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Thank you for choosing this Mitsubishi AC servo. This installation guide gives handling information
and precautions for using the servo amplifier and motor. Incorrect handling may cause an unexpected
fault. Before using the servo amplifier and servo motor, please read this installation guide carefully
to use the equipment to its optimum.

Please forward this installation guide to the end user.

Safety Instructions

Do not attempt to install, operate, maintaln or inspect the servo amplifier and servo motor until
you have read through this installation guide and appended documents carefully and can use
the equipmsent correctly. Do not use the serve amplifier and serve motor until you have a full
knowladge of the equipment, safety information and instructions.

In this Installation guide, the safety instruction levels are classified into "WARNING" and
“CAUTION".

Indicates that incorrect handling may cause hazardous conditions,
@WARNING resulling in death or severe injury.

indicates that incorrect handling may cause hazardous conditions,

MNCAUTION | resulting in medium or slight injury 1o personnel or may cause physical
damage.

Note that the GAUTION level may lead to a serious consequence according to conditions. Please
follow the instructions of both levels because they are important to personnel safety.

What must not be done and what must be done are indicated by the foliowing diagrammatic
symbols:

&) : Indicates what must not be done. For example, *No Fire" is indicated by & .
@ : Indicates what must be done. For example, grounding is indicated by L

After reading this Installation guide, always keep it accessible to the operator.

in this Installation guide, instructions at a lower level than the above, instructions for other
functions, and so on are classified into "NOTICE", "INFORMATION" and "MEMORANDUM".

Indicates that incorrect handling may cause the serve amplifier to be faulty and
NOTICE may nol lead to physical damage.

INFOR- Indicates that parameter seiting change, stc. will provide another function or

MATION there are other usages.

MEMO-
RANDUM

Indicates information needed for use of this equipment.
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INTRODUCTION

This installation guide describes how 1o han-
dle the MELSERVO-J2-A servo when using it
as an absolule position detection system.
For specifications and detailed design other
than those of tha absolute position dstection
system, refer to the MRB-J2-A Spaecifications
and Installalion Guide IB{NA}57286.
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TRANSMISSION SEQUENCE

HOME POSITION SETTING
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1. SPECIFICATIONS OF ABSOLUTE POSITION DETECTION
SYSTEM (ABS) '

1, SPECIFICATIONS OF ABSOLUTE POSITION DETECTION SYSTEM (ABS)

An absolute position detection system is configured by using a general pur-
pose programmable controller in conjunction with the MELSERVO-J2 series
AC servo. The absolule position detection system eliminates the need for
the home position return operalion usually required after the power goss off
- for example as a resull of an instantaneous power failure or emergency
stop - and this simplifies the processing for restarting operation.

1.1 Configuration of absolute position detection system and preparation

{1) Configuration

Gensral-purpcse pro-

grammable controller Servoe amplifier
AD7iO, '
atc,
j 4+~ Battary
[ CN1A
CN2
o I e ] ] -

(2) Preparation

Take the following items into consideration when configuring the abso-
lute position detection syslam.

Component T Description
Serve ampiifier Use the standand medels.
Servo motor
Baltery MRA-BAT or AGBAT
Encoder cable Use the standard modsl.

When fabricating the cable, refer 1o (2), Section 6-1-2 in the MA-J2-A
Specifications and Instaliation Guide,

Geaneral- An 110 module (3 input and 2 output points) is used for sending and
purpose recaiving the datected absoclute position data.

programmabie The pregrammable controller must have tha following functions:
contreiler 1) 32-bit data register function

2) Masking {AND and WAND instructions) capabiiily for data ragisters
3) 2-bit data shift capability for data registers
4y Funclion that allows changing of the current position data




1. SPECIFICATIONS OF ABSOLUTE POSITION DETECTION
SYSTEM (ABS)

1.2 Absolute position encoder specifications

(1) Specifications

tem Description
Type Electronic lype, ballery-backed
Battery Lithium battery {primary baltery, neminal +3.6V) x 1 pc.

Model: MR-BAT or AGBAT

Encoder resolution

HC-MF/HA-FF: 8192 pulsesiray
HC-SF/RF: 16384 pulses/ray,

Max. number of revoluticns .

+ 32767 revolulions from zero point

Max. speed at power failure

{Note 1} §G0r/min
Battery back-up time About 10,000 hours (batlery life when no powar is sup-
{Note 2) plied)

Accumuliative revolulion
counter data retention lime

2 hours when delivered

{Note 3} 1 hour when § years have passed alter delivery

Batlery storage period

Far & years from date of manufacture

Nate: 1. Indicates the maximum spesd at which the shaft is rotated by sxternal force
when power failure or the like occurs. )
2, Indicates lha length of {ime when dala cah be retained by the battery with the
power off.
3. Indicales tha fength of time when data can be retained by the super capacitor
buiit in the encoder, after power is switched ol with the battery voltage low or
the battery removed. Change the batlery within this period.

(2) Caulions on configuring the absolute position detection system

The abso]ute position detection system cannot be configured under the
foliowing conditions,

1} If operation is performed in the speed controf mode or torque control
mode,

2) If the control loop is switched (position conlrol ) speed control,
position controi ¢ torque control).

3) If the syslem uses a coordinate system with an infinite stroke length,
such as a rotary axis, ot system for positioning over infinita distances.

4) if alarm code oulpul is used.

Note: When performing test operation {jog, positioning) using lhe Sal-Up Soltware, sat
*0000 {absolute posilion detestion system invalid)® in parameter No. 1.

(3} Adaptable modules

Positioning module
» AD71, ADT1S2, SD7T187

110 module (transistor otitput type)

« A1SD71S2, A1SDT157 « AX40, 41
- ADYSO « AY40, 41
+ A1SD7501

« FX-1PG, E20 - FX2-32MT

Nate: ADJ2CPU tannot be used.



1. SPECIFICATIONS OF ABSOLUTE POSITION DETECTION
SYSTEM (ABS)

1.3 Qutline of absclute position data communications

(1) System block diagram

As illustrated in the block diagram below, the position detector consists
of an encodar which detects the position within one revolution and the
A, B, and Z phase signals {for position control during normal opera-
tion), and an accumulative revolution counter which detects the number
of revolutions.
The absclute position detection system detecls the absolute paosilion of
the machine and by means of a back-up baltety retains the absolule po-
sition data even if the power supply to the general purpose programma-
ble eontroller is switched off. Thanks 1o this feature, the zero point
(home position) only needs to be set once, during installation of the ma-
chine; the home position return operation is not necéssary each time
power is switched on. It is also easy to restarl operation after it has
been interrupted by a power failure or machine malfunction.

The absolute position data is retained by the super capacitor in the po-
sition detector for the period stated in the specification table
{accumulative revolution counter data retention time} if the cable is dis-
connected or broken,

Servo molor

General putposs programinable canlrolles Servo amplitiar
— urg | Puies train I
CPU Positwmng ma IJ e [command} [Home position dato :
|
aront position, JUn EEPROM memary, ! |Position
- data i |spoes
...................... ¢ |cantrol
Bnched Up In the ;
HC modula cana of powsr H
. l———l . faliure 15 1X i
Ghanging :j ‘I% Inaut o] ing the | |Detecling the E
ithleg !
tha gurseal] number of posillen wi i
pasliion L"‘"—'_I 19 ono 1 H
dute Outpul 1 Battery j HR-BAT ;
:

1P,/tev Accumulative
ravolulien counter

Supor capaciler

Within-ane-revolution ¢

cunler

High-spand sarfal communicalion

:A-B Z phasa signals

{Position detactor)
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2.  WIRING AND TERMINALS

.1 Wiring di -
2.1 Wi ing diagram .

vbb_|cwisa
. coM_[cH1a. 13
Forward rotation stroke end —o O————{ Lar_foHit18
{Mote 5) Raverse rotation stroke end }—Q-O——————— 1si_pue1)
Extemal torque fimit —O\O-T—— 1L_[onnz| (Nota 4)
030 RES IGH1B. (4]
5 CHIB-10]
EMQ {Nolo 2)
Elacltomagnellc Oulpul Emsiy slop
brake oulput pi + s.m_u:"_ &wa_joNin.14
RAZ ;-O\C— soN_|oniBs
(Note 1, 3) %‘O\C 'I.B,:lrlnl-
OO ansm | cuina
LN Ll L I )
Resel Input :z::“n oY |SHiA-4
il §
I—_O O} ISP N1
feady 1o send dala
_1 ...... TG JCHIAS
9—‘5 RAA4
170 module
Pasl- —zemrgnn DO e
toning | Proimily signst |- A
19)
modulo [Step skgnal H—-0 022k sa
Power wppiy (24V) l’ voU | oH1B3
Ready 7 R/D {CNIA-IT
Zaro palnt I{ PSR [CH1A-4
slgnal v) oF |cH1R-14
f CN1A
Glear | = 2
) s6  [oniaad
Gommand lf PP | CNIAY
pulsa in dit- "
jarontlal lin 7 Fa_foniaad
ditver syalam I NP |cNiA-2
[ e
A 1
Uppet limil selting
PISA [CH1B-14
Torque llmit cominand (+) [ T o
+10V/max, current | o Tenor
memmmmmessessmam= = Flaw

Note:1. Connect the diode in the cotrect direction. If it is connected re-
versely, the serve amplifier will be faulty and will not output signals,
/A CAUTION disabling the emergency stop and other protective circuits. :

2. The emergency stop swilch must be installed.

NOTICE Note:3. The sum of currents that flaw in the external relays should be 80mA

max. If it exceeds 80mA, supply interface power from external.
INFOR- Note:4. When using the torque limit signal (TL.), set JOO4 in parameter
MATION No. 46 to assign TL {o pin CN1B-7.

Note:5. When starting operation, always connect the exiernal emetgency

MEMO- stop signal (EMG) and forward/reverse rotation stroke end signal
RANDUM (LSN/LSP) with SG. (Narmally closed contacls)
6. The pins with the same signal name are connected in the servo am-
plitier.
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22 Terminals

(1) Connector pins
The following table describes the functions of the pins in the "absolute
position detection system” setting. For the functions when the ABS

transfer mode is off or for the functions of the other pins not listed be-

low, refer to Chapter 3

Guide.

of the MR-J2-A Specifications and Installation

Slgnal name

Symbol

Connsalor
pin Ho,

Functlon and appllcation

o
{Nate 1}

Control
moda

ABS transfer
mode

ABS reqL;est

ABS bit 0

ABSDhit 1

Send data ready

Clear
{zero point set)

ABSM

ABSR

ale}]

ZsP

TLC

CR

CNiB
8
CN1B
9

CN1B
4

CN1B
13

CN1B
]

CN1A
B

ABS transfer mode terminat. When this pin is con-
nected with SG, the seive amplitier goes into the
ABS transfer moda, in which ZSP, TLG and DO1
have the funclions describad_in this table.

DI-1

Te be sherted to request the ABS data in the ABS
transfor mede,

DI-1

Indicates the Jower bit ¢f the ABS data {2 bits)

which is sent from the serve to the pregrammable
controller in the ABS lransfer mode,

I{ thare is a signal, the circuit between PF and 8G is,
closed.

DG

Indicates lhe upper bit of the ABS data (2 bits)
which fs sent from the servo to the programmable.
controfler in the ABS transfer mode,

If there is a signal, the circuit betwean ZSP and 5G
is closed.

DO-1

Indicates that the data to be sent is being prapared
in the ABS transfer mode, At the complation for the
ready state, tha circuil batwean TLC and SG is
closed,

DC-

1t this is sharted with 5G, the position control
counter is cleared and the zero point data is stored
in the nonvolatile mamary (backed up by battery).

Di-1

P
{Position
control)

Note: For the 1/O interface, refsr to Chapter 3 of MR-J2-A SPECIFICATION AND INSTRUCTION MANUAL.

(2) Fitting the battery for retaining absolute position data

/N WARNING

Before starting maintenance and inspection, make sure that the charge famp
is off more than 10 minutes after power-off, then confirm the voltage with a

taster or the like. Otherwise, you may get an electric shock.

NOTICE

The internal circuits of the servo amplifier may be damaged by static electric-
ity. Always lake the following precautions:
1. Ground human bedy and work bench.
2. Do not touch the conductive areas, such as conneclor pins and slectrical
parts, directly by hand,

1} Oan the operation window,

2) Install the battery in the battery holder.
3) Insert the baltery connector into CON1 until it clicks.

Battery Baltery holder
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3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENCE
31 Absolute position data transmission sequence

Each time the SON signal is turned ON (when the power is switched ON for

example), the programmable controtler reads the position data {present po-

sition} of the servo amplifier. .

» Write the sequence program to execute the data transmission dia-
grammed below, referring to the program examples in Chapter 6.

Servo amplifier Programmable conleoltar
S~
| sowos g
A Every lime the SON ia tuinad ON, »
ABS transler mode ON 18 ABS transler mods wignalis = 5
e ———————— turnod ON 1o 56t the daia to be g
N fransmilted, ' -
a
Send data ready ON 7]
»
Y
ABS request ON [ 3
__________.__-——'—d—_’ e e -
* — I I E
{ iatoh dog tmer | 3
y Send dala ready OFF M et The dala lo 1oad ln ualis ol 2 bils; ©
N i tho soad deta is wiillen o the A
lowast bils, and tha rogisler le i 18 tmé
i . §: mos.
Flaading 2 bits l?llll?d llpj’ll unlil 32-bit data is 3
2
k-]
Shifi and addition %
ABS request OFF . o
]
4‘—'—_‘_—'__'__—__—7_ c
Send dala ready ON <
" ABS request ON e
“_____.__-———'——'__'_—. "----......E
. Send dala ready OFF oo tha data ds raad In unitz o1 2 ble;
_'ﬁ"‘—'—-—.__.__’ ______________ 1he raed dala is welllen 1o tha
Townsl blis, and tha raglster Is 3 thmes

ahilted right until 6-bit dala Is
caniigurod,

.Reading 2 bils
Shift and addition

ABS request QFF <

Repeated to conligura 6-bit data

Send data ready ON

/\

positlon
A sum check is exscuted for Lhe
racaived 32.bit data.’
Alter making wute thal thero aro
no orrars in the dala, ke currant
posilion is a8,

ABS transfer mede OFF <
e -

End precessing

IO alfocalion ehange |

|

TLC {send dataready) GFF

\

Note: Time-out monitoring is patformed by the programmable controllar.

7




3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENCE

3.2 Data transmission method

The sequence in which the base cireuit is turned ON {servo ON) when it is
in the QFF state due to the servo ON (SON}) signal going OFF, an emer-

gency stop, or alarm, is explained below,
To turn ON the base circuit, the ABS transfer mode signal (ABSM) must be
iurned ON. Unless the ABS transfer mode signal (ABSM) is turned ON, the
base circuit cannot be turned ON,

3:2.1 Absolute position data transmission sequence at power ON

{1y Timing chart - power ON

OoN
Powor
supply
) OTFF

I1f SONis lurnad ON before ABSM Is input

|

ON
Sarvo-on
(s0N) .

OFF ——

ON A
ABS transfer mode Duting fransfar of ABS Duting tranater ol ADS
{ABSM) : 5

OFF —

i For delnils, refer 1o (2). Hd

ON
ABS raquest
{ABSR)

OFF

oN
Send dala ready
(TLC) OFF

d / E /
Transmission ABS dala / ABS dala
(ABS data) i g
DO1...bit1
ZSP..bilD
80 {msec] 80 {msec)
-GN

Basa circuit

OFFF

ON
Ready Qporalion QOperatian
(RD} enablad ansbled

OFF



3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENCE

Explanation of the timing chart

1}

2)

8)
4)

5)

6)

The ready signal (RD} is turned ON when the ABS transfer mode
signal (ABSM) is turned OFF after transmission of the ABS data.

Even if the servo ON {SON) signal is turned ON before the ABS
transfer mode signal (ABSM) is turned ON, the base circuit is not
turned ON until the ABS transfer mede signal (ABSM) is turned
ON.

If a servo alarm has occurred, the ABS transfer mode signal
(ABSM) is not received.

The ABS transfer mode signal (ABSM) can be transmitted while a
servo warning, such as an over-regeneration warning, is effective.

If the ABS transfer mode sighal {ABSM} is turned OFF during the
ABS ftransfer mode, the ABS transfer mode is interrupted and the
time-out error (A.E5) occurs.

The funclions of oulput signals such as ZSP, TLC, and PF change
depending on the ON/OFF state of the ABS transfer mode signal
(ABSM),

Symbol

Pln No,

Output Signal

A8S transfer mode (ABSM): OFF ABS trangfer mode (ABSM): ON

ala}}
{Note)

CN1iB

-4 { Positioning complation ABS data bit 0

Z8P

CN1B-

19 | Zero speed ABS data bil i

TLC

CN1B

-8 | Limiting torqua Ready to send dala

INP
{Note)

CN1A-

18 | Positioning completion ABS data bit 0

Nete:

7

8)

CN1B-4 and CN1A-18 output the same signals. (To enter lhe positishing comple-
tion signal inte INPS of the AD75, connact CN1A-18.)

|f the ABS transfer mode signal {ABSM} is turned ON for a purpose
other than transmission of the ABS data, the output signals will
nevertheless be assigned the functions for ABS data transmission.
Therefore, do not turn the ABS transfer mode sighal (ABSM) ON
unless ABS data transmission is required.

ABS transfer mode signa! {ABSM) input is not accepted while the
ready sighal {(RD) is ON.
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{2) Timing chart - abselute position data transmission

ON
Servo ON°
[progrimmable ¢enirellor) *

Serva ON ON
(30N}

ABS transfer mode

oFF —

{ABSM)
ON
ABS requast
(ABSA) OFF
ON

Sond data ready  OFF
{TLC)

Transmission (ABS) data

 J

Note

{0y

e

During transfer of ABS 1

Emiml
Imimi

Lm\tur_ : Ghack sum
2 bils N\Upper 2 b‘rlyi

Note: lf the serve ON (SON) signal is not turned ON within 1 second after the ABS

transfar mode sighal (ABSM) Is Wrned ON, an SON time-out waming (A.EA) oc-
curs, This warning, howevar, does not interrupt data transmission, It is autemat-
jeally cleared when tha servo ON (SON) signal is tumed ORN.

(Explanation}

1)

2)

3)

4

-~

The programmable controller turns ON the ABS transfer mode signal
(ABSM) and servo ON (SON) signals at the leading edge of the internal
setve ON signal. (1)

On recelving the ABS transfer mode signal, the servo detecls and
calculates the absolute position and turns ON the ready to send (TLG)
signal as the response, which notifies the programmable contraller
that the servo is ready for transmission of the ABS dala. (2)

After acknowledging that the ready to send (TLC) signal has been
turned ON, the programmable controller turns ABS request (ABSR})
ON. (3)

In response to ABS request (ABSH), the servo outputs the lower 2 bits
of the ABS data and the ready to send {TLC) signal in the OFF slate.
@

10



3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENCE

5) After acknowledging that the ready 1o send (TLC) signal has been
turned OFF, which implies that 2 bits of the ABS data have been
transmitied, the programmabie controlier reads the lower 2 bits of the
ABS data and then turns OFF the ABS request (ABSR}. (5)

6} The servo lurns ON the ready to send {TLC) so that it can respond to
the next request. (6)

Steps 3) to 6) are repeated until 32-bit data and the G-bit check sum
have been transmitted.

7) After receiving of the check sum, the programmable conlroller turns
the ABS transfer mode sighal (ABSM) OFF. (8)

- 8} If the ABS transfer mode signal (ABSM) is turned OFF during data
transmission, the ABS transfer mode is interrupted.

3

—

Galculating the check sum

The check sum is the code which is used by the programimable control-
“ler to check for errors in the received ABS data. -The 6-bil check sum
is transmitted following the 32-bit ABS data.

At the programmable controller, calculate the sum of the received ABS
data using the fadder program and compare it with the check sum cods
-gent from the servo,

ClCalculating the chack sum

Every time the programmabie controller receives 2 bits of ABS data, it
adds the data to obtain the sum of the received data. The check sum
is 6-bit data.

Example: ABS data: -10 (FF_FFFFFGH)

10?
o1® < Appendix>
b
H
1P
11’;
"y Hexadecimal  FFFF FFF6
11
110 s

112 Binary 111119111 11110110

Decimal -10

116 When the bmary data of sach 2 blls of the
11b ABS data is added up, "10 1101®" is obtained.

101101P

Therefore, the check sum of "-10" (ABS data) is “aph,

11
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R — _

(4) Transmission error

(4-1)Time-out warning (A.E5)

In the ABS transfer mode, the time-out processing shown helow is axe-
cuted at the serve. 1f a time-out error occurs, an ABS time-out warning
(A.E5) is output.

1) ABS request OFF-time time-out check {applied to 32-bit ABS dala in
2-bit units + check sum)

If the ABS request signal is not turned ON by the programmable
controlier within 5 seconds after the send data ready signal is turned
ON, this is regarded as a {ransmission error and the ABS time-out
warning (A.E5} is output.

ABS transter mode ON
. OFF __j

3 s8¢
ABS request On
OFF T
Signal in not turnad ON
Sénd dala ready  ON |
QFF I
A.ES warning

2} ABS request ON-time time-out check (applied to 32-bit ABS data in
2-bit units + chack sum)

If the ABS request signal is not turned OFF by the programmable
controtler within 5 seconds after the send data ready signal is tumed
OFF, this is regarded as the transmission error and the ABS time-out
warning (A.ES5) is output.

ABS translar mode  ON
Org ._i

ON

ABS raquest i
orF |} e

N Signat is nol funed OFF
Send data ready . ON i_—
OFF

A.E5 warning

5 sac

12



3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENCE
L

ABS transler mode  ON iy
orr — ]

Signal it nal tutnod OFF =

ABS requast

Send dala ready

ALES warning

Sarve ON

ABS lransier mode

ABS request

Sand dala ready

ABS check
sum error

3) ABS transfer mode finish-time time-out check

If the ABS transfer mode signal is not turmed OFF within 5 seconds
after the [ast ready to send signal (19th signal for ABS data transmis-
sion) is turned ON, it is regarded as the transmission error and the

ABS time-out warning (A.E5) is output.

S sec

OoN

oN

OFF 1 -2 3 4 18

19

=

Note 1: The ABS time-out waming (A.E5) is cJeared when the ABSM transfer mode

signal (ABSM) changes from OFF to ON,

2: For the processing alter the output of the ABS lima-out warning (A.ES), refer

to Saction B.1.

4) When test operalion is performed with "absolute position detection

system” valid

An error will occur if operation is performed with "1000" {absolute
position detection system valid) sel in parameter No. 3. When perfor-
ming test operation, always set "0000" in parameter No. 3 to make

the absolule position detection system invalid.

(4-2) Check sum error

If the check sum error occurs, the programmable contrelfer should retry

transmission of the ABS data.

Using the ladder check program, turn OFF the ABS transfer mode {ABSM)
and servo ON (SON) signals once. Turn them ON again afier an OFF time

of longer than 20 miiliseconds.

If the ABS data transmission fails to end normally even after retry, regard
this situation as an ABS check sum error and execute error processing.

Example:To retry ABS data transmission 3 times

20 mzec. min, 20 meoc, min. 20 msoc. min,

e b bh—

onN

OFF _5 ... Fety 1 Retry 2 Retry 3

orr — - .

ON

DO 1 I A A

ON

Gl 11150 DO 1311 A 1111 O 1313

—

Mote: The stast command for positioning, which cannet be exscuted when an ABS
check sum error has oceurtad, must be interlocked with the ABS data ready sig-

nal.
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3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENCE

3.2.2 Absclute position data transmission sequence when the alarm is reset

N
Sarvo ON o
(SONY
OFF
ON
Resel
(RES} .
oFF —
{AABBSSmI‘ISfer mode Duting Iransler ul ADS
OFF L
ON
ABS request
{ABSR)
QFF
Send data ready
{TLC)
OFF I
Transmission . ABS dala
{ABS) data }
80 {msac|
ToN
Basa circuit
QFF
{eanlinuily) - ~———
Alarm cutput
-(ALM) (ne inuity)
oN  —
Ready Operati
Roat Cosrin
OFF

Occurrence of alarm

Note 1: It an alarm cccurs, tum OFF the serve ON (SON) signal by detecting the alarm cutput (ALM).

2: If an alanm has occurred, the ABS transfer mode signal (ABSM) cannot be accepted. After elimineting the cause
of the alarm, ¢lear the alarm output with the reset (RES} signal.

3: In the reset state, the ABS lransfer mode signal {ABSM) can be input,

4; The present position data is updated during the alarm state, so that the machine molion during the alaim state
causes droop. If the alarm state is reset andihe base circuit is turned ON in this condition, the motor will oper-
ate to ralurn the machine by the distance thnl it moved during the alarm state at high speed. To avoid this prob-
lem, read the ABS data again as indicatad in the charl above .

14



3. ABSOLUTE POSITION DATA TRANSMISSION SEQUENC

3.2.3 Absolute position data transmission sequence when the emergency stop state is reset

(1) If the power is switched ON in the emergency stop stale

ON
Powar
supply |

OFF
éarvn oM

(50N}

Emargency slop
(EMG

ABS ransfer mode
{ABSM)

ABS reguast
(ABSR}

Send dala ready
{TLC)

Sond (ABS) data’

Basas circuit

Ready
(RD)

Note 1: The emergency stop state can be reset while the ABS dala Is being translerrad

ON

OFF
oN
OFF
oN
OFF
o
OFF

ON

OFF

ON

OFF

ON

OFF

Resat
Duting transler of ABS
ABS data
80 [msec]
10 [myec)

A Operalion enabled

If the emergency stop state is reset whila the ABS data is transmitted, the base circuit is turned ON 80 [msec] ai-
tar reseiling. If the ABS transter mode signal {ABSM) is OFF when the base circuil is fumed ON, the ready sig-
nal {AD) is turned ON 10 jmsec] after the luming ON of the base circuit. f the ABS transfer mode signal

(ABSM) I& ON when the base circuit is turned ON, it is turned OFF and then the ready signal {RD) is turmed ON.

2: The ABS dala can be transmitted after the emargency stop state is reset. Tum ON the ABS transfer signal

{ABSM]) aftar resslting the emergency stop stala.

3: The present position data is updated during the emargency stop slate, ao thatl the machine motion duting the
amergency atap state causes droep. |If the amergency stop state is resel and the base circuit is turnad ON in
thia condilion, the motor will operate to retum Ihe machine by the distance that it moved during tha emergency
stop state al high speed, To avoid this problem, read the ABS data again as indicated in the chart above,

15



3. ABSOLUTE POSITION DPATA TRANSMISSION SEQUENCE

Sarvo ON
(SO

Emergenay slop
{EMG)

ABS transfer mode
(ABSM)

ABS request
(ABSR)

Send dala 1eady
(TLC)

Send (ABS) dala

Base circuit

Ready.
{RD)

(2} If emergency slop is activated during servo ON

ON

orF

OoN

OFF

GN

OFF

ON

OFF

ON

OFF

ON

QFF

¥
l Note 1)

Ouring Lransmission of ABS

ABS dala X
i

B0 [msec]

Qparnlion enabled

Nota 1: The ABS transfer mode signal {ABSM) is permissible whila in the emergency stop state. In this case, the base
circuit and the ready signal {RD) are turned ON after the emergency stop slate is rasal,

2: The present position dala is updated during the emergency stop stale, so that the machine molion during the
amergency slop stata causes droop. | the emergency slop state is reset and the base circuit is turned QN in
this condition, the motor will opsrate 1o retum the machine by the distance that It moved during the emergency
stop state at high spead. To avaid this problem, read the ABS dala again as indicated in ihe chart above.
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4. HOME POSITION SETTING

4. HOME POSITION SETTING

41 Dog type home position setting

Motor

Dag signal
(DOG) -

Completion of
positioning
{INP)

Cloar’
(CR)

Homa-position
ABS data

ON

OFF

Near-zere point dog

ON

OFF

ON

OFF

20 [msec] min._

20 [msec) min.

Update

Nota 1; The programmable controllar sets an appropriate creep spaed so as not to impart a shack to the machine when
itis stoppad. Whan the programmable contrellar detacts the zero-pulse, it outputs the clear (CR) signal to up-
date the prasent posilion data.

2: The serve amplilier clears droop from OFF to ON of the clear signal and stops immediately.
It backs up the home position ABS data in the nonvolatile memory when the fellowing conditions are satisfied.

[Home positich ABS data update condilions - serve amplifiar]
1) The clear (CR) signat changes from OFF to ON.
2) The completion of positianing (INP) signal is ON.

I the conditichs indicated abeve are not satislied, the home posilion set error warning (A.58) occuts, This warn-
ing is, however, automatically clearsd when the conditions indicated above are satisfied by repeating the home

pesition setting,

3: The number of home position setting is limited to 100,000 limes.

17



4. HOME POSITION SETTING

4.2 Data set type home position setting

Maoter

Completion of
positiening
{INP)

Clear
(CR)

Homae-pasition
ABS dala

The home positioh can be set at any required position if the dala set lype
home position setting method is used.

Manual Taed {JOG, alc.}
{mara ihan 1 sevolulion ol the motar shall)

ON

QFF

ON

OFF

24 [msec) min.

Updale

Nots 1: Move the machine to the position where the home position Is to be set by manually operating the machine; in
this positioning, the motor shaft must tum through more than ene revelution.
2: At the position where the home position is te be set, the programmable cohtroller outputs the clear signal {CR)
for more than 20 jmsec) and, at the same lime, it updates the present position data.

3; The servo amplifier claars the droop pulses in response fo the clear signal (GR} ON and stops the motor.
It backs up the home position ABS data in the nonvelatile memory when the following conditions are satisfind.

[Home position ABS data update conditions - sarvo amplifier}
1) The clear {CR) signal changes from CFF to ON.
2) The completion of positioning {INP) signal is ON.

if the conditions indicatad ahove ara not satisfied, the home paosition sel error warning (A.96) oceurs, This wari-

ing is, however, automatically cleared when the conditions indicated above are satisfied by repeating the home
position satting.
4: The number of home position setting is limited te 100,000 times.
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5. TRANSMISSION OF ABSOLUTE POSITION DATA WHEN THE
" MOTOR WITH ELECTROMAGNETIC BRAKE IS USED

5. TRANSMISSION OF ABSOLUTE POSITION DATA WHEN THE MOTOR
WITH ELECTROMAGNETIC BRAKE IS USED

+ Power ON/OFF and Serve ON/OFF Timing Chart
ON
Power
supply J

OFFF I,
ON
Servo ON
SON.
(5o QFF —
. ABS transfer mode  ON
(ABSM) ) During lransmission of ABS Ouring transmission of ABS
OFF ad
ON
ABS requast
{ABSR)
OFF
ON
Send data ready
{TLC)
: OFF
Send (ABS) data \/_ ABS daia X ABS data X
i
80 [msec) 80 [msec!
ON
Base cireuit
OFF
0 [mses) BB 10 [msex]
ON
Ready
RD
(RO} OFF - .
RIALL Th
Eiaclmmaénatic ON
brake .
{CN1B-19)Note 1 OFF
Electromagaetic on
brake torgue

- QFF
Note 1: The ZSP funclions as the alectromagnetic brake timing output in aceordance with a parameter setting,
2: The timet (Tb) for the electromagnelic brake is set in the servo parameters.

3: When the ABS transfer made is on, the eleclromagnetic brake autput {CN1B-19) serves as ABS data bit 1. Thers-
fore, configure the saguence externally using the ABS mode {ABSM} and electromagnatic brake output {GN1B-
19} sa thal the eleciromagnetic brake torque can be generated as indicated above,

18



6. CONNECTION OF ABSOLUTE POSITION DETECTION SYSTEM

AND TYPICAL SEQ

UENCE PROGRAMS

6. CONNECTION OF ABSOLUTE POSITION DETECTION SYSTEM AND TYPICAL

SEQUENCE PROGRAMS
6.1 Connection example - MR-J2-A servo amplifier and MELSEC-A1S (A1SD71)
6.1,1 Cennection diagram .
MR-J2-A
puzp progra dile controller CN1E
+H ] -?
V24 W[ 13
salio
La lE ‘—sa 20 -
Pawar >— INPUT
supply >— AT100/200
A1SCPU
A18X40 — ABS date bll O bocfond o
i 2 ABS dals bt zero spead LELELE !
. Aeadytng 10 send detallimiting torqus P H
— 2 TG} ® H
= Trouble — H
i ’— Aaon ressl AL -'& H
— f aTo iy 15— —dp
l_ s Emoargancy slop )|
[Servo ON L. ’
» 8 Homa posity ' o =
7 o a5 04 . )
. Clwr-lioumnd.l
| Mod
. 'Tiin-llm slan ‘-...6_.
| 5 Postton stop S (Nele 3}
| oy I
- Rk
- E]
o= LF
|
=
A18Y40
—i Sarvo-on p—t—r
+ ABS lransier mode L%
- ABS request ——
2 ‘Alarm roset L
prom= | 2] ] Eg 14
—;— Electromagnelic
[—=1 braka outpul
P s {Note 4)
| £
COM1 (=
AR yy W
l Lo L
1Al b4 {Note 2)
o | —%
COM2 |+ o r o3 T}
| s
{Mole 1}
" A18D71-52 __| —1
o L Pt
ST0P [ 6A] . . .
po— Y CNiA
e = =
a0 | — FaN | [P
- A et
CAl 9
ot aemn [1z5t { ] R
Poweraoit] 174 - ped 11
154 rrl3
PuLseF oo f|‘ t—salze
: 16, Ntz
PULSER[ ] \’I/_s_ .

Note 1: Far dog type heme position setting. ]
2: For dala set type heme position return. Connaction in Note i should not be made.
3: This cireuit is for your reference.

4: The slectromagnetic brake output should be contreled via a relay connected te the programmable centrolier cut-

L.
P 20



6. CONNECTION OF ABSOLUTE POSITION DETECTION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

8.1.2 Cautions on handling the absolute position detection system

Take the following factors into consideration when performing absolute posi-
tion detection with an A18SD71 (AD71).

IMPORTANT

The absclute coordinate syslem (programmable coniroller coordinate
system) of the A18D71 {AD71) only covers the ranga in which the ad-
dress increases (positive coordinate values) oh moving away. from the
machine home posilion (the position reached in the home positicn re-
lurh operation). Therefore, if the motor enters the range where the co-
ordinate value is negative due 1o the load torque or a fall on a vertical
axis when the power is turned ON/OFF at a point near the machine
home position, the system fails to detect the absolule position. To pre-
vent this problem, it is necessary o set the home position (operation
origin) for positioning in addition to the machine home position.

1} The home position should be set in the direction in which the posi-
tion address of the programmabie controller coordinale system in-
creases on moving away from machine home position, as illustrated
in Fig. 6-1, Note that the home position for positioning must be
more than one revolution of the serve motor shatt from the machine
home position.

If the address of the machine home position is changed to any
value other than "0", the home position should be set in the direc-
tion in which the position address increases on moving away from
the machine homa position {machine home position after changing
the home position address) and at a point removed from the ma-
chine home position by more than one revolution of the motor shaft.

Machine hamio position  Homa pogitlon {oporation origin) Machins home posilion Home pasition
Programmabls [ ' Plogrammable 1 }
. nall
evordimio 0 10000 SO0 Somdnate 50000 10000
yslem Y 1 I O syslem i | |
T 14 ! ADS I R

ADE -20000 0 A 50000 sootdinalo 35000 A 0 +20000
esardinate Diraglion in which —» 'Y:Bgimalion in which |
system nddrass incraases addroes @ Main “’!"" ;l’ molor

More than § ravolulion ehalt

== of melor shaft —
a} 1l Pr14 (ravalulion dirsclion paramaler) = O by Il Pr.14 [revolulion dirsclion paramslor) = 1

Fig. 6-1 Machine Home Position and Home Position
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6. CONNECTION OF ABSOLUTE POSITION DETECTION SYSTEM

AND TYPICAL SEQUENCE PROGRAMS

2} inthe address decreasing range which starts at the machine home
positien, do not turn on or off power to the programmable controller
or servo amplifier, the servo ON pushbutton switch or the PC-RE-
SET switch, (See Fig. 6-2.) If any of these operations is performed,

the absolute position cannot be
the ABS coordinate error {Y4B).

if the home posilion address is changed to other than 0, the pro-
grammable controllor coordinate system will be as illustrated in

Fig.6-3.

Power should be swilched on/off in the address increasing range

detected, resulting in the output of

which stants at the positioning home position.

Maching

Machine home posilich  Homs posilion - . home position Homs position
Frogmmatle 43 i o
controller 3
coordinate 0 10000 50000 ﬁ::;f:':"‘“ 50000 10000 0

aystem O O Y I I o Y
ABS 17T 1T 17 11 ::,srdinm T T T 1 T T
igg{gmule -20000 ’I] i - 50000 ystom ~50000 A 0 +20000

Diroction in whith _y.
addiess increasas

Absolule position dala

w Y tan be delacled

4—Diraclion in which address
jacisases

“Avsofuts position dala
can bs detectod
W s o]

An ABS coardinnte

valve arior ogoura il
lhe powot i3 lurmned
‘ON within this range

_l) H Pi.14 {revolution direclion parameler} = O

Fig.' 6-2 Detection Range

An ABS coordinale

value error occura it
lhe power ix lurnod
ON wilhin Ihis rangs

by I Pr.14 {revolution fiteclion paramater) -~ 1

for Absolute Position Data

' Machine Home
Machino home position  Hame pesilion homs posilion ‘pulilion
Programmable
contrallar v Programmable b
eoordinals ) 20000 230000 0000 coordinate (0000 Joooo 20000
rysiem N I | system N Y R Y N TN A
ABS T 11 1 ABS | 1 1T 1)
coordinale 20000 A 50000 soordinale §0000 0 A -20000
Sy $lom p o syainm

Ditaclion in

address incraares "

-a—Dirsction in which mddrsss
incrensoy ,
Absoluts posilion dala
can be dalacted

Abgolute poslli%n dala.
chn be delecte:
Z ]

AQS coordinale valuo
atror occwss il powar
Is turned on wilhin
this range

* Hame position nddrsss changed 1o “2000*

&) | Pe.14 {tavolution direcilon parameler) = O

Fig. 6-3 Detection Range for Absolute Position Data after Changing
the Home Position Address

ADS coordinale
value orrer oceurs il
powsr ia lurned on
wilkin This range

* Homs poaition address charged |6 "2000°

b} Il Pr.14 {rovotution direction paramsier} = 1
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6. CONNECTION OF ABSOLUTE POSITION DETECTION SYSTEM

AR

AND TYPICAL. SEQUENCE PROGRAMS

3) In a positioning program, the address of the positioning point shouird
be determined by adding the home position address to the target po-
sition address,

Example) To execule positioning at (1), (2), and (3).
(1) Positioning at position address 80000,
{2) Pos_ilioning al position address 130000.

'(3) Positioning at position address 0,

77

ABS coordinate “’
artor regtan Homs pesilion (operafion origin}
Hachine home posilion l {$0G00+60060)
Programmabla &
conlroller .0 10000 50000 G0O0G 100000
coordinale  |© ) | 1) N Y ) 11 ]
bAoA, L L N U O N
ABS caordinate -50000 0 A 50000
yalem A

; Direction in which address Incranses —
’% Stroke limit (sgooony o

@

£

E # Home position address changed 1o "50000"
Mechanical limit ' o
. a) U Pr.14 (revalution dirgclion parameter) = 0

Fig. 6-4 Determining the Address for Pesitioning

The sequence programs presented in this chapter show I/O numbers (X, Y)
assuming the arrangement of moduies on the main base unit is as illus-
trated below. A1SD71 is mounted at /O slots 0 and 1, a 16-point input
module at slot 2, and 16-peint culput module at stot 3. If the actual arrange-
ment of the modules dilfers from this arrangement, change the X and Y
numbers accordingly.

11O slot No,

18-point quiaul madute

T&-poinl iaput modufa

supply|

[Numbers usad) X, XO~X, Y2F

Example arrangement of modules
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6. CONNECTION OF ABSOLUTE POSITION DETECTION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

The numbers of the devices (M, D, T, etc.} used in the program can be
changed as required.

FOINTSI

{1) The A1SD71 has 48 I/O points and occupies 2 slots. For 1/O allo-
cation using the GPP function, follow the instructions given be-
low,

First slot: Vacant slot 16 points
Second slot: Special function module 32 points

(2) To execute the FROM/TO instruction for the A15D71, use the
head /O number of the second siol.

X30~X3F (Nole) The program example given

YAQ~YAF In Seclion 6-1-3 is for uas

r-‘ with 1-axis conirol and as-

) AlS 14 poesf 10 i . . sumes 1he slol allacation
cpy |MEDTET | shown o tha fah,
I For use a9 a 2-axis ABS sys-
X, Y000 X, Y010 temn, increasa the aumber ol
$ § i 1O numbers to be set i paials..
X, YOOF X, Yo2r wilth FROM/TO instruction

Therelore, the I/O number 1o be se! with the FROM/TO instruc-
tion is "head /0 number allocated o the A1SD71 + 0104".

(3) By selting "0 point of vacant slot" for the first slot of the A15D71
in the "I/O allocation” of the GPP function, the 16 points in the
first slot can be saved.
in this case, the I/O number to be set with the FROM/TO instruc-
tion is the same number as the head /O number allocated to the
ATSDT1.

AlS

CPU ALSDT]

X, YQOo0
4§ numbers to be sel with FROM/TO insLruction
X, Yoor
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6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS
. N

6.1.3 ABS sequence program example

[Exampie]
To transmit the ABS data using the OFF-10-ON change of the servo ON sig-
nal as the trigger

[Conditions]

(1) When the servo ON signal and the GND of the power supply are
shorted, the ABS data is transmitied when the power to the serve ampli-
fier power is turned ON, or at the leading edge of the AUN signal after
a PC resel operation (PC-RESET). The ABS dala is also transmitled
when an alarm is reset, or when the emergency stop state is reset.

(2) If a check sum discrepancy is detected in the transmitted data, ABS
dala transmission Is rettied up to three times. If the check sum discrep-
aney is still detected after retrymg, the ABS check sum error is genar-
ated (Y4A ON).

(3

—

The following time periods are measured and if the ON/QFF stale does
not change within the specified time, the ABS communication arror is
generated (Y4A ON).

ON pericd of ABS transfer mode (Y41)

ON period of ABS request (Y42)

OFF period of ready to send ABS data (X32).

{4) If the relationship between the polarity (t) of the received ABS data
and the setting value for parameter No. 14 (rotating direction) of
A18D71 (AD71) invelves negative coordinate values, which cannot be
handled by the A1 SD'H (AD71), the ABS cocrdinale errof is generated
(Y4B ON).

W List of devices used in X-axis ABS sequence program

X input contact ¥ oulput contact
%30 ABS bit 0 / completion of positioning Y40 Sarvo ON
x31 ABS bit 1/ zero spead Y41 ABS transfer mode
X3z Send ABS data ready / terque limit control Y42 ABS request
X33 Servo alarm Y43 Alarm reset
X34 Error resat Y44 Notez Electromagnstic brake output
Xas Sarvo emergancy stop Y45 Nolet Claar
X36 Serva ON Y48 Servo alarm
Xar7 Homa position return start Y49 ABS communication errer
X3s Operation mode 1 Y4A ABS cheack sum arror
X39 Operation mede 11 Y4B ABS coordinate arror
D register M contact

Do ABS data transmission counter Mo ABS data transmissien start
D1 Check sum transmission countar M1 Sum chack complation
D2 Check sum addition counter M2 Sum check discrepancy
D3 ABS data: Lower 16 bils M3 ABS data ready
D4 ABS data: Uppar 16 bits M4 Transmission data read enabled
D5 ABS data 2-bit recelving buffer M5 Check sum 2 bils read complstion
Ds Check data in case of check sum error M6 ABS 2 bits read complalion
D7 ‘Retry fraquency M7 ABS 2 bits raquest
D8 Forward rotation ditection M8 Serva ON raquast
Dg Home position address:Lower 16 bits Mg . Sarvo alarm
D10 Homa position address:Upper 16 bita Mi0 ABS data transmission retry start pulse
D100 Received shilt data:Lowar 16 bits M11 Retry {lag satting
D101 Received shift data:Upper 16 bits Mi2 Retry flag reset

T limer Mi3 ABS coordinate (-}

Mid ABS coordinate (+)
TO ABS transfer mode timer M20 nate1 | Clear signal ON timer request
T1 ABS request responsa timer M21 Hotez | Data set lyps homa pesition relurn request
T2 Retry wait timer
T3 Ready to send response limer  counter
T10 Mot Clear signal ON timer ) co ABS data recsive [raquancy counter
T200 Transmitled data read 10ms delay timer o1 Check sum racaive Irequency countar
cz2 Retry counter

MNote 1: Necassary when data set type home position return is executed.
2; MNecessary in the event of electromagnetic brake aulput.
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6. CONNECTION OF ABSOLUTE POSITION SYSTEM

AND TYPICAL SEQUENCE PROGRAMS
L

[ABS sequence program example]

<Additional program>

This sequence program example assumes the following conditions:
« Parameters of the A1SD71-82 (AD71) positioning module

1} Unit setting : 3=puise {PLS}
2) Travel per pulse : 1=1 pulse
To select the unit other than the pulse, conversion into the unit of the feed

command valua per pulse is required. Hence, add the following program 1o
the area marked Note 1 in the sequence program.

ftem ) mm Inch degres PULS

—{D+P KOO D3 D3}-|} unit setting 0 1 : 2 3

Travel per pulse 0.1- | 1.0~ | 10.6 | 0.00001- | 0.000%- | 0.001 —

Unit of travel m/PLS inch/PLS or degree/PLS PLS

Constant K far

cohvearsion into unit of 1- | 10~ | 100 1- 10 - 100 MNone

travel

Reference : :

M3038
1

« For 1um/PLS, set constant K to 10
« For 5um/PLS, set constant K to 50
« When the unit setting is PULS, the additional program is not required.

I
Initial pulse ON

[ ToP Hoosd kzoi ki Ki]q A1SD71 error resat —
L__..__ [Mov k3 o7l - Satting retry count

(3 times) Initial setting

X36
It

| Leading received ]
[omov D10 Ao shit data

[seT M8l 4 Servo ON reguest -

1F
Sevo ON PB

X3s Servo ON control
Fia [Ast Ma] -] Reseliing ready 1o send :
Sarvo ON PB frsT me} - Reselting servo ON request
-{ Resetiing ABS transfer counter at
lrst <o | oo
[RsT G1] "] Reselling check sum fransiar
counter al servg OFF
Ma M9 M11
— 4F #F T {v40) -] Servo ON output
Servo ON  Error  Rslry [rLs mc]l 4 ABS IFF start =
request ftag flag seiting
M8
— trLs M12] | Setling retry flag

Servo ON requast

M12

ABS dala transmis-
sioh tetry control

i

F
Retry flag reset request

ERsT ©2] 4 Resetling ratry counter

{to ba continued) L[]
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6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

m {cont’d)
X34 M9
= (vaz) -
Error reset Error flag
PB
© Y43
......_"_...-
Alarm rasat
Xas ’
4F (s}
Emargency step PB [RST W3] =
X33 [HST M&] -
e (vsa)
Servo alanm

MO

[I

1]
ABS data transmission starl

[Mov Kis Do
[Mov K3 D1] 4
[Mov Ko D2]
Mov ko Ds] -
[omov ko D9)-
[omov Ko Aol

o

Alarm reset output

Servo alarm detac-
tion, alarm resat
control

Error [fag oulput

Resetling ready to send
Rasetting servo ON requesl
Servo alarm

nitinlizing ABS dnla transiar counlar
Initializing chack stm franstar counlu:-]
Iniiializing gheck sum registor

Inilintizing ABS dnia regisier

ABS transfer mode

Initinlizing ABS dala 7egiater Initial selting

Initiahzing ABS dala 1egistar

srier for ABS

Tast v4Blq
[rsT c0]
[rsT c1}
MO
2| {vas) -

ABS data tranamission stan

Y41 ci
ABS Wransfer  Chack sum
meode counter
co 1 Y41
Counter Check ABS
sUm transfar

counter mode

[omove Ao Dd]
MovP - Ko A0
|-— [FROMP Hooo1 7872 DB K1]
[WAND Hooos D8] -

{wanD Heoos A1]
[pLs mialy

Reseiting ABS transfer counler

Reseling chack sum lranster couniar =

ABS lranzler made

ABS teansfer moda
control

Saving ABS 32-bil daln
Claating regisler

»1 Rending Xaxis rotaling diraalion
paramalar

Rolaling direcifon paramater mesk
ABS da!a'uiun mazk

Detacting absalule
position polarity
and A1SD71 rotat-
ing directicn

PLS processing command

M13  Hotating direction judgment
———{l— L=Dsks] INEG D) R
ABS coordinate (-} - Kt D4] 4
[NEG DA

g palarily of upper 16 bils
Sublractian far upper 16 bils Changing polarity
of absolute posi-

[-kKoD3I— [+ k1 D4 ]

g polatity of fower 15 bils tion: (-), _’(+]
Lower 56 bitsm 0 2 Dd + 1=D4

{to be cont’d) [‘L]
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e .

2 . {cont'd) 4]
M4 CO
it i EMOv Kixso D5] Reading 4 bits —
Read ABS dala EWAND Ho003 D5) “{ Marking 2 bits
anabled i .
! counter [woR D5 Agl o Adding 2 bits Reading check
[ROR Kz] | Righ! rotalian of AD 2 bits sum (& bits)
D1 (2 bits x 3 limes)
(01)- ling check aum data recplion
irequency
{rLs Ms] Compiiion of randing. 2 bl o -
M4 CD shaock stim
{—F {MOV K1X30 D53 Rending 4 bils -
Raad ABS data f—————— [WAND H0003 D5] | Masking 2 bils
enabled  gounter f————— [WoR D5 A0] = Adding 2 bits
[———————— [DROR K2} Right rotation of A0 2 bita Reading ABS
+05 D2 D2 data (32 bits)
n [ DD]‘ Adding check sum (2 bits x 16 “mes)
(GD)- Counting raquency of ABS dala
raception
[PLS 8] ={ Completion of reading, 2 bits of -
1 ABS daln
—— - fRoRP K10] = Aigm ratation of A0 10 bits -
Check [WAND HOOSF AG] f Masiing check aum.
z:m}m l— [« Dz Ac) - (M1){ Sum cheax 0K
L [« D2 A0] I (M2} sum check N Detacting ABS
. [Mov A0 D6 1 sum chock mamory data check
c2 ' R sum error
{l (\{4,0) =| ADS dala sum chack arror
Ma  Retry counter ) -
[RST 42]H Renetiing ABS raquast —
ABS 2 bits read
complelion
Ms
Gheck sum 2 bits read completion
Y41 )5?2
—i [PLs m7] ~| A8s 2 bis request .
ABS transfer  Send datr ABS request control
mods ready

M7
i)
ABS 2 bits request

Y42 X3z K1
|’ K {TZOD}' $0ms daluy limer

[SET v42]q Selting ABS requasi

ABS reques!  Send dala ready
Y42 X3z T200
IL 11

1t ) {Ma) T data rand enabled -
M1 10ms delay llmer —
—{} [ DFROP HOOOt K7812 D9 K1 Jo +1 A13971: Reading home position
Chack sum OK P mmmammm——— - = o ostoring absal
H Ingerling consiant X for canversion H esloring absolute
Mote E {eF 10 03 pa H into ths unli of fead per pulve. s position data
.d Addinlng home posilicn address lo -
[D+P b3 D9 D3] absofute posiilon.
‘— [B> K0 D3] = [ SET Y4B ] Seiling ABS coordinnte atror Datacting ABS

coordinate error

M1 Y48 -

; 3 T £ DTOP HB001 K41 D3 K134 +5 Xaxis; Prasom position chargs -

Gk sum ABS coardinate error Cser ms] o Abs data rency dta 1 ATSD71

k)] {to be cont'd} {3}

"Note: Whén the unit seiling parameter value of the A1SD71 positioning madule is changed from 3 (PULS) to © {mm),
the unit is 0.7pm. To set the unit o 1xm, for exampla, add the program enclosad in the breken line above to inul-
tiple the feed command value by 10.
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o

Y49 X385
—

—i—
ABS commu- Sarvo ONPB
nication srror

(cont'd} (F]

[rST va1]{Reselling ABS transter mede -‘

Ratry statt Ratry counter
pulse

Y41 K5a
_._"_ {ra) o ABS transtar mode 1lmer
ABS transier mode {5 sec} :
Y41 Y42 K10
{71} - ABS request rasponse tmer
ABS transfer ABS request (1 sec)
made
Y41 Xaz K10 .
—1} ¥ (3} -{Ready 1o sand respense limer
ABS lransfor Send data ready (1 sec) .
mode
T0
k (y4g) = ABS communicallon error
ABS lransfet NG
T
{—
ABS request NG
T3
it
Send data ready NG
M2
f— EPLs M10}]ABS transter retry stan pulss
Check sum NG
Mi0 cz
4t A

[seET M111 setiing retry flag

o7
(2} Relry conuter

M1

-

X1

Retry flag set

T2

Retry wait timer

Mg03e

PC RUN

[RsT M11]d Reselting ratry flag

[omov a0 D007 Saving recelved shiit data

[END}H

{72} Betry wall limer {100 msec)

ABS communicallon
orror delectieh

ABS teanstar relry
contral

Note : When absolute position data is received at power ON, tor exampls, i a negative coordinate position which can-
viot be handied by the AT5D71 is detected, the ABS coordinate error {Y4B ON) is genarated. If this error is gen-
arated, mova the axis into the posilive coordinate zone in JOG operation. Then, tum CFF the serve ON

pushbutton switch and turn it ON again.
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H X-axis control program example

Note
Posliioning  X-axis star
moda command h:?
]
Ready lo
send the
ABS dala

X-axis statl program executes th

mmamdmmaay

When M3 {ready to send the ABS data)
Is lurned ON, the X-axis slart command

o X-axis start program,

Nota: This precludes exscution of the X-axis start program whils M3 {ready to send the ABS data} is OFF.

M For an example ol a program for the dog lype home position return opara-
tion, refer to the home position return program presented in the User's
Manual for A1SD71., .

M Program for data set lype home position return operation
[Example]
After jogging the machine to the position where the home position is fo
be set, select the home position return mode and press the home
position return start pushbuiton switch to set the homs position. The
home position address should be "500",

[Conditions}
After turning ON th

e power, the motor must rotate more than one

" revolution before executing home position return.

Note 2

Data sol lypa home posl-
1ion return retlum reques!

MO030 Home position retum mode
- - {rz=oH PC ready
PC RUN
Home position
relum mads 41 X30  Xa7
—iF {t 1 [rLs mz0]q Clear signal ON timer reguest
ABS tranaler  Positloning Hema posilion
mods complalien  raturn stad PB
M20 K1
——1} (110} Clear signal 100 msec ON timer
Clear signal L——- [ser M21}q Setling data sst lype home pasi-
ON limer re- tien relum
quest
M21 )
JL

T10 .
—1t [rsT M21] Raselting data set lype home po-
Glear slgnal 160 mgec ON Umer silion return
M21
ii {¥48) 4 Clear signal ON
Dinta sel
1yps homs Salling X-axIs home posl-
posilion ra- EoMovP K880 DO]ian address “500° In the
::u:l :t‘um data register Note 2
o [ DTOP Hooot k7812 De Ks J 1 Changing X-axis
homae pasllion address
[ DFROP HoDO1 X7012 DB K1 I _I Note 3

L oTOP HooOL Kt o9 ki

.1 Changing X-axls presenl

poshion dala

Note i: Do not tum ON the clear signal (Y45} for an operation ather thah heme position refurn, Turning it ON in other cir-
cumstances will cause posltion shift.

mn

: If data of the home position address parameter is not written by using an ABGPP programming lool, ete. before

starling a program lor data set lype heme position relurn, the circuit indicated in Nots 2 is necessary and the cir-
ouit indicated in Note 3 is not nacessary. '

[~]

: Conhtrary to Note 2 above, if lhe homa position address is writtan in the home posilion address parameter, the cir-

cuit indicated in Note 2 is not necessary and the cireuit indicated in Note 3 is hacassary.
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M Electromagnetic brake outpul program
[Exampie]
To creale the electromagnetic brake 5|gnal

[Conditions)
(1} While the ABS data is being transmitied (for several seconds after

the servo ON signal has changed from OFF to ON), the motor is
assumed to be stopped. -

{2) “1010" (eleclromagnetic brake output selection) is set for servo
amplifier parameter No. 03,

Y41 Xat _

4F ‘"‘ (v44) Electromagnetic brake output
ABS transfer Braks (Z5P)
made

W Positioning completion program
[Exarnple]
To creale the status information for servo positioning completion
[Conditions]

While the ABS data is being transmitted {for several secends after the
servo ON signal has changed from OFF fo ON) the motor is assumed to

be stopped.

Y41 X30 .

“ ‘!lr - (M ) = Completion of servo positioning
ABS transfer  Positioning
mode cempletion

Y41

i
——

ABS transfer mods

W Zero speed program
[Example]
To create the stalus information for serve zero speed
[Gonditions]

While the ABS data is being trénsmilted (for several seconds after the
servo ON signal has changed from OFF to ON}, the motor is assumed to

be stopped.

Y4 ’ X31 .

13 —} (M ) o servo zero speed
ABS transter Zero speed :
mede

Y41

._......ll
r

ABS transter mode
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M Torque limiting mode program

[Example} :
Te create the status information for the servo lorque limiting mede

[Conditions]

While the ABS data is being transmitted (for several seconds after the
servo ON signal has changed from OFF to ON) the torgue limiting mode
is assumed fo be OFF.

| Y41 X32

;"'r' -"— (M ) Serve torque limiting mode
| ABS transfer  Torgue limiting mode

mode .

6.1.4 ABS sequence program example - 2-axis control

The example programs presented in the previous section are for 1-axis con-
trol (X-axis}.

The ABS sequence program for the second axis (Y-axis} when one A15D71
unit is used for X and Y axes is described below. The program can be writ-
ten in the same manner for the third and later axes.

M ABS sequence program for Y-axis
[Procedure]
it is advisable to write the Y-axis program by referring to the program for
X-axis.
{1) Allocate the X inputs, Y outputs, D registers, M contacis, T timers,
and C counters for the Y-axis so that they will not overlap the
allocations for the X-axis.

(2) The A1SD71 has different bufter memory addresses for the X-axis
and Y-axis. Change the program for X-axis as Indicated below to
write the program for Y-axis.

[FROMP HOOO1 K7872 D8 Ki1] —  [FROMP HO0O1 K7B92 DB Ki]

[DFROP HOO91 K792 D9 Ki] -  [DFROP HOOO1 K7922 D9 Ki]
[DTOP HOOD1 K41 D3 Ki] -+ [DTOP HoOG1 K341 D3 K1)

[ Program conliguraﬁun]

X-axis ABS sequence program

{program in the pravious saction)

Y-axis ABS sequence program
{10 be written by referring to the program for X-axis)
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.

M Data set type home position return program for Y-axis
[Example]
Arranga the data set lype home position return program wrilten for the X-
axis in series to control two axes, .

[Procedure]
It is advisable to write ths data sel lype home pasition return program for
tha Y-axis by referring to the program for X-axis.

(1) Allocale the X inpuls, ¥ outputs, D registers, M contacts, and T
timers for the Y-axis so that they will not overlap the ailocallons for
-the X-axis.

(2) The A1SD71 has different buffer memory addresses for the X-axis
and Y-axis. Change the pregram for the X-axis as indicated below to
_ write the program for the Y-axis.

[OTOP HO001 K7912 Dg Ki] = [DTOP HUDU1 K7922 D9 ¥1]
[OTOP. HOOO1 K41 D9 K1] - [DTOP HO001 K341 D9 Ki]

[ Program cnnliguraliun]

Data set lype home posltien relurn prugram ter the X-axis

(prngram in e previous saction)

Data set lyps home posilion returm program lor the Y-axis

{to be wiiltan by refeering to the program !ur:lha K-axis)




6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

6.2 Connection exampla - MR-J2-A sarvo amplifier and MELSEC FX2-32MT (FX-1PG)

6.2.1

FX2-32MT

J

Hy

Connection diagram

b

|

Pawer supply

MR-J2-A

CN1B

T

FC-RIN p

AE$ bt 9/Compialion of posilioning

1/ Zera spasd

F

Sond date ready 7 Terque limil conlrol

Alsrm

Al 1eant

x
=

x
=1

HAHBREEARO

t
HE

[=]

—™o—

Sorvo ready

Emsrgancy alop

Sarvo ON i_:

Note 4

U SO
L S~o
L s~
]

X[X[X
=S

]

I

[

&~

Jogi)
J05{-)
Poailien starl

Positicn stop

} Home posilion retumn starl
&~ P

1PQ eiror reast

!
K

alaly!

L1

(VEVRTE

Servo ON

{%e
:[=

]
=

ADS transior mede

S0%

1

ABS roquest

Alarm dosal

i

Eloctromagnslic brake culpul

Neote 3

T

[El=[=]=[=]Z]s]=]:

T

=

E

i

T
E
s

.

=
=

I

Sesvo alarm

!

ABS

anar
ABS check sum orror.

Note 2
/709

RES

£

..,
|

L%

il

Y

[=1=]5[E]

3
=

]

talh

%3.3!(51

L

Claar

e

HEHEHEHE

Z-phuso pulse |

Note 1: To be cornected tor dog lype home pasition satting.
2: To ba connected for data sel lype home position setling. .
3: The electromagnetic brake output should be controlled by connecting the programmable controller output to a

relay.
4: To be shorted if a servo ON swilch is not used.
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6.2.2 ABS seguenhce program example

[Example} .

+ To transmit the ABS data using the OFF-t0-ON change of the servo ON
signal as the trigger

« After the completion of ABS data transmission, posilioning is possibie in
the tollowing operation patterns

1) Posilicning from the position whete the absolule pasition is detected to
address 300000

2) Positioning from address 300000 to address 250000
3) Positioning from address 250000 to address 0
« After the complation of ABS data transmission, JOG operation is possible

~300600 / @ \n/ @ \3100000

[ [ | [ I Y Y O T

1 \l v T 1T 1T 1T |/' [
e

using the JOG+ or JOG- pushbution swilch.

« After the complelion of ABS data transmission, dog type home position re-
turn is possible using the home position return pushbutton switch.

Note: The FX-1PG buffer memory allocations are indicated below.

BMF No.
Upper 16 Lower 18 Name and symbol Set value Ramark

bite bits

- #o Pulse rate A 2000

#2 41 Feed rate B 1000

- #3 Parameter . Hoooo Gommand unit: Pulses
#5 #4 Max. speed Vmax |10G000PPS

- #6 Bias speed . Vbia OFPS

#B #7 JOG operation VYjog | 10000PPS
#0 #9 Home position relurn spead [high spaed) VRT | 5C000PPS

- a1 Home position raturn spead (creep) Ve | 100GPPS

- #2 Home position return zero-peint signal count N 2 pulses | Initial value: 10
#14 13 Hema position address HP 0

- #15 Accelaration/decelaration time Ta 200msac | Initial value: 100
- #16 Not usable
#18 7 Target address (I} Pl 4]
#20 #19 Operation speed (1) Vi 100000 Initial valus: 19
#22 #21 Targel addrass (1) P{lN) Q
H24 #23 Operaticn spead (11} v{ily 10

— #26 QOperation command HOOG0

Note : BME Mo.:For BFM numbars aftet #26, tefer to the User's Manual for the FX-1PG.

[Conditions]

the servo ON pushbutton switch and the GND of 1he pawer supply are shoited, the ABS data is transmitted
the servo amplilier power is turned ON, of at the leading edge of the RUN signal after a PC resal operation
{PC-RESET). The ABS dala is also transmitted when an alarm is reset, or when the emergency stop state is reset,

{2) I chack sum discrepancy is detected in the transmitted data, 1he ABS data transmissien is retried up to thrae times.
If the check sumn discrapancy is st‘l[l_delected after retrying, lhe ABS chack sum error is generated (Y12 ON).

(3) The following time periods are measured and if the ON/OFF stats doas not changa within the specified time, the
ABS communieation arror is gensrated (Y11 ON).
ON petiod of ABS transfar mode {1}
ON period of ABS request {Y2)
OFF pariod of ready to send the ABS dala (X2).

{1) When
when
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B List of devices used in X-axis ABS sequence program

X input contact ¥ oulput contact
X0 ABS bit 0/ completion of positioning Yo Servo ON
X1 ABS bit 1/ zero speed Y1 ABS transfer mode
X2 Send ABS data ready/ torque limit control Y2 ABS request
X3 Sarvo alarm ’ Y3 Alarm reset
X4 Alam reset PB Y4uwz | Electremagnetic brake output
X5 Sarve emergency stop Y5 uwes | Cloar
X6 Sarvo ON PB : Y10 Servo alarm
X7 Sarvo ready Y11 ABS communicalion eror
X10 JOG {+) PB Y12 ABS chack sum error
X1 JOG (~) PB
X12 Position start PB
X13 Position stop PB
X14 Home position return start PB
X186 1PG arror reset
D register M contact
Do ABS data: Lower 16 bits Mo Error flag
m ABS data: Upper 16 bits M1 ABS data Wransmission siart
D2 Check sum addition countar Mz Retry command
b3 Check data in ¢ase of check sum errot M3 ABS data read
D4 Transmissioh relry count in check sum M4 Spara
discrapancy M5 Serve ON request
D24 Homa position address:Lower 16 bits Mé Retry flag
D25 Home position addrass:Upper 16 bits M10
D106 1PG present position address:Lower 16 bits M11 ABS data 2 bit receiving butfer
Dio7 1PG present position address:Upper 16 bits mw
. 13
M2¢
L :] ABS data 32 bit buffar
M51
M52
1 :I Check sum 6 bit bufler
: Ms7
T timar Me2 Sum check discrepancy {greater) >
T200 Retry wait timer . MB3 Sum check discrepancy =
Tan ABS transfer made timer M64 Sum check discrepancy {less) >
T202 ABS request respanse timer M70 woer | Clear signal ON timer request
7203 Ready to send response timer #71 nor | Dala set type hotme posilion retum request
T210 norer} Clear signal ON limar Mo ABS dala ready
€ counter
Cco All data receplion frequency counter (19 times)
c1 Check sum reception fraquency counter
<2 ABS data receplion frequency counler {16 times}

Note 1: Necessary when data se! type home positich return is executed.

2: Necessary in the event of electromagnelic brake output.
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_
[Pregram)
Meoo2
—-"r— [DMOV Ko D24 ]“ Salling homa posilian addrass lo rera =
Tnitial pulse —— [ 1o ko K3 ko K1 1 Setting $PG pulse cammand unit
: e [ DT0 Kb K4 Ki1ooooo K9 ]' 1FPQ Max, apead: 100 kpps
l—— [ DTo Ko K7 Kipooo K1 JtPG Jogspead: 10 kpps
— [ DTo KO K& K50000 K1 ]' 1P& Homs poatlon returs spesd: 50 kpps
L— [ To KU K11 K1900 K1 1 1P0 Graop sposd: 1 kpps )
— [ Te Ko Kiz K2 K1 3H 1Pa Home pasition turn zero-point caunt: twice
—— [ DTo Ko K13 D24 K1 ] 1Pa Homa posilion nddiess seting o 0 Initial salling
l—— [ 7o Ko K15 K200 K1 J1P6 Accsloration/dacateraiion lime: 200 mies
— [ Cio Ko K48 K100000 K1 ] tPQ Cperation speed: 100 kpps
[omov Kaooooo D100] Posillon move smount 1: 300000 pulses
[ DMOV K-250000 D102 Posiion mave amounl 2: ~250000 pulses
[DMOV K& D104 ] pasition move arount 3; 0 pulsns
prmmr e [DMOV Ko ZJ' Clsaring indax regialers V,-Z
Emov ke DQ]‘ Selling "4 limes" far check sum arror -
X6 M6 Iranamisalon irequeancy
———ﬂ— }f [SET MS]‘ Servo ON request
Servo OGN Retry T
PB
M5 MO Y11
—-—-"—'-—"'*F—"F (YU)' Serve ON oulput
Servo ON  Error ABS [PLS M1]H ABS data trensmission stant
Toguest llag catlon errar M MG .
—'{I——%—"’_— [HST Gi ]" Claaring ralry counler
ABS transmission Retry
X8 start Serve ON and_
retry counter
,}.’ [RST M99 1 Reselting rendy to send ABS dala
Sarvo ON PB [RST M5} Resslling sarva ON request
Yi2
{IT [RST Y1]" Reselling ABS Lranaler mode
|-——————— [RST Y2]-] Rrauliing ABS request
[RST M6]~ Reselting rotry llag
[ zR5T Ms2 MG4 ] Reseliing check aum judgment
[ZRST GO G2 ]‘ Reanlling communication counter
X4 MO -
:: 4}‘r (Yn)- Alarm ratet ovlpul -
Alarm reset | Error flag [————————————— [ ST G1 J cteariag retry countes
PB [ZRST MD ME4 ]" Clearing ABS datla raceiving area
v3 L o [7RST D0 D3} Cianting ABS raceive aroa butter
_.._.",_. - [RST c2H :l:::::{ngﬂss data reception
Alarm reset b———————————— [ERST COM Reusting sl datn cazeption countar | o oo o ction,
X5 Alarm reset control
{ME)~ Error flag output
Ematgency stop PB (Y10} servo alarm ouiput
L RST ¥1 ] Fenoting ABS tranatar moda
X3 A [RST Y2 ]" Aessliing ABS requast
I [RST Mag ] Resatling ready to send
Servo alam T RST M5 J- Reveliing servo ON taguest
[HST M6 ]’ RAesatling relry llag -

{ta be cont'd) &' .
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m

M1
{

{cont'd)

+
ABS dala transmis-

LzrsT M10 MeaH

sion start [ZRST D0 D2 -] Cisating ABS aceive datn buttar
[FIST cz]- Rezolling ABS data raceplicn ¢ouninr
[RsT GoJH Razstting st data raceplion sounter =—
¥1 X2
—F il [PLs MaJH Rending ARS dnta —
ABS Send data ready
Iransfar
oda
" Mz
—{F [SET vz 3 A8s request o
ABS data read
Y2 X2 i
H—3F CWANDP KiXo Hoao3 K1M10 T Masking ABS daia 2 bits
ABS request Send date —— [ sFTR M10 M20 K38 K2 }- Alght shifl {2 bits) ot ABS dain —
ready
cz
b—df——= [ ADDP KiM10 D2 D21 Chosk sum nadition —
Ki6
(cz) = Updaling ABS data raception counler
K19
(co) | Updaling il data raceplion counter
[rsT Y2~ Rusotting ABS request
co
! L RSt Y1]{ Rssetlng ABS ranatat modn

}
All data reception counter

[wanD  HoosF D2 b2 JH
[cMPP Kk2Ms2 D2 Me21

—— [DTOP Ko Kis DO Ki1]
——  [SET Me9]-
[zRsT Msz Me4 -

[RAsST M6]-

{to be cont'd) [

38

m

[SET Y1 H

ABS translar mode ON
Clearing ABS dala eecaption area

‘Masking check sum & bils

Comparison of eheck sum

c1
ilr (Y12) ~] ABS data chack sum erzor
Ratry counter [SET M5 servo 0N raquast o
Ma2 c1
:'( }F [,FLS MZ]‘ Retry command
> Retry counter K100
(TZDU) =] Selling rairy wait timer; 100 msac
[MQV K2mMms52 03].. Sloring cheek sum valus in Lhe cass af
chack sum arror
MGd [SET M&X Betry 1rag on
[HST M5]- Resstling sarvo ON raquest
< —
Me3
—} [DMOVP KBM20 [D0J- ABS data- -DO, DI
Check sum match [ DADDP Do D24 D0 Adding IFG homs position sddzess

ABDS data - 1IPB
Seiting ABS data ready
Claaring check aum judging arsa

Asaolling ratry ling

)

ABS transier mode
Initial setling

ABS data 32 bits
(2 bits = 16 times)

+
Chack sum &bits
(2bits x 3 times)
Reading

Detection of
ABS check

sum arror &
retry control

Writing absolute
position data lo
1PG :
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R — _
B2 {cont'd) [7]
Y11 X6
Datocting ABS communlcallon
“ 1 [RST Y1]_ BITar
ABSCOM-  Serve ON PB [RST ¥2]{ Ressiling ABS raquest
municatlon
arrar
Y1 K$00
i} {7201} -] ABS transter mode 5 sec Ume -
ABS transler mode
¥1 Y2 K100
—‘“'—““" (7202) =1 ABS requesl response 1 sa¢ timer
ABS transfer . ABS request
moda ,
Y1 X2 K100 Detecting ABS
"'"'—'"— (T203) -] Ready to send 1esp 1 sec M; loati
anor
ABS transfer Send dala ready Uimer
maode :
T201 .
:: (Yﬂ) =1 ABS communlcation error
ABS transmission NG
T202
it
L
ABS request NG
7203
il
1 )
Send dala ready NG —
M2 D4
=: (61)- Gounling ralsy Irequency -
Retry command
ABS'transter retry
cantrof
T200 Ms
} {} [seT Ms51- Setling sarva ON raquest -
Retry wait timer  Retry
Meooe
13 (M109)
Mormally OFF {M110)+
(M111)
1P@ conlrol command {not usad)
{M112)-
- (M102 )
(M103)-
|
|

{to ha conl'd)
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AND TYPICAL SEQUENCE PROGRAMS

E] (conl'.d)

X7 X1z Mog .
H H —lt; [PLS Mi20 ]-‘ Slarl command pulse —
Servo | Position ABS data ) ’
ready | slait PB  ready
Xio
——{} {M104)-] 1PG JOG + command
JOG +
X Oparéllnn commanc
it (M105} 196 JOG - command controt
JOG -~
Nole
X7 X14
1':— -:'r (Mil)s) =f—{ 1PG Home positien relurn stan
Servo  Homa position
teady  return PB
M120
1t [oto %o Ki7 D100Z K1l Selting motlen distance -
Position start [SET M108] 1pG stant
cemmand pulss [oine 2 M
[oiING 2
[ocMP 2 ke Mi21 ] Index processing
Mizz
—J}———— [DMOV Ko Z]+
INDX=6
Xi2 Posltlon command
]} - {M101)-{ 1PG Stop command conlrol
Pasilion
start PB
Mo
1L
1k
Error flag
Xié
—F (24100} 1PG Etror reset
1PG esror reset —
Mageo
i} E 70 Ko Kz5 Kam1oo ki J  FX2 - 1PG  Transmisslon of conlrol signais
Notmally ON [ FROM Ko K28 K3M200 K1 ]+ 1PG -+ FX2 Transmlssion of slatus
[ FROM Ko K28 D105 K1 1PG =+ FX2 Transmisslon of presenl pasition
Ma20oo D106, D107
Jf [HST M108 ] PG Rsalting start command
[enoH

Note: The program sxample above is for dog type home position retum opsration. Far a progiam for a data sel type
homs position return operation, rafer to the [ollawing program example.

40



6. CONNECTION OF ABSOLUTE POSITION SYSTEM

AND TYPICAL SEQUENCE PROGRAMS

nPr
{E

ogram for data set type home position return operation
xample]

After jogging the machine to the position where the home position is to
be set, select the home position return mode and press the home
position return start pushbutton switch to set the home position. The
home position address should be "500".

[Gonditions] ‘
After turning ON the power, the motor must rotate more than one
revolution.
¥1 X0 X14 -
- {l [PLs 470 ] Clear signal ON timer request
ABS transter Posltloning Home posllicn’ :
mode campletion  raturn stark PB
M70 K10
—} {7210} Clear signal 100 msec ON timer .
Clear signal I—-—-— [sET M71]qSelling data set type home position return
ON timer re-
quast
M71

Data set type home po-
sition retumn request

T120
1

=
Clear signal 100
msec ON limer

M71

[RsT M71]q Reselting dala set typs home position re-
tum

1
i}
[ala sal iype
homs position

(¥s5)-\Cloar signal ON

roluen requesl

[oMovp K500 p24]- Setling X-axis home position address
"500* in the data register

LDToP ko Kia D24 k1] Changing X-axis home position address

M Electromagnetic brake output program

{DTOP Ko K26 D24 Ki]- Changing X-axig prasent pasilion data

Nots : Do not turn ON the clear signal {Y45) for an operation other than home posi-
tion return. Turning it ON in other circumstances will cause position shilt.

[Example]

To

create the electromagnetic brake signal

[Conditions]

n

2

| Y1 X1

1K I3,

While the ABS data is being transmitted {for several seconds after
the servo ON signal has changed from OFF to ON), the motor is
assumed to be stopped,

"{ 010" (electromagnetic brake oulput selection) is set for servo
amplifier parameter No, 01.

ABS transfer  Brake (Z5i
mode

{v4) - Electromagnetic braks cutput
P)

4



6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

& Positiohing completion program
[Example] o
To creale the status information for servo positioning compietion
[Conditions} '

While the ABS data is being transmitted (for severai seconds after the
serve ON sighal has changed from OFF to ON), the motor is assumed to

be stopped. :
Y1 X0 Comoleti i
W 1t | Completion a
LU r (M ) setvo positioning
ABS trans- Paositioning
fer mode complelion
Y1
- II
)

ABS fransfar modé

M Zero speed program
[Examplel
To create the status information for servo zero speed
[Conditions]
While the ABS data is being transmitted {for several seconds after the
sorve ON signal has changed from OFF to ON), the motor is assumed to

be stopped.
¥1 X1
y|3 1"[ : - ~= (M ) - Servo zero speed
ABS trans- Zero spaed
fer mode
Y1
__._1|
I
ABS transier mode’

M Torque limiting mode program
[Example]
To create the status information for the servo torque limiting mode

[Conditions]

While the ABS data is being transmitted {for several seconds after the
setve ON sighal has changed from OFF to ON), the lorque limiling mode
is assumed to be off.

I Y1 X2 ]
H’ 1‘: (M ) Servo torque limiting mode
ABS transfer  Torque limiling moda
meds
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6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

6.3 Connection example - MR-J2-A servo amplifier and MELSEC-A1SD75 (AD75)

6.3.1 Connection diagram
a 1 il MR-J2-A o
ATSP82 r—l prrpose By %\m .:_F
: cow_{t3
seomh Tty !
[E] [es] el — =
Powar o= INPUT
supply >— AG 1007200
AtsScPu
AISXI0 ] ABS dnta bit 0 , ;
- KN | T E TP T O —— .
f— = Readying to sand dalaflimifing lorque = m'
- o Trouble :w.’
1 : Ld
- + ] Mem ey
- T—L-o‘m‘*v— A
- LN oy UUN« — Uppar limit :
T {hon rotom —2 — o
[ 5peraticn mode ] A—p— LsH
8 o pereWon magn] Lowar limit
b o operioo mogall,
— _L?,._.u..mrla-..ﬂ_ (Nole 3} o
.. 7| Posifion atapze. | 530on | ogeratng
P o B3 a~ad M T S
— L T OFF | OFF.
[~ e} orf[ o | @
o= 3 Homo
oo oN | OFF [ position
atuth
I% GH § ON | Fosloning
A15Y40 &-T Servo-on ,
bt ] BS lransier mede | SON _:_ ;
— =] ABS roqueal ¥ Wm =R 1
— 5 1 Alarm eassl 1 i '
e —:!' HAZ L4 RES 14
i T O
i 1 omag-
— el nelie brake
—TE;‘IJ; oulpul
m {Nota 4)
COMY -+
AT
Serve dlarm
- @ Ase anor
1 . | n ABS errar
Ay (Nejo 2
GOM2 £ = H
_ I 3
— {Note 1} ol
A1SD75-P Proximily signal
0oa j 11 g™ o—oI
— Ty {1z i
= ALs |1 ]
= BFOP | 14
— cHa | 15
START | 13|
CGoramon | 35]
Sommsn] 26} CH1A
Aend) ooM [
r ROy, |7 ] Pan"& o f o Tw ——
1 wes | o] ositioning complation_{ et
Cammon| 18| e
[T e ] ote 2) L e
Gu«menﬁ o _'2-
50|20
2 f [T I
: el T 'I 1R |18 E—
28] f ra_| 3
—5rumer 3 f n T T e Y
. o : o
T ) | 2p 12
pLs coM] 18 J it %
FLS cOl X —
{Naote 6} {Nole 5) p Ny BT IR

Note 1: For dog type home posi
2: If the servo motor provi

nact It to the output moduls of lhe programmable controller.
3: This circuit is for your referencs,

4: The slectromagnetic brake oulput sl

ut.
5: Use the differential line driver system for pulae inpul. De not use the open collecter system.
6: To reintoree noise suppressicn, connact LG and pulse output COM.

43

ition return. Do not connect whan home position return is of the data set lype,
ded with the zare point signal is started, the A1S175 (AD75) will output the deviation
counter clear signat, Therslore, do not connect the clear signal of the MRA-J2-A to the A15D75 (AD75) but con-

howld be controlled via a ralay connected to the programmable controller out-




6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

" A
6.3.2 ABS sequence program example '
[Examplej
To transmit the ABS data on the feading edge of the servo ON 5|gnai
lCondmons]

(1) When the servo ON signal and GND of the power supply are shorted,
the ABS data is transmitted at power-on of the servo amplifier or on the
leading edge of the RUN signal after a PC reset operation (PC-RE- |
SET). The ABS data is also transmitted when an alarm is reset or when
lhe emergency stop stale is reset.

{2) If a checksum mismatch is detected in the ransmitted data, ABS dala
transmission is retried up to three times. If the checksum mismatch still
persists after the retries, the ABS checksum error occurs (Y3A ON).

{3) The following time periods are measured and if the ON/OFF state does
not change within the specified time, the ABS communication error o¢-
curs (Y3A ON): ON paeriod of ABS transfer mode (Y31)

ON period of ABS request (Y32)
OFF period of readying to send ABS data (X22)

W List of devices used in X-axis ABS sequence program

X Input contact Y oulput cantact
X20 ABS bit O/positioning completion Yag Servo ON
X2 ABS bit 1/zero speed Y31 ABS transfer moda
X22 Readying to send ABS data/limiting torque Y32 ABS request
X23 Servo alarm Y33 Alarm reset '
X24 Alarm reset Y34 vz | Elsctromagnetic brake output
X5 Servo smergency stop Y35 worz | Clear
X26 Sarvo ON Y38 - | Servo alarm
xa7 Home position return start : . Y3g ABS communicalion error
X28 Operation mede 1 Y3A ABS chacksum error
Xes Opsralich mode 1l

D register M contact
be ABS data transmission countet M5 ABS data tramsmissicn star
D1 Checksum transmission counter ME Sum theck completion
D2 Checksum addition ragistas M7 Sum check mismatch
Da ABS data; Lower 16 bils Ma ABS data raady
D4 ABS data: Upper 18 bils Mo Transimission data read enabled
D& ABS date 2-bit receiving buffer M1o Chacksum 2 bits read completion
De Check data in casa of checksum arror M11 ABS 2 bits read complelion
o7 Number of retries M12 ABS 2 bils request
[21:] Forward retation direction M13 - Serva ON raquest
D9 Home posilion addrass: Lower 16 bils Mid | Servo atarm
D10 Home position address: Upper 16 bits M1§ ABS data transmission relry start pulae
011 Drive unit ready data M18 Ratry flag set
D1z Home position retutn complation data M17 Retry fiag reset
D110 Recaeived shift data: Lowar 16 bils M18 PLS processing command
D111 Recaived shift data: Uppar 6 bits MZ20wote1 | Clear signal ON timer request
T timer M21 wae | Data set type home position return raguast
- M22 Hoema position return processing instruction
TO ABS transmission mode limer M23 Currant position change processing
T ABS requast response limer instruetion
T2 Ratry wait timer ) M24 Current position change flag
T3 ABS data send readying response limer
T10 Clear signal ON timer ) C counter
T200 ‘Transmitted data read 10ms delay timer co ABS data receive {imes counter
c1 Checksum receive times counter
- cz2 Retry countar
Note 1: Required for data sel type homs posilion return.

2: Required for electromagnetic brake output.




6. CONNECTION OF ABSOLUTE POSITION SYSTEM

AND TYPICAL SEQUENCE PROGRAMS

[ABS sequence program example]

<Additional programs>

—{D+F KO & D3 DSI—I

This sequence program example assumes the following conditions:
« Parameters of the A15D75-P1 (AD75-P1) positioning module

1) Unit setting "+ 3=pulse (PLS)

2} Travel per pulse : 1=1 pulse

To selact the unit other than the pulse, conversion into the unit of the feed
value per pulse is required. Hence, add the following program 1o the area
marked (Note 1) in the sequence program:

Itam mm inch degree PULS

Unit selling 0 1 a
Travel per pulse 0.1-]_1- | 10-. | 160 | 0.00001-.]0.0001-[0. 001 loo1-] -

i vel sm/PLS Insh/PLS oF PLS PLS
Constant K for
conversion into unit of | 1~ [10-]100-[1060 1- 10~ | 100 - |100¢| Naone
ravel . .

Reference

« For ipm/PLS, set consiant K 10 10.
« For 5pm/PLS, set conslant K to 50.
« The additional program is not required for the unit setting of PLS

[

M101
H [Mov xo Ka ¥10]- Oulpul signal reset
Error resel [To Hoooo K151 K1 K1]< A15D75 error resel
complation Satting the number of relrlas {3
MOV K3 D71 " )
t : timas) Initial setting
[ SET W11} Error tesel completion llag
MI039 .
|- [ oMov pi1e Ao ]+ Loading racelved shifl data
PLC RUN
X26
ik [seT M13 ] Serve ON requesl
8ervo ON PB [ FROM HODOD K816 DI K11} Reading A1SD75 1-axis RDY
{WAND Hoco1 D111~ Masking RDY slgnai
{ M2a ) Current poslilon change process-
Ing Insiruclion
Ma3
L—F——1 = pt1 k1] [PLs M24 ]~ current posilion changa llag
Processing  ADY signal ON
instruetion  judgmant Servo ON
conirol
X286
—% f{RsT Ma ]ﬂ Reseliing ready
Seiva ON PB L e [AST M13 ]— Reseliing servo ON ragues!
X Resoelling ABS transmisslon
{rsT  co ] counter at setve OFF
—_— [RST G1 ] Resefiing chacksum transmiaslon
counder al serva OFF
M13 M14 M16
'—‘ﬂ'—"_*r {¥a0) | serve ON output
Servo ON Error  Retry [PLs M5} - ABS mtertacs slart -
raquest  flag Ilag set

{To be continued) | 1 l
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6. CONNECTION OF ABSOLUTE POSITION SYSTEM

AND TYPICAL SEQUENCE PROGRAMS

1]

Mi3
—i

{Conlinued from preceding page) i 1

Serve ON request

M17

[PLs M17]

_”_
Relry ilag ra-
sel raquest

[RsT ©2] +

X24 M4
it il (as) ~
Emorreset | Error flag
P8
¥a3
- {—
Alarm reset
X285
(M)
Emergancy stop PB [RsT M8}
x23 [msT Mm]—|
(ras)
Serve alarm
Ms
it {Mov K16 bolH
ABS data transier start {Mov k3 D1l
{Mov Ko D24
{Mov ko Ds)
[omov ko Del
{omov koAbl
[RsT vaB ]+
[rsT col
[rsT o1l
M5
| (v31)
ABS data’transfer start
Ya1 ci

i ———|

ABS transfer  Checksum
mede countar
o C1  vyar
——#—i|
Counler Sum ABS
couhler iransier
mode

{omove a0 Dald
[MovP Ko Ao]+
[FRoMP Hoooo K5 D& K1JH
[wanDp Hovot1 De M
fwanD Haooo A1

[PLs M1

Setling retry flag

‘Resstling relry counter

Alarm reset output

Error flag output
Resetting ready

Rasetling servo ON raquest
Servo alatm

Fniiiatizing ABS data {ransmission
sounlar

Inltiatizlng ohecksum lesnamission
caunter

Inillalizing checksum cagisisr
Inltislizing ABS data ragiater
initializing ABS deia register
inilisltzing ABS dnia registar
Resalting ABS ocordinate arror
Reaeliing ABS Iranamiasion counler

Resaliing checksum feansmission
counter

ABS Iransfar moda

Saving ABS 52 bit dala

Clearing reglaler

rama|ar

Masking ratation directien parameter
Masking ABS dats aign

FLS procaseing command

{To be continued) I 2 |
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*1: Roading X-axis rolalion diceclion pa-

ABS transfer
retry centrof

Servo alarm de-
tection, alarm ta-
set control

ABS transfar moda
initial setting

ABS transfer
mode control

Absolute position
pofarity, A1SD75
rotation direction
satling deteclion
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2]

{Continued from pfecadlng paga) I 2 I

g
I

ABS raquosl  Feady to 2and ABS dain

]

10ms delay lUimer

(M)~

d dula rad enablad

{To ba continued) | 3 i
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M18  Ruotation direction judgment
—-ﬂ'— [=o8 K] [NEG D4]- Revaraing polatity of upper 16 bils
PLS processing com- [ - Kt D4] Dacramanting upgar 16 bite by 1 Reversing absclute
[NEG 03k~ Ravarsing patarity of 1ower 15 bits position potarity
L {-koDa]={+ Ki D4} Lowsrt6bilsm0 s D44 LD
M9 Co :
{1 i} " "
l—i} {} [MOv Ki%20 05]- Reading 4 bits -
Read  ABS data [ wAMD HO003 D519 Meswing 2 buis
anabled counter " .
(wor ©5 A0 ]+ adiig 2 51s Reading checksum
[ ROR K21 Right rotation of A0 2 bita 6 bits data
m {2 bils x 3 times)
{¢1)-{Counling the numbar of checksum dsin
[PLS Mw] p of raading 2 bilp
Mo Co
—{—3F [MOV K1X20 ©5]- Reeding 4 bits -
Read  ABS data [WAND Ho003 D53 Masking 2 bits
ehabled counter [ wor D5 0] adding 2 bits .
[DROR  K2] Right ratation of AD 2 bita Ei‘:: ?;:lgaABs o
{ + D5 D2 D2] Adding chacksum {2 bils x 16 times)
Do
{03 Gounling the number of ABS data
[PLS M11]j Complation of taading ABS 2 bita date ==
[+
I} [RORF K1G] — Aight rotation of AD 10 bils -
<ounlar EWAND Hoo3F AD] Masking sum check
—[= bz A0 {M8) sum check 0K
— [<> D2 A0 ] (M7)+{ 5um check NG
L__——-— MOV AD DG I+ Sum check memery Detecting ABS
co chacksum error
1: (Yam =1 ABS chacksum arror
Retry counter
Mii =
} [RST Y32]~ ABS snquast tmael
ADS 2 bits complellon T
M10
Checksum 2 bits complation
¥31 xaz
4} -4} [PLS M12] ABS 2 bits saquest ABS raquest
m .lmruler ?a;d; o sond centrot
Miz
{;L [SET v32]] ABS request sat
ABS 2 blis reguest
Yaz X22 K1
J|=“ "r (TZCIO)' 10ms delay limer
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L
{ 3 {Continusd from preceding page) | 3 |
Mé =
| [ DFROP Hooto Kootz D9 Ki J- *Y: Bnading AVSD75 homa positian ad-
Checksum OK PR IEEREE) mesemrsrreanmmmanm—. Y ol PR - .
H i | Resloring abso-
1 [ D+p- KO 03 03 ] Inarting consianl K tor conversion  + | |ute position
Note 5 inlo the upil of feed pot fulae H d
H H ata
L RN I PP 3
[D+P D3 Dg D3] Adeing kome position address Lo ab. =
solule position
MS ¥3B M24
—"‘h “ [SET M8 } A5 data ready —
Checksum ASS coor- Ghangs [~——{ DTOP HODOO Kt154 D3 K1 ]-| Changing X-axis surrent positian
dinate or-  llag
Tor .
= [ TO H0000 K150 K9003 K1 1 writing Mo, 8003 data far changing
) current valus Writing absolute
‘| position data 1o
[SET Y10} Peailianing stest 513[)75
X1 X4
H }r [HST ViO]— Swllching sia:t signal el on complation
Pesition- Siart com- . of positlaning
ing #led | plation Busy -
XA
-
L)
Eiror delectlen
Y3g X28
l==1} -+ [RST Y31 ] Resslling ABS transfer moda” ==
ABS gommi-  Servo ON PB
nicalion error
Y31 K50
als (10) -{ABS transfer made 5 sec. limer
ABS transfer mode
Y3t Y3z K10
F—j——} {11} = ABS request response 1 sec, limer
ABS transiar  ABS yaquast
mada
Detecling ABS
Y¥at ¥op Kio communication
—} in (13) -} ABS data send ready respanss 1 erter
ABS Irensfer’ Ready 1o sand sac. Fmer
moda ABS dota
TO
— ” (YSB) -1 ABS communicatlon error
ABS transfar N&
Ti
ABS request NG
T3
_.i |-—
Readying to send -
ABS dala NG
4 {To be continued) [ 4 ]
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M7

LT——I \

AND TYPICAL SEQUENCE PROGRAMS

(Continusd from preceding page) G‘j

I
Sum check NG
M15 c2

[PLs M15] ABS transfer retry start pulse

pulse

M16

—j—

Retry start Retry counter

[SET M16]~{ Sesting retry flag

n7
(c2) Retry counter

Retry flag set

K1
(T2)-] Relry wailing timer (100msec)

Retry waiting timer
MI039
|n

[RrST M15] Reselling retry flag

T
PLC RUN

{DMOV A0 D110 ] Saving roceived shifl dala

Positioning X-axis start
mode command

start cammand
L

Heme position returm

[ENDIH

ABS transfer re-
Lry conlrol

Note: When the unit setting parameter value of the AD75 poasitioning module is
changed from 3 (PULS) to 0 {mm), the unitis 0,1pm, To set the unit to 1pm, for
example, add the program enclesed in the broken line {Note) above to multipla

the feed command value by 10.

M X-axis start program exampie

Mota: Do not execute the X-axis start pragram while "M8" {ready to send ABS data) is

off.

W Dog type heme position return program

When *MB* (ready to send ABS data)
switches on, the X-axis start pregram is
executed by the X-axis start command.

Refer to the home position return program in the A1SD75 User's Manual.
This program recuires a program which outputs the clear signal (Y35) after

completion of home position return. Add the following program:

M22

[ FROM HooDO Kes7 D12 K1 1 signal

t—r| p———1[= D12 K18} (¥as )] Swilching clear signal on

Processing  Home pesition return
instruction completion judgment

49

Reading 1-axis home poshion return completlon

[WAND K0Oi6 1)12]— Masking home positlon relurn complation
{22} Homa posiilon retur procassing Instruction
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_
H Data set type home position return program for X axis
[Example}
After jogging the machine to the position where the home position is to be
sel, select the home position return mode and press the home position re-
turn start pushbulion switch to set the home position. The home pasition ad-
dress should he "500".
+ Switch power on, then perform jog operation or the like to run the motor
more than one revelution befora starling home position return.
Moo3g
il {¥10)}- Programmable controller raady
PLC RUN
MMame posllion T A T
i relum mode ¥31i X20 Xe? !
| B JF k——fb—————— (P13 -M20]-{ Clear signal ON timer | (Nots 1)
! ABS translar  Positioning Horms pasition request :
A moda coemplation return start PB '
lecrrerateesmarmammmrrsmmsmsmeammsassans P I [, H
M20 Kt
IL

i} (T10) Clear signal 100msec ON timer
Glear slgnal ON I'—"'"'-———-' [SET i

ribiva Mz1]-] Setling data set typs home positicn ratumn Tequest

M21

__”_..-_

Dala sel lype home po-
slilon return requesl

T10
als [RST M21}H Resetling dala set type home position return re-
Glear slgnal 100msec ON limer quest
M21 - -
- - {¥a5) —{ Switch clear signal on
Data sl selrcecearsencaiomenamomnann Y R vomtmmm—nn SR
lype home 3 Salling X-axls h fon %
positicn te- | [oMovP Ksop pe] Salling X-axis home poslion
Jutss requast; address *590" In dala reglster E (Note 2)
" [
| | . [ DTOP HOO0O K72 D9 K1 ] *1: Ghanging X-axls home posiy
' llen address H
JE N PR rmcemmmrr—an e, ER——
13 1
) [ oFROP Hoooo K72 Da K1 JH 1{Nota 3)
.
L R Y S [, .2
[ DTOP H0000 K1154 D9 K1 }+ *1: Chanyging X-axls cuirent value
[ To Hooop K1150 D9003 K1 JH Writing posilioning data No, 9003
[s%7 v10 ] Starting positioning
Y10 X1 X4 .
-} - “E}T - {RsT vioH Sfu;fitchlng BUSY signal off to awilch stait signal
Pasitioni osilicning olt.
51‘;5'.;_ toning complellan BUSY
‘ Xa

Error dataction

Note 1: Do not switch on the clear signal (Y35} for any other oparation than home position retum. To do so will cause a
position shift.

2:1f the data of the home position addtess parameter is not wiitten from the A7PHP programming tool or the like

balore slarling the data set type home pasilion return program, tha ladder {Note 2) is required and the ladder
{Note 3) is nol required.

3; Contrary to above 2, if the home position address is written in the home posilion address paramater, the ladder
{Nele 2) is not requirad but tha laddar (Nole 3} is required.
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Wl Electromagnetic brake output program

[Example]
To create the electromagnetic brake control signal
[Conditions}]

(1) While the ABS data is being transmitted {for several seconds after
the servo-on signal has changed from OFF 1o ON}, the motor should
be at a stop.

(2) "1ICHO" (electromagnetic brake oulput selection) should be sel in
parametet No. 1 of the servo amplifier.

Y31 x21

ik (Y34) - Electromagnelic brake oulput
ABS transfer Brake (ZSF)

mode
H Positioning completion program
{Example]
To create the status information for servo positioning completion.
[Condition] o -
While the ABS data is being transmilted {for several seconds after the
servo-oh signal has changed from OFF to ON), the motor should be at a
stop. .
Y31 X20
in i {M ) = Servo positioning completion
ABS lransfar Positioning
mode completion
Y31
IL
n
ABS transfer
mode X i
W Zeto speed program
[Exampie]
To creale the status information for servo zero speed.
[Gondition]
While the ABS data is being transmilted (for several seconds after the
servo-on signal has changed from OFF to ON), the motor should be at a
stop.
yat X21 .
e 4— (M } - Servo zero spsed
ABS lanster Zero spesd
mode
Y31
1L
i
ABS transfer
mode
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M Torque limiting made program

[Example]
To create the status information for the servo torque limiting mode.

{Condition]
Whila the ABS data is being transmitted (for several seconds after the

servo-on signal has changed from OFF to ON) the torque limiting mode
should be off.

‘ ¥ai X2z

M- ii (M ) - Servo torqus limiling mode
ABS transfer Torque limiting mode
mede

6.3.3 ABS sequence program example - 2-axis control

M ABS sequence program for Y axis

[Example]
Correct the X-axis ABS sequance program given in the preceding section,

and arrange the X- and Y-axis programs in series for use as a program for
2-axis control,

[Procedure)]
Make corractions to the X-axis ABS sequence program {o create a Y-axis
prograrm.

{1) Reallocate the X input contacts and Y output coils 1o match the Y
axis.

(2) Allocate the D registers, M contacls, T timers and C counters so that
those of the X axis are not repeated.

(8) Change the instructions marked "1 {A1SD75F2 buffer memory
addresses) in the program of the preceding section (X-axis program)
as indicaled below to use the program for the Y axis.

[FROMP HO000 K& D& Ki]- [FROMP Ho000 K155 D8 K1]
[DFROP HODOD K72 D9 Ki]- [DFROP Hooop K222 D9 KH]
[DTOP  HODGD K1154 D3 Ki]— [DTOF  HooOD K1204 D3 1]
[ro Hoooo Ki150 K900z  Kijo [TO HOODO K1200 K9003 Ki]

[Pregram configuration]

X-axis ABS sequence program

(Pregram in the preceding section)

¥-axis ABS sequence pragram
{Write by correcting the X-axis program}.
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6. CONNECTION OF ABSOLUTE POSITION SYSTEM
AND TYPICAL SEQUENCE PROGRAMS

W Data set type home position return program for Y axis

[Example]

Correct the X-axis data set type home position return program given in the
preceding seclion, and arrange the X- and Y-axis programs in series for
use as a program for 2-axis control.

[Procedure]
Make corrections to the X-axis data set type home position return program
to create a Y-axis program,

(1) Reallocate the X input contacts and Y outpul coils to match the Y
axis.

(2} Allocate the D registers, M contacts and T timers so that those of the
X axis are not repeatad.

{3} Change the instructions marked *1 (A18D71 buffer memory,
addresses) in the program of the preceding section (X-axis data set
type home position return program) as indicated below 1o use the
program for the Y axis,

[DTOP  HOOOD Ky2 [ot:] K1]-» [DTOP  HoOODD K222 D% Ki}
[DTOF  HOOOO Ki154 D3 K1]— [DTOP  HO0O0 K1204 D K1}
{TO Hooco K115¢ K9003  Ki]— [TO HOooOO K1200 KS003 Ki)

{Program configuration}

X-axis data set type home position return program
(Program in the preceding section)

Y-axis data sel lype home pasition return program
{Writa by teferring to tha X.axis program}




7. START-UP/MAINTENANCE

7. START-UP/MAINTENANCE

7.1 Parameter setting for the absolute position detection system

LT[ T]

_E Absclute position selection
©: Invalid
1: Valid

Category | No. | Symbol Name and funcilon Cﬂg;r:! T:]l::: Unlt Sr::lgn.g
Basic 1 *0P1 | Function selsction 1: Salect the serve lype oplion. 0000 0000

parametar . : to
1012

For the setting of the olher paramaters, refer o tha MR-J2-A Specllications and Installation Gulds |B[NA)67286.




7. START-UP/MAINTENANCE

72 Checking the absolute position data

Tha absolute position data can be checked by using the Set-Up Software
(MRZJW3-SETUP31E or Jater) in the following procedurs:

Operation procedure
(1) Select "(D) Diagnostic" to display the sub menu.

e

. 3 Bectral=mrposo Save Satue SA
Qe §isekp (Wbodttor EAMLem RJUZIEIY (PP ameter () lestorem, i, 0902
LX) depland

Uhnnlated reason dislayi )
St irs: it

Attt rakilive o - rv: dspind [
SVt distarii

Tark dhla deplaw]y
AHS 0ata d4Elidl)

Auwmatic V2 offsel dhopb)

(2) Select *ABS data display (B}" in the sub menu te call the ABS dala dis-
play window. :

9 WRedzARbes  Genetalepypose Servo Sep W

FiDhe (PSatw {kiMonilr (AAbrm (DIDbeoslic {BFasmler (THesl-ooa,

(3) Press the [END(q)] button to terminate the ABS data display window.
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-7. START-UP/MAINTENANCE

7.3 Start-up procedure for absclute position detection system

(1) Installing the battery

{2

@

(4

(5

~

—

—

Bhal)

Refer to Section 2.2, item (2) Battery for retaining absolute position
data.

Setting the paramelers

Set "1" al the leftmost digit of serve amplifier parameter No. 1 (1 JQ:
absolute position detsction valid). After that turn OFF the power and
then furn it back ON.

Clearing the absolute position lost alarm (A.25}

When the power is first turned ON after connecting the encoder cable,
the absolute position lost alarm (A.25) is generated. Leave the system
in this state for several minutes and then turn GFF the power. Turn ON
the power again; the alarm state will be cleared.

Checking the transmission of absolule position data

When the servo ON pushbutton switch is pressed, the absolute position
data is transmitted to the programmable controller. Use the following
procedure to check whether the absolute positicn data has been trans-
mitted correctly or not.

If the ABS data is transmitted correctly,

1) The ready signal {RD) comes ON,

2} At the programmable contreller, the “ready lo send" contact (M3 of
A1SD71, M99 for 1PG) is turned ON,

3) The value shown on the ABS data dispiay window of the Set-Up
Software (refer to Section 7.2) matches the value in the ABS data
registers (D3 and D4 for the A1SD71, D106 and D107 for the 1PG)
of the programmable controller. (When the home posilion address is
0.)

If the ABS time-out warning (A.E5) or other dala transfer error is gener-
ated in the pregrammable controller, take appropriate correclive action
by referring to Section B8.2.

Setting the home position

Wwith the absolute position detection syslem, the coordinate system
used for determining the position data is established when the home po-
sition is set in the system set-up operation. if positioning is executed
before the home posilion has been set the motor will run uncontrollably
and this will be dangerous. Always set lhe home position before start-
ing operalion. Home position setting is necessary in the following
cases as well as when selling up the system.

Cases in which home position setling is necessary

» Setting up the system

« When the control PCB in the servo amplifier is replaced or the
servo amplifier is replaced.

+ When the motor or the ABS encoder is replaced.
« When the absolute posilion lost alarm (AL25) is occurred.

For detalls of the methods for selting the home positien, refer to Chap-
ter 4.
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7. START-UP/MAINTENANCE
-

7.4 Maintenance and inspection

(1) Battery maintenance -

(2

—

The service life of the battery is 5 years or longer, However, it is advis-
able to replace the baltery every 3 or 4 years. If the battery atlarm
(A.9F) is oceurs, replace the battery immediately.

Replacing the battery

1) Turmn OFF the power supply to the amplifier.

2) Remove the baltery. Follow the procedure described in Section 2.2,
itemn (2) Battery for retaining absoclute position data, in reverse
order.

3} Install a new battery. Install the new baltery within 1 hour after
removal of the old one.

4) Turn ON the power to the servo amplifier and check if the absolute
position jost alarm (A.25) has occusred. If the alarm has occurred,
clear it and sel the home position.
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8. TROUBLESHOOTING

8. TROUBLESHOOTING

When the absolule position deteclion function is used, the following alarm
and warning codes are added to those provided for the standard functions.

8.1 ABS error
Alarm code screen
Display Pin Pin Pin Name Dellnitlon Cause Corractive action
CN1B19|CN1A18|CN1ATY)

A25 . 1 1 0 Absoluls | Absolute 1. Vollage of super Leave the system in the
pesition pesilion dala capacitar in alamn stale for a tew
lost in error encoderis low (Set- | minules with powar on.

Up start-up). Attor that, switch power
: off once, then on again.
Make home position
teturn again.
2. Battery voltage is Changs battery.
low. Make home position
3. Battery cabla or feturn again.
battery is faully.

A92 Battery Veltage of 1. Ballery cable is Repair cable or change
cable absolute broken. baltery.
breakage | position 2. Baltery veltage Change batte
waming dataction droppr:d o Z?BV or 9 24

system less
battery '
droppad,

A98B Home Heme position | 1. Command pulses 1. Maka provislons so
posilion retum coutld were antarad after that command pulses
setting not be made. droop pulse are nol enterad after
arror clearance. clearance,
waming 2. Reduce creep 2. The number of

speed for home rer;'lalhlpgl drOOPlh

position return f':" Ses 13 'al._rgﬂr an

operation. e in-position range
sel value.

ASF Battery Voltage of Battery voltage Change battery,
waming absolute dropped to 3.2V or

position less.
detaction

system

baltery

droppad.

AE3 Absclute | Pulses of 1. Noise entered Take aclion against
pasition absolute encoder. neise.
counter [ position 2. Encoder is faulty. Change serva motot,
warning encoder are

faulty

AES ABS Absolute 1. PLC ladder Corract program.
lime-out | position data program arror
waming | transfer fault |5 "pic_wiring ot gin Connect corractly.

CNiB-9/CN1B-6

AEA ABS Serva ON 1. PLC ladder Correct pragram,
sarvo (SON) signal program ertor -

ON was switched |5 5N signal mis- Cennact corractly,
waming on within 1 witing

sec, ajter

systemn had

gona into

absolute

poslilion data

transfer made.
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8. TROUBLESHOOTING

8.2 ABS data transfer error

The arror check of the PC ladder program operates in the following condi-
tions. M an error is detected, check the nature cf the error, locate the
cause and take appropriale action. ‘

M Cause of ABS data transfer error and corrective action

Error tam

Gutput coll

ADT1

1PG

Causa of actuation

Cause of error

{nspactlon

Carrectlve actlon

ABS
communicat
ich arror

Y49

Y11

« The ABS dala
transfer mode
signal (Y41) is
not completad
within 5 seconds.
The ready to
sand signal
{X32) is not
1urned OFF
within 1 second
after the ABS
dala request
signal {Y42) is
turned ON.

.

The ready lo
send signal
{Xa2) remains
OFF for langer
than 1 second

1) Wiring far the conlzol
signal {ABS Wransfer
mode signal, ABS
data request signal,
of ready to send
signal) is
disconnactad or
cehnected to the 8G
tarminal, :

2)PC ladder pragram
arror

3) Defeclive input or
output medule

4) Dafaclive PCB in the
sarvo amplifier

5)Power supply to the
sarvo ampiifier is
QOFF.

+ Check the wiring
for continuity.

« Check lhe PC
ladder program.

» Replace the
input or output
nodule.
Replace the
servo amplifier.
Turn on the
power to the
servo amplifier.

ABS dala
check sum
arror

Y4A

Yi2

Discrepancy in
sum check
occurred four
times
conseculivaly.

1) Wiring for the ABS

_ data signal (ABS bit
0 {DG1}, bit 1 {Z5P))
is disconnacted or
connected to the SG
terminal.

2)PGC ladder program
error .

3) Defective input
moduls

4) Defective PCB in the
serve amplifiar

ABS
coordinate
array

Y4B

The molor
positien is in the
negative
coordinale value
range when the
servo is turned

- ON or when
power supply is
tumed ON.

+ Corract the
wiring,

= Cofrant the
program

= Replace, the
input at output
module.

* Replace the
amplifier,

« Tuih ON the
power to tha
servo amplilier.

Check the wiring
for conlinuity.

Chack the PC
tadder program.
Replace the
input medule.

Replace the
servo amplifier.

+ Caorrect the
wiring.

« Gorrect the
program.

« Replace lhe
input or outpul
module.

» Replace the
amptifier.

1)The servo is turned
ON or the power
supply is turned OMN
near the machine
home pusition or in
the zone in which
addresses decreasa,

2) The machine falls on
a yerlical axis when
the servo sighal is
turhed ON/OFF.

» Turn ON the
servo at a point
mere than one
motor shail
revolution away
from the
machine homa
posilion in the
range in which
addresses
increase,

« Change the
elactromagnetic
brake operation
sequence (brake
ON/OFF lime),

+ Reconsidar the
position where
tha serve is
turned ON.

« Sat the home
position for
positioning apart
from the
machine home
posilion.

« Change the
electromagnetic
brake eperation
sequence.

Servo
alarm

Y48

Y10

Alarm relating to
the servo
amplifier, or
amergency stop,
is turned OM,

Refer to; ABS errot in Section 8.1 and the Specifications
and Installalion Guide supplied to the amplifier
Alarms and warnings in Section 8.2

Mote: The output coll numbers and input conlact numbers indicated in { ) above correspond to the numbers for A1SD71

(ADT1).
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8. TROUBLESHOOTING

M Error clearing conditions

. Qulput coil
Error P Cause of actuatlon Error cleating conditions | S¢M¥0 glpuaratlng
A15D71| 1PG conditions
ABS Y49 Y11 = The ABS data transler Tum OFF the serva ON PB Ready signal
communicat mode signal {Y41) is not signal (X386). {RD} is OFF.
ion error completed within 5 Maote 1
seconds.
+ The send daka ready signal
{X32) is net tumed OFF
within 1 second aller the
ABS dala raquest ssgnal
- £Y42) is turned ON.
= The ready to send S|gnal
{X22) remains OFF for
longer than 1 second,
ABS check Y4A ¥i2 « Discrepancy in sum gheck ADT1: Ready signal
SUth errer occurred four times The error state is cleared (RD) ts ON.
censeculively, when the servo ON PB signal
(X36) change from QFF to
ON. :
1PG:
The arror status is cleared
when the servo ON PB signai
is turned QFF.
ABS Y4B - « The metor position is in the | After moving the machine to Ready signal
coordinale '} negalive coordinale value positive coordinate value (RD} is OM.
error range when the servo is posilion in the JOG
wrned ON or when the operation, turn OFF the
pawer supply is turned ON. sarve ON signal and then
tum it ON again.
Sarvo Y43 Y10 | Alarm relating to the servo The error status is cleared Ready signat
alarm amplifier when the alarm reset - | {(AD} is OFF.
pushbutlon swilch is pressed
of the power supply is tWurned
OFF and {han back ON.

Nate 1; To move the machine to a safe position belora recovering machine operation, change the parameter setting for
the absclute position detection mode (servo parametsr No. 1} from "1 300" {valid) to —» 0QLIO*, |n this set-
ting, move the machine in the JOG mode.

2: Details of the ABS communication alarm are given balaw.

1} The OFF period of the send dala ready signal oulpul from the servo amplifier is checked.
Hl the OFF period is 1 second or lenger, Lhis is regarded as a fransfer fault and the ABS
communicalion error is generated.

. This etror is generated if lhe ABS time-out warnlng {A.ES) is generated at the servo
amplifier due to an ABS request time tims-oul.

ABS transior modo oN l

OFF Lsee
ABS request ON l
OFF The signat doss nel conw ON
Send dala ready oN 14
. t
OFF
ABS commuaicalion error
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8. TROUBLESHOOTING

ABS transler mode

ABS raquast

Send data ready

M Error clearing conditions

2) The time requirad for the ABS transfer mode signat to go OFF after it has been turned
ON {ABS transier lims} is checked, If the ABS transler time is longer than 5 saconds,
this is regarded as a transier fault and the ABS communication error is goneraled.
This arror is generated if the ABS time-out warning (A.ES) is generated at the serve
amplilier due 1o an ABS Wransfer mode completion time time-out,

ON Ir :
OFF Ssec The signat does nol go OFF //_;_'_
w

oN ] 2 3 4 18 19

pASUR e N I S N

ON 3

OFF 1 . 21 - 4 18 15 L
ABS communicalion error . . i

ABS transfer mode

ABS request

Send data ready

ABS communication error

3) To delact the ABS time-out warning {A.E5) at the servo amplifier, the time required for
the ABS request signal fo go OFF after it has been tumed ON (ABS request time} is
theckead, if the ABS request remains ON for longer Than 1 second, it is regarded that
an fault relating 1o the ABS request signal or the send data ready signal has eccurred,
and lhe ABS communicalion error is generated,

This arror Is generated if the ABS tima-out waming {A.E5} is generaled at the serve
amplifier due to an ABS request OFF lime time-out,

ON
OFF lsec

o Do

orF — Fhe sigan! o
doas nol go OFF
oN f =

GTF

8.3 Processing of absolute position data at detection of forward/reverse rotation stroke

end

When a stroke end (LSP or LSN) is detecled, the MR-J2 amplifier used with
the A1SD71 (AD71) pesitioning module stops accepting the command
pulse, and at the sama time, clears the deviation counter value {droop) to
zero 1o bring the serve motor shaft to an immediate stop. At this time, the
programmable controller keeps outputting the command pulse.Since this
causes a discrepancy between the absolute position data of the servo am-
plifier and the programmbale controller, a difference wili occur between the
position data of the serve amplifier and that of the programmable contreller.
To prevent this difference in position data from occurring, do as described
below, When the servo amplifier has delected the stroke end, perform jog
operation or the like to clear the stroke end. After that, switch the serve ON
signal off once, then on again, or switch the power off once, then on again.
This causes the absolute position data of the servo amplilier to be trans-
ferred to the programmable controller, restoring the normal daia.
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REVISIONS
* The manual number is given on the bottom lef of the back cover.

Print Date | *Manual Number - . Revision
Sep., 1996 | IB (NA) 67309-A . | First edition Translated from I1B-67308-A

Sep., 1997 | IB (NA) 67309-B Section 4-1: Note 3 changed.
) . Section 4-2: Note 4 changed.
Section 6-1-1: Connection diagram changed.
' "COMi" and "COM2" of A1SY40

connecled to "+24V",

Sectlon 6-3-3: Y-axis data setting lype home posatlon
return pregram changed.

Revised to conform to 1B-67308-B.

Nov., 1987 | IB (NA) 67309-C Section 6-2-2: MR-J2-A clear signal (CR) pin number
corrected.

Section 6-3-2: Dog type home position return program
corrected. :

Translated from IB-67308-D
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