3. /O INTERFACE

[Design Instructions]

1. GENERAL DESCRIPTION

/\ CAUTION ‘
« Do not bundle or adjacently lay the control wire or communication cable with the main circuit or 1 . GENERAL DESCRIPTION 3. llO lNTER FACE

power wie. This manual describes the specifications, nomenclature
Separate these by 100mm or more. ) .
| Failure to observe this could lead to malfunctioning caused by noise. a'nd 1/0 interface of the AD71 and AD71S1 type posi- 3.1 AD711/O Intertace
tioning module (hereafter called the AD71(S1)). Con-
firm that all of the following components are included in

PROGRAMMABLE CONTROLLER [Mounting Instructions] the package. 110 | intemal Clrouit Pe Signat Description

Component Quantit Xoxis | Yoxis
/\ CAUTION P y
- AD71(S1) positioning module 1 — 54 A Common 5 0 24 VDC {extsrnal supply)
= Use the PLC within the general specifications environment given in this manual. (1) OWind th ol
N . - . . External wiring connector 1 indicates the servo drive unitis serviceable
Using the PLC outside the general specification range environment could lead to electric (Type) g and the feed pulse is acceptable.

shocks, fires, malfunctioning, product damage or deterioration. 1

« Always securely insert the module latches at the bottom of the module into the fixing holes on Connector (2) The AD71 checks the drive unit ready signal prior
the base unit Connector cover Drive unit to start. if not ready, the AD71 outputs a zero

3 - rstum request.
User’s Manual Improper mounting of the module could lead to malfunctioning, faults or dropping. roady =

S | t the dri it t d peri i READY (3) Arrange for drive unit errors, e.g. control power

. C:::z(};;onnec e drive unit connector and peripheral device connector to the module 1.1 Detalled Manual EAD eror. 1 set i sgnal HIGH.
Improper connection could lead to a connection fault, and to incorrect inputs and outputs. * 0071, (sh;/82/3|7)|’BA616852(731 -82(87) Positioning Module % b {4) Switching the signal to HIGH during positioning

« When not connecting the drive unit, always install a cover on the connector section. ser's Manual (I1B- ) stops the cperation. Resetting the signal will not

rests ion.
Failure to observe this could lead to malfunctioning. art the operation,

POSiﬁO n i n g mOd u Ie 1.2 Related Manual (M :ﬁxto stop positioning. Signa! duration 20 msec or

- . « Teaching Unit for positioning module type AD71TU Stop signal o o
type AD71 (S1 ) [Wiring Instructions] (Packed with AD71TU) Operation Manual (1B-66067) " & §70P @ ﬁ?&f:fﬁ.?.ﬁ?};%%???ﬁugﬁ;“ ?‘;Inand
(Hardwa re) <> DANGER * SWOGP-AD71P (for Positioning Module) Operating swicing fom HIGH o LOW. posiioning s rc
Always confirm the terminal I t beft nnecting the wires to th dul Manual ('8‘66099) (PaCKGd with SWOGP-AD71P) ‘ .
¢ Alway; " minal layout betore connect wires o the module. [ : {1) Used to detect near-point during zero return.
» Make sure that foreign matter such as cutting chips and wire scraps does not enter the module. * SWOIX-AD71PE (fOI’ Posﬂlonmg mOdUIe) Operatmg Near-point Switchyd'tq LOW by using the naer-point actuator.
Failure to observe this could lead to fires, faults or malfunctioning. Manual (IB-66508) (Packed with SWOIX-AD71PE) signal The grid point is resclver phase angle 0.
s o e [T | @ e
. " id point after d ing the -point dog.
INTRODUCTION [Startup/Maintenance Instructions] The AD7181 type poisitioning module is for use ex- L
Thank you for choosing the Mitsubishi MELSEC-A Series of General Pur- clusively with the Mitsubishi DC Servo Unit HIGH lovel: voltage 4 5V of et 3mA or high
pose Programmable C%ntrollers. Please read this manual carefully so @ DANGER MELDAS-S1. The functions, operation and specifi- Input LOW I::ol: mﬁ,".’movﬁﬂ.ﬁ;i’&ﬁﬂ‘gﬁm‘" or higher

that the equipment is used to its optimum. A copy of this manual should

be forwarded to the end User o Never disassemble or modify the module. cations of the module are the same as those of the Pulse width:
: Failure to observe this could lead to trouble, malfunctioning, injuries or fires. AD71 type positioning module, except for the /O 2 msec or longer
« Be sure to shut off all phases of the external power supply used in the system before installing or slgnal system and pIn numbers. 1A :_’A
removing the module. rhc:si:g A — _.l‘_ |__[_
Failure to turn all phases OFF could lead to module trouble or malfunctioning. @ 1 msec or 1 msac o
EILIESUBISHI « Connect the battery correctly. Do not charge, disassemble, heat, throw into fire, short, or solder it. PULSERA I‘(’;::y’ mﬁ':":;”‘)
TRIC Incorrectly handling the battery may cause injury or fire due to heat buildup, burst, ignition, etc. 2. PER Fo R MA Nc E S P ECI FI CAT I o NS ohase diference:

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

1B (NA) 66560-D

make sure that operation can be stopped immediately if a hazardous state occurs. 18 38 ph”,A_l I__J I_. :x:s::‘(ﬁ:;:gnl
« Be sure to shut off all phases of the external power supply used in the system before cleaning or 2. PERFORMANCE SPEC'FICATIONS Phase velue) inuaa:os
tighlening the screws. . 258 5 me longer ::::t: :hh:::B.
Failure to turn all phases OFF could lead to electric shocks. Item Performance and Specifications Input pulse rise/fall tme: 500 psec of less
A 4A Timing:  The positioning address set by themanual
Number of I/O points 32 points pulee generator varies as shown bsiow:
[Startup/Malntenance Instructlons] Number of control axes 2 (simultaneous or independent) Inching 8 {When addres increases)  {When address decreases)
" " - " " phase Phase A Phass A
e SAFETY INSTRUCTIONS /A CAUTION Interpolation Linear interpolation (for simultaneous 2 axes) —
{Always read these instructions before using this equipment.) « Do not drop or impact the battery fitted to the module. Capacity | 400 points per axis ) 8 4B Phase B Phase B
To do so may damage the battery, causing the battery liquid to leak inside the battery. Dispose Positioning data Setting R . e .
Before using this product, please read this manual and the relevant manuals introduced in this manual of the dropped or impacted battery without using it. method Input from peripheral device or sequence program :::Ir:z:mg :3322:["
carefully and pay full attention to safety to handle the product correctly. » Always make sure to touch the grounded metal to discharge the electricity charged in the body, . : o + +2 il 2
Thei ) RPN I ) " ) 15 minutes without battery (25 °C) -
e instructions given in this manual are concerned with this product. For the safety instructions of the etc., before touching the module. Lithium battery guarantees power failure backup for a {1) Used as the zero signal at zero return. The
programmable logic controller system, please read the CPU module user's manual. Failure to do so may cause a failure or malfunctions of the module. RAM memory backup total of 300 days. Battery guaranteed for five years. 8A 10A Zpro-rhass zero-phase grid signal of the pulse encoder is
In this manual, the safety instructions are ranked as "DANGER" and "CAUTION". Lithium content of a lithium battery: 0.48g ~WAs3 % signe: normally used. LOW at zero.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N PGO (2) Used when the zero return method uses stopper stop
- o ; Method Absolute and/or incremental method % 108 i i
:/ <> DANGER Indicates that incorrect handling may cause hazardous conditions, \" [Precautlons for use] and zerorefun compiete is extamally input.
H resulting in death or severe injury. | 1 to 16,252,928 (PULSE) 1A 13A (1) LOW while positionin
! ! + » po! g.
| | A CAUTION Max. 162 (m) Start {2) ON (LOW) during feed pulse output and dwell. Used
Indicates that incorrect handling may cause hazardous conditions, it: uring feed pulse output and dwell. Use
:\ A CAUTION resulting in medium or slight peg'songl injury or physical damage. /“ » Note that when the reference axis speed is designated for interpolation operation, the speed of Positioning units | Max 1é<:2%r8(r:‘r‘acnh‘i) unit: 0.1 10 10 um/PLS) 18 138 START as a brake release signal for servos with mechanical
et 4 the partner axis (2nd axis) may be larger than the set speed (larger than the speed limit value). : (command unit: 1 x 10°° to 0.001 inch/PLS) g,:k" Feed pulse is output after this signal goes
Note that the /ACAUTION level may lead to a serious consequence according to the circumstances. « When no parameters have been set or any one parameter is erroneous (outside the setting Max. 16200 (degree). - P T afor zoro rewm R P
Always follow the instructions of both levels because they are important to personal safety. range), all parameter data are controlled as default values. {command unit: 1 x 10 to 0.001 degree/PLS) A 14A Error hl::nuvu :::::u:nbyv‘z ° ' erene!
10 to 200000 (PLS/sec) (command unit: 10 PLS/sec) countsr 20 msec (15t time) 20 msec (2nd time)
Please save this manual to make it accessible when required and always forward it to the end user. . . Posi Positioning 10 to 120000 (mm/min) (command unit: 10 mm/min) clear TEAR
) ) [Disposal Instructions] fioning speed 1 to 12000 (inch/min) (command unit: 1 inch/min) 12 | ¥ | TERm LI L
[Design Instructions] 1 to 12000 (degree/min) (command unit: 1 degree/min) Before faed pulse Atter fosd pulse
/N CAUTION e output output
. | Acceleration : s . .
<> DANGER + When disposing of the product, hande it as industrial wase. and deceleration | Automatic trapezoidal acceleration and deceleration v 5 to 24VDC (external supply)
X
« Provide a safety circuit outside the programmable logic controller so that the entire system will Acceleration 17A 204 power Zi::z ;g: ::: ;:CI;;VDC
operate safely even when an external power supply error or PLC fault occurs. A A and deceleration | 64 to 4999 (msec)
Failure to observe this could lead to accidents for incorrect outputs or malfunctioning. [Transportation Instructions] times Output [ POINT ]
(1) Configure an emergency stop circuit and interlock circuit such as a positioning upper ™ s (#5015 Supplied from either one.
limit/lower limit to prevent mechanical damage outside the PLC. A CAUTION s:::::::ation ?Ot?ossffgilﬁszoisf“&?\?t ?:r;gl_agg)unlt T KU 28 V power Improper wiring may fail the module.
(2) The machine zero point return operation is controlled by the zero peint return direction and « When a lithium-containing battery is to be transported, it must be handled in conformance to the
zero point return speed data. Deceleration starts when the near-point dog turns ON. Thus, transportation restrictions. Error . Mechanical system error compensation function x Forward and reverse feed pulses
if the zero point return direction is incorrectly set, deceleration will not start and the compensation 154 18A Atyps 8 type The operation direction follows the
machine will lcommue to travel. Configure an interlock circuit to prevent mechanical Zero return With zero ad@resg change function. 8 direction sign (SIGN).
damage outside the PLC. Zero return direction and speed can be seleceted. t | PULSE — e I
(3) Set the parameters to the positioning system specifications. } ) ) N A N A N li Forward Feed y SIGN r
Make sure that the zero point return parameter and positioning data are within the Conformation to the EMC and Low Voltage Directives Jog operation function Jog operation by jog start signal input. 0] feed pulse | pulse E
parameter setting values. Inching function Operation using manual pulse generator. 158 188 — 25 msec
For details on making Mitsubishi PLC conform to the EMC and low voltage - PUSEF | PULSE — —s
_— . L N M function M code output 3 +directon - direction
directives when installing it in your product, please refer to Chapter 3, "EMC | travel travel
. . . . ternal current
Directive and Low Voltage Instruction" of the using PLC CPU module User's LZ:;umpﬁon S5VDC, 1.5A 164 | 1A | Reverss | Direction | 2 | PUSEF ————
Manual (Hardware). External supply voltage fedplas | o H
The CE logo is printed on the rating plate on the main body of the PLC that current © |47510264V, Max. 50mA 8 [ 1ee | PUSER | SGN | § | PUSER v
conforms to the EMC and low voltage directives. Size . | 250(H)x 37.5(W) x 121(D) (9.84 x 1.48 x 4.76) [mm (inch)]
Weight 0.63kg Select the A or B type by parameter setting.

For other general specifications, refer to the User's
Manual for the relevant PC CPU.



4. NOMENCLATURE 5. HANDLING INSTRUCTION

7. LOADING AND INSTALLATION

3.2 AD71S1 l/O Interface

4. NOMENCLATURE 5. HANDLING INSTRUCTION 7. LOADING AND INSTALLATION
Pin Number
10 | intemal Girout Signat Description 5 ) This section explains the handling (installation prepara- (1) When there is a lot of noise between the AD71(S1)
Xaxs | Vaxs , tions) and nomenclature of the AD71(S1). and servo amplifier, provide wiring from the pulse
— s | ¢ 51024 VDC @ . i
ommon (external supply) (1) Since the body case is made of plastic, protect the str.lng output termllnalbfrom t.he :\071 (?1) using
(1) LOW indicates the sarvo drive unitis serviceable AD71(S1) from dropping and sudden impacts. shielded twisted-pair cable that is different from other
and the feed pulse is accaptable. ) shielded cables.
(2) The AD7151 checks the drive unit ready signal prior (2) Take care not to allow conductive debris, such as wire
D"vi-:ayunit :" :m‘ :S:;Lreadv-mmﬂﬂ outputs & zero scraps generated during siring or chips produced by
— (@) Arange fo drive unit ertrs, 0.9, ontrl pawer drilling, to drop into the module. If debris does getinto AD71(S1) Servo amplifier
ercor, to set this signal HIGH. the module, remove it. i d
. g X axis Y axis
5 L S R )
{4) Switching the signal to HIGH during positioning stops N
the operation. Resetting the signal will not restart the (8) Turn the PC PU p‘?wer supply OFF before Installing Pulse string  15A, (18A) {
operation. or removing the unit to or from the base. fgﬁ’fés F) 158, (188) § |
(1) LOW to stop positioning. Signal duration 20 msec or . '
) ) more. 5> (4) Turnthe PC CPU and drive module power supply OFF )
S0 STAL 1 29 AD7181 stope poitoniig by uing e sral 0d before connecting or disconnecting the drive unit con- "9 16, (19A) § X
@ oA STop awiches the start sgnal OFF (HIGH). When nector. (PULSER)  16B, (198) ¢/ A/ ey
itchi 1 , positioning is not . X
arag o on o LOW, postionitg 18 1 . , After confirming the correct insertion direction, insert L S or FG
(1) Usod 1o detoct noat-point duting 2o ret, Rear view Front view the connector directly from the front. Then, tighten the _
Zero-point ?;vilch_edd to L'OW by;sing the nur‘lpoiont actuator. two fixing screws.
i i B 3
signa! o gid pantis resciver phase anglo When the drive unit Is not connected, keep the con- ;
o8 2) Wh by using th hase signal, th No Name Explenation (2) 24 VDC wiring notes
68 68 poe @ ch:r;z:ier:toi;‘:l’:y iz;rfl:‘hge‘d:ql:;:%ei:nsclgr:ol !iv:x : nector area cover closed. Wh dri ith a built-i ly
10 po 4 ; - en a servo drive unit has a built-in power supp
d point after detecting th -point dog. LED Contents
Fon e LED indicator - (5) When the AD71(S1) is not BUSY, connect a periph- of 24 VDC, a wraparound circuit is made by the state
i P - - :
, N el vt 45 1 iar;cttont 9 o igher READY | Lights when o AD71(ST) ready signal goes eral device to the AD71(S1). of a power supply. A malfunction will occur If a sepa-
nput LOW et voage 1.0V o lse;crent A P s After confirming the correct insertion direction, insert rate power supply is supplied externally. Therflore, do
vise wieth 2mesoorlonger (FEADYOOIXZERO | AR L v O e e o n e the servo the connector directly from the front. Then tighten the 23;;’;9[;22{%“::‘"" power supply and external power
X .
1A % L _E)?Féus[\\r(g g HoLD X BUSY Lights when the X-axis BUSY signal goes ON. w: fixing scr :ws | device is not red. keep th
i l eripheral device is not connected, Kee e
g‘;:::g“ oy ® yeusy(J(J WDT] ERH vy pusy Lights when the Y-axis BUSY signal goes ON. en a perip | d P [Wraparound cireuit]
L S reec o meeehr - - connector area cover closed.
PUSERA longer  longer X ZERO Is.:gr}::l ;v;\::g\Ne X-axis zero return request
{Outy ratio: 50 %) . . E2 l I I
Phase difference: Y ZERO Lights when the Y-axis zero return request 6, MODU L E START- U P : _LExtsrnaI power
T s TN g s gent 2 L igewsly Tou
it
1B 38 Phase A ::ﬂ::)‘;g:‘s:’;‘ HOLD Lights when there is an AD71(St) hardware 7 power
Phase B—_—i——r_l——[_u‘— when phase A fault. 6. MODULE START-UP [ supply
P g leads phase B. BAT :I ERR Lights when the battery error signal or WDT
: i WwOoT error signat goes ON. .
I R iput s sl tin: SO0 sec oot o e , Shown below is the AD71(S1) start-up procedure. For
pulse gonertor vrie s shoun below R Ceeitoning daia aroas. | toting et and detalls, consult the AD71(S1/52/57) or AD7187-82(S7)
@ ’ (When address increases)  (When address decreases) 2 K itch Type Posnlonlng Module User's Manual.
Inching 8 @ eyswilches OFF:  Cancels memory protect for the setting data and E1> E2
phase Phase A Phase A positioning data areas.
5 & PULSERB LOCK: Prohibits a pulse chain output from the AD71(St). [ Start J Even if the pulse output of AD71(S1) is OFF, the power
Phase 8 Phese B — - - a supply flows in a servo unit pulse input line.
@) | RS-422 connector Used for connections with a peripheral device such as an
Positioning Positioni: ABGPP, A6PHP, ATPHP, ATHGP, A7LMS, and AD71TU. I
address e Bddem -2 Used for connections with a drive unit. I Connect the battery. I 8 o UTSI DE DIM ENSIONS
{1) Used as the zero signal at zero return. The The following figure shows the pin layout of the external wiri
8A 10A Zero-phase zero-phase grid signat of the pulse encoder is grrgu das an . y.y:/luake wire eonneclionzg l
-@sy > signal normally used. LOW at zero. according to the 11O interface, I Install the module J 8. OUTSIDE DIMENSIONS
% 108 PGO (2) Used when the zero return method uses stopper stop
and zero return complete is externally input. 1 4.2(0.17)
1 1A 13A Poser (+) 5 to 24 VDC {external supply) T | Connect wires. l ... Connect the wires according to the I/O interface. fe— I 2(0.08)
3 . —
4% (1) LOW while positioning. Soldering l ] A
Start . mw  xme
(2) ON(LOW) during feed pulse output and dwel. Used T
18 128 START as & brake releass signal for servos with machanical I Turn on the power supply. I "Bl o
brake. Feed pulse is output after this signal goses 4) | 40 pin connector RN o
ON. © =] wire v -
Given befare and after zera return. Resets deviations in < | =] -
Error the servo error counter. 5 The HOLD ERR YES @
% counter 20 msec (1st time) 26 msec (2nd time) v ED comes ON.
Output clear TER
128 148 CIEAR L—J L—I T
CLEAR Before feed pulse After feed pulse
output output .
i e Pin arrangement seen from the connection side Clear th°'°"t“'° buffer
- A Foed pulss | Pulss rein cammands lagging slightly behind direction Connection pins include At to A20 and B1 to B20. memory.*1
-z output sign SIGN. -
— b3 "~
158 178 PULSE P " pad
PULSE —] - For backup of positioning data The LED % ==
164 18A Feed pulse SON T 1 Always connect the battery leads before using the AD71(St1). OFF goes OFF after the » 0 )
z sign entire buffer memory il la
| J— + dirsction - direction is cleared. H =
168 188 SIGN travel travel H
i
.
[
n
+ side lead line (red) [u H
(5) | Battery N The module must be replaced. T
6BAT I |__ Please return the defective module 3
Set data.*2 3 to your nearest Mitsubishi repre- H
H sentative. 4
; N . d
. . +--Set parameters, home position return and positioning data.
- side lead line (blue) | Start positioning. I
I X

*1: Clear the entire buffer memory from a peripheral
device or by using a sequence program. 42 (°-'72J'L 106 (4.17)
*2: Even if using only the X-axis or only the Y-axis, write
parameters and zero return data for the axis that is
not used as well as the one that is.
If an attempt is made 1o execute a zero return without Unit: mm (inch)
having written this data, an error will occur.

37.5(1.48)

X
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APPENDIX 1 TRANSPORTATION PRECAUTIONS

When transporting lithium batteries, make sure to treat them based on the
transport regulations.

APPENDIX 1.1 CONTROLLED MODELS

The batteries for AD71(S1) is classified as follows:

Product Product suppl Classification for
Name Model Statae P transportation
Abgﬁggs ABBAT | Lithium battery Non-dangerous goods

APPENDIX 1.2 TRANSPORT GUIDELINES

Comply with IATA Dangerous Goods Regulations, IMDG code and the local
transport regulations when transporting products after unpacking or
repacking, while Mitsubishi ships products with packages to comply with the
transport regulations.

Also, contact the transporters.

Warranty

Mitsubishi will not be held liable for damage caused by factors found not to be the cause of

Mitsubishi; machine damage or lost profits caused by faults in the Mitsubishi products;

damage, secondary damage, accident compensation caused by special factors unpredictable

by Mitsubishi; damages to products cther than Mitsubishi products; and to other duties.

For safe use

* This product has been manufactured as a general-purpose part for general industries, and
has not been designed or manufactured to be incorporated in a device or system used in
purposes related to human life.

* Before using the product for special purposes such as nuclear power, electric power,
aerospace, medicine or passenger movement vehicles, consult with Mitsubishi.

« This product has been manufactured under strict quality control. However, when installing
the product where major accidents or losses could occur if the product fails, install
appropriate backup or failsafe functions in the system.
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