714 5156 5157 5914 6314 6714 7156 7157
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 71686 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 Addrees Conversion Tabte

X Axis Y Axis ‘

P sy ot O Pemme Ao e reptimn o et g
51 3922 4322 4722 5172 5173 5922 6322 - 6722 7172 7178
52 3928 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 717¢
§5 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 7188
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
€4 3935 4335 4735 . 5198 5199 5935 6335 6735 7198 7199
65 3936 4336 4736 5200 5201 5938 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 5208 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
7 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 5228 5947 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 5952 6352 6752 7232 7233
82 39853 4353 4753 5234 5235 59583 6353 6753 7234 7235
83 3954 4354 4754 5236 5237 5954 6354 6754 7236 7237
84 3955 4355 4755 5238 5239 59565 6355 6755 7238 - 7239
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
8¢ 3960 4360 4760 5248 5249 5960 6360 6760 7248 7249
90 3961 4361 4761 5250 5251 5961 6361 6761 7250 ‘7251
91 3962 4362 4762 5252 5253 5962 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 4768 5258 5259 5965 6365 6765 7258 7289
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 59068 6368 6768 7264 7265
98 3969 4369 4769 5266 5267 5969 6369 6769 7266 7267
99 3970 4370 4770 5268 5269 59870 6370 6770 7268 7269
100 3971 4371 4771 5270 5271 5971 6371 6771 7270 7271
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Positioning Data Number and Buffer Memory Address Conversion Table

Y Axis
Qs | posoning Pogioning Quek Postioning  Addewse |postoning Pegiioning | Dwsi Posiicning  Addres
101 3972 4372 4772 5272 5273 5972 6372 - 8772 7272 7273
102 3973 4373 4773 5274 5275 5973 6373 6773 7274 7275
103 3974 4374 4774 5276 65277 5974 6374 6774 7276 7277
104 3975 4375 4775 5278 5279 5975 6375 6775 7278 7279
108 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 52885 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 7296 7297
114 3985 4385 4785 5298 5299 5985 6385 6785 7298 7299
118 3086 4386 4786 5300 5301 5986 6386 6786 7300 7301
116 3087 4387 4787 5302 5303 5987 6387 6787 7302 73083
117 3988 4388 4788 5304 5305 5988 6388 6788 7304 7305
118 3989 4389 4789 5308 5307 5989 6389 6789 7306 7307
119 3990 4390 4790 5308 5309 5990 6380 6790 7308 7309
120 3991 4391 4791 5310 5311 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 4395 4795 5318 5319 5995 6395 6795 7318 7319
1285 3996 4396 4796 5320 5321 5996 6396 6796 7320 7321
126 3997 4397 4797 5322 5323 5997 6397 6797 7322 7323
127 39098 4398 4798 5324 5325 5998 6398 6798 7324 7325
128 3999 4399 4799 5326 5327 5999 €399 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 73358
133 4004 4404 4804 5336 5387 6004 6404 6804 7336 7337
134 4005 4405 4805 5338 5338 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 53486 5347 6009 6409 6809 7346 7347
139 4010 4410 4810 5348 5349 6010 6410 6810 7348 7349
140 4011 4411 4811 5350 5351 6011 6411 6811 7350 7351
141 4012 4412 4812 5352 5353 6012 6412 6812 7352 7383
142 4013 4413 4813 5354 5355 6013 6413 6813 7354 7385
143 4014 4414 4814 53586 5357 6014 6414 6814 7356 7387
144 4015 4415 4815 5358 5359 6015 6415 6815 7358 7359
145 4016 4416 4816 5360 £361 6016 6416 6816 7360 7361
146 4017 4417 4817 5362 5363 6017 6417 6817 7362 7363
147 4018 4418 4818 5364 5365 6018 6418 6818 7364 7365
148 4019 4419 48189 5366 5367 6018 6419 6819 7366 7367
149 4020 4420 4820 5368 5369 6020 6420 6820 7368 7369
1580 4021 4421 4821 5370 5371 6021 6421 6821 7370 7371
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Positioning Data Number and Buffer. Memory Address Conversion Tabie

(X Axis) (Y Axis)

ala Positioning Positioning Dwell - Positioning : Addrese |} Poaitioning Positioning Dwell Positioning  Addrees
O.. | Information Speed Tirne Lower Upper Information Speed Tirke Lower Upper
151 4022 4422 4822 8372 5373 6022 6422 6822 7372 7373
152 4023 4423 4823 5374 5375 6023 6423 6823 . 7374 7375
183 4024 4424 4824 5376 5377 6024 6424 6824 7376 7377
154 4025 4425 4825 - 5378 5379. 6025 6425 6825 7378 7379
155 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 6036 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
182 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 €865 7458 7459
195 4066 4466 4866 5460 5461 6066 6466 €866 7460 7461
196 4067 4467 4867 5462 54683 6067 6467 6867 7462 7463
197 4068 4468 4868 5464 5465 6068 6468 6868 7464 7465
168 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

APP - 26



APPENDICES
s (MEL SEC-A

Positioning Data Number and Buffer Memory Address Convarsion Table

Data | pogitioning Positi (xo::c'u.) Positio Add Positioning Positioni (Yncu’dl‘) Pos Address
No. | fniormaien ' anr? T Lower™?  “Opper. |intormamiey Pognion™® e S Agaree
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 3482 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 5511 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 5519 6095 6495 6895 7518 7519
225 | 4096 4496 4896 5520 5521 6096 6496 6896 7520 7521
226 | 4097 4497 4897 5522 5523 6097 8497 6897 7522 7523
227 | 4098 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 5532 5533 6102 6502 6902 7532 7533
232 | 4103 4503 4903 5534 5535 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 3507 4907 5542 5543 6107 6507 §907 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 5552 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 5663 6117 6517 6917 7562 7563
247 | 4118 4518 4918 5564 5565 6118 6518 6918 7564 7565
248 | 4119 4519 4919 5566 5567 6119 6519 6919 7566 7567
249 | 4120 4520 4920 5568 5569 6120 8520 6920 7568 7569
250 | 4121 4521 4921 5570 5571 6121 6521 6921 7570 7571
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. i Y
it oot Ptoos Gt rooies e |ptg rptmpe O rotizies g
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 58577 6124 6524 6924 7576 7877
254 4128 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
257 4128 4528 4928 6584 5585 6128 6528 €928 7584 7585
258 4129 4529 4929 5586 5587 6129 6520 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 55986 6138 6533 69833 7594 7595
263 4134 4534 4934 5596 5597 6134 6534 6934 7596 7597
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 €937 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 49843 5614 5615 6143 6543 6943 7614 7615
2783 4144 4544 4944 5616 5617 6144 6544 6944 7616 7617
274 4145 4545 4945 5618 5619 6145 6545 6945 7618 76189
278 4146 4546 4946 5620 5621 6146 6546 6946 7620 7621
276 4147 4547 4047 5622 5623 6147 6547 6947 7622 7623
277 4148 4548 4948 5624 5625 6148 6548 6948 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 4558 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
290 4161 4561 4961 5650 5651 6161 6561 6961 7650 7651
291 4162 4562 4962 5652 5653 6162 6562 6962 7652 7653
292 4163 4563 4963 5654 5655 6163 6563 6963 7654 7658
293 4164 4564 4964 5656 6657 6164 6564 6964 7656 7657
294 4165 4565 4965 5658 5659 6165 6565 6965 7658 7659
205 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
298 4169 4569 4969 5666 5667 6169 6569 6969 7666 7667
299 4170 4570 4870 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

DN"' Positioning Positioning "‘o‘.‘.’.‘.'." Positioning  Address | Positioning Positioning (Yoﬁin‘) Positioning  Address
0. |information  Speed Time Lower Upper |informesion  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 | 4178 4576 4976 5680 5681 6176 6576 6976 7680 7681
306 | 4177 4577 4977 5682 5663 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 4682 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 5700 5701 6186 6586 6986 7700 7701
316 | 4187 4587 4987 5702 5703 6187 6587 6987 7702 7703
317 | 4188 4588 4988 5704 5705 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 . 7708
320 | 4191 4591 4991 5710 5711 6191 6591 6991 7710 7711
321 | 4192 4592 4902 5712 5713 6192 6592 6992 7712 7713
322 | 4193 4593 4993 5714 5715 6193 6593 6993 7714 7715
323 | 4194 4594 4994 5716 5717 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 5722 5723 6197 6597 6997 7722 7723
327 | 4198 4508 4998 5724 5725 6198 6598 6998 7724 7725
328 | 4199 4599 4999 5726 5727 6199 6599 6999 7726 7727
329 | 4200 4600 5000 5728 5729 6200 6600 7000 7728 7729
330 | 4201 4601 5001 5730 5731 6201 6601 7001 7730 7731
331 | 4202 4602 5002 5732 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 5740 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 7762 7753
342 | 4213 4613 5013 5754 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 5763 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
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e e otos O rptomne Ao |tmen gtie O et g
351 4222 4622 5022 5772 5773 6222 6622 7022 7772 7773
352 4223 4623 5023 5774 5775 6223 6623 7023 7774 7775
353 4224 4624 5024 5776 5777 6224 6624 7024 7776 7777
354 4225 4625 5025 5778 5779 6225 6625 7025 7778 7779
358 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 7785
358 4229 4629 5029 5786 5787 6229 6629 7029 7786 7787
359 4230 4630 5030 5788 §789 6230 6630 7030 7788 7789
360 4231 4631 5031 5790 §791 6231 6631 7031 7790 7791
361 4232 4632 5032 5792 5793 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
3656 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 7808
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 5048 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 5053 5834 5835 6253 6653 7053 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 7848
380 4261 4661 5061 5850 5851 6261 6661 7061 7850 7851
381 4262 4662 - 5062 5852 5853 6262 6662 7062 7852 7883
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
385 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 §070 5868 5869 6270 6670 7070 7868 7869
400 4271 4671 8071 5870 5871 6271 6671 7071 7870 7871
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IMPORTANT

(1) Design the configuration of a system to provide an external protective or safety infer
locking circuit for the PCs.

(2) The components on the printed circuit boards will be damaged by static electricity,
so avoid handling them directly. If it is necessary to handle them take the following
precautions.

(a) Ground human body and work bench.

(b) Do not touch the conductive areas of the printed circuit board and its electrical
parts with and non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipmént, you must satisfy
yourself as to its suitability for your specific application.
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