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This Quick Start Manual for the servo ampli fiers of the MR-J3-T series with point table posi tio -
ning is desig ned to enable you to get your sys tem instal led and con fi gu red for use as quic kly as
pos si ble. Please note that this guide only covers the basic functions with the instruc tions neces -
sary to use these functions. Com plete des crip tions of all the sup por ted functions and all avai la -
ble exten sions can be found in the instruction man u als.

Please also note that the servo ampli fiers of the MR-J3-T series include the fol lo wing addi tio nal
major functions that are not covered in this Quick Start Manual:

P Com mu ni ca ti on via a se ri al port for con trol ling point tab le po si tio ning

P Po si tio ning con trol in BCD for mat with the op tio nal MR-DS60 di gi tal switch

P Am pli fier con troller circuit set tings and auto-tu ning functions

Sa fe ty Instructions

To ensure safe and pro per instal la tion of the equip ment please also observe the instruc tions and 
safety pre cau tions in the instruc tion manu als sup plied for your hardware. 

No tes in this Quick Start Manual:

NOTE Tips and use ful in for ma ti on.

Addi tio nal docu men ta tion:

P MR-J3-T In struc ti on Ma nu al (SH(NA030061-A)

P MR-J3-T In struc ti on Ma nu al for CC-Link (SH(NA030058-B)

P In struc ti on Ma nu al for the CC-Link Mas ter Mo du le:

– QJ61BT11N

– A1SJ61BT11

– A1SJ61QBT11

– FX2N-16CCL-M
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1 Introduction

The servo ampli fi ers of the MR-J3-T series are designed spe cif i cally for drive posi tion ing appli -
ca tions using point-to-point posi tion ing with out inter po la tion or tra jec tory con trol. The posi tions
to be accessed stored in a table and can be selected cycli cally, indi vid u ally or in any order with:

P Di gi tal signals

P CC-Link communication

The MR Configurator setup soft ware package enab les the user to test the ente red posi tio ning
steps quic kly and easily in test mode.

1.1 Preparations

The fol low ing prod ucts and parts are needed for using the point table posi tion ing fea -
tures described in this man ual:

P A ser vo am pli fier, for ex am ple MR-J3-10T

P A ser vo mo tor com pa ti ble with the se lec ted am pli fier
Ex am ple: HF-KP13 mo tor for the MR-J3-10T ser vo am pli fier

P MRZJW3-SETUP221E Ver sion C0 of the MR Configurator setup soft ware pack age 

P MR-J3USBCBL3M USB ca ble for con nec ting your PC/no te book with the ser vo am pli fier

P MR-PWS1CBL•M-A1-L mo tor con nec tion ca ble

P MR-J3ENCBL•M-A2-L ro tary en coder ca ble

P MR-J2CMP2 con nec tor for CN6 I/O sig nal con nec tor 

P Po wer supp ly ca bles con for ming to the ap pli ca ble in stal la ti on re gu la tions

P Con nec ti on ca bles for the con trol ter mi nals

Requi red for posi tio ning con trol with digi tal sig nals:

P MR-J3CN1 con nec tor for com mu ni ca ti on con nec tor CN10 

P Op tio nal MR-J3-D01 ex pan si on card

Use ful but not abso lu tely neces sary:

P Sim u la tion Box and ter mi nal block with con nec tion ca ble for test ing:
FX Sim u la tion Box (Art. No. 3386)
MR-TB50 ter mi nal block for CN10 (MR-J3-D01)
MR-J2M-CN1TBL•M ca ble for con nect ing CN10 to MR-TB50

Introduction Preparations
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Requi red for posi tio ning con trol via a CC-Link net work:

P Q-Rack with PLC and the CC-Link mo du le QJ61BT11N 
or
A–Rack with PLC and CC-Link module A1SJ61BT11, A1SJ61QBT11 or FX2N-16CCL-M

P CC-Link ca ble com pa ti ble with ver sion V1.10 Stan dard

P Ca ble for con nec ting the PC/no te book to the PLC CPU:
Q se ries: SC-Q QC30R2 
A and FX se ries: SC-09

P The GX IEC De vel oper pro gram ming soft wa re pa cka ge for con fi gu ra ti on of the data com -
mu ni ca tions set tings

NOTE This Quick Start Ma nu al  des cri bes the in stal la ti on and se tup of a ty pi cal ser vo sys tem con -
si sting of an MR-J3-10T ser vo am pli fier (sing le-pha se, 230V / 100W) and an HF-KP13 ser -
vo mo tor. Note that the spe ci fi ca tions of this sam ple sys tem may dif fer from tho se of your
con fi gu ra ti on – plea se check your equipment’s instruction manuals for de tails if necessary.

Preparations Introduction
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2 Installing the Equipment

The pro ce dure for the phys i cal instal la tion of the MR-J3-T series hard ware is exactly the same
as for the MR-J3-A and MR-J3-B mod els. The dimen sions of the MR-J3-T series ampli fi ers are
iden ti cal to those of the match ing mod els of the MR-J3-A and MR-J3-B series.

NOTE Plea se con sult the in struc ti on ma nu al for de tai led in stal la ti on in struc tions.

2.1 Installing the MR-J3-D01 Extension

Pro ce dure:

a Remove the cover of the CN7 con nec tor on the right side of the MR-J3-T hous ing.

b Po si ti on the MR-J3-D01 ex ten si on over the up per and lo wer moun ting points 1 on the ser -
vo am pli fier, then press the ex ten si on into pla ce so that the lugs click into po si ti on in the up -
per and lo wer moun ting points 2. This also con nects the ex ten si on to the am pli fier via con -
nec tor CN7 on the amplifier.

c Fas ten the ex ten sion se curely to the servo am pli fier with the M4 screw (in cluded) as
shown in Fig. 2-2.

Installing the Equipment Installing the MR-J3-D01 Extension
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Fig. 2-1: Fix ing points of the ex ten sion MR-J3-D01

Up per mount ing
point 2

Co ver for CN7 
con nec tor

Up per mount ing 
point 1

Lo wer mount ing 
point 1

Lo wer moun ting
point 2



NOTE To un in stall the ex ten si on per form the abo ve steps in the re ver se or der. To re lea se the re tai -
ning clips press the re tai ning tabs mar ked “Push” in wards and pull the ex ten si on out to the
side.

Installing the MR-J3-D01 Extension Installing the Equipment
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3 First Functional Test

The wir ing dia gram below (Fig. 3-1) shows the min i mum con nec tions that you must make to test
an MR-J3-T series ampli fier with the MR Configurator setup soft ware. In test mode you can
check whether all the com po nents are work ing prop erly.

NOTE You can also use the op tional MR-PRU-03 HMI con trol ter mi nal for per form ing ini tial tests
and set ting the am pli fier’s pa ram e ters. For fur ther de tails see the MR-J3-T se ries in struc tion 
man ual. 

3.1 Minimum Connections for the Functional Check

First Functional Test Minimum Connections for the Functional Check
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Fig. 3-1: Wir ing di a gram for min i mum con fig u ra tion with out con trol ter mi nals

1-phase
200–230V AC

Servo motor

Motor



3.1.1 Con nec tor pin assign ments

Minimum Connections for the Functional Check First Functional Test
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Fig. 3-2: Power and con trol con nec tor pin as sign ments for min i mum con fig u ra tion

Po wer ter mi nals Ser vo amplifier
MR-J3-mT

USB
port

I/O extension
MR-J3-D01

Con nec tor CN2



3.2 Functional Test Settings

The fol low ing input sig nals are required to acti vate the servo ampli fier’s motor out put:

P EMG -> Force stop (safety sig nal)

P SON -> Servo ON

P LSP -> For ward ro ta tion stroke end (limit switch)

P LSN -> Re verse ro ta tion stroke end (limit switch)

You can con fig ure the servo ampli fier to acti vate these sig nals auto mat i cally when the power is
switched on:

Pro ce dure:

a Con nect the PC / note book to the servo am pli fier’s USB port (CN5) with the
MR-J3USBCBL3M ca ble.

b Start MR Configurator on the com puter and make the fol low ing set tings:

– Se lect the MR-J3-T se ries servo am pli fier:

First Functional Test Functional Test Settings
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Fig. 3-3: Se lect ing the servo am pli fier
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– Set the pa ram e ter for the au to matic ac ti va tion of the EMG, SON and LSP/LSN in put
sig nals: 

Pa ram e ter PD01 “In put sig nal au to matic ON se lec tion 1”  = 1C04

 

– Turn the servo am pli fier off and then turn it on again to in itial ise the new pa ram e ter set -
ting.

Functional Test Settings First Functional Test
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Fig. 3-4: Pa ra me ter set tings for au to ma tic in put sig nal ac ti vat ion.
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3.3 Configuring Positioning Point Tables

The posi tion val ues, travel speeds and accel er a tion and decel er a tion times are stored in tables
known as “point tables”. We will now go through the steps required to con fig ure and define a
point table.

Pro ce dure:

a Se lect the Point Ta ble op tion from the Point-data menu. 
b En ter the val ues for the move ments (po si tion, speed, ac cel er a tion and de cel er a tion times)

in the Point Ta ble List win dow, us ing one line for each move ment:

– En ter tar get po si tion (a) in µm x 10STM (STM:  e in di a gram).

– En ter speed (b) in rpm.

– En ter ac cel er a tion/de cel er a tion times (c) and (d) in ms as re quired for the mo tor’s rated 
speed.

c Save the en tries by click ing on the Write All but ton.

Make sure that the Aux. Func. value in every line is left at the default fac tory set ting (“0”) to
ensure that select ing a posi tion value in the table does not inad ver tently acti vate any sub se -
quent table entries. 

NOTES In the fac tory de fault set tings the ab so lute value com mand sys tem for the tar get po si tions is
ac ti vated with pa ram e ter PA01 “*STY”. When this sys tem is ac tive all tar get po si tion val ues
are re ferred to the phys i cal home po si tion. Al ter na tively you can also se lect the in cre men tal
value com mand sys tem. The ab so lute po si tion de tec tion sys tem for the home re turn func -
tion can be set with pa ram e ter PA03 “*ABS” (see chap ter 4.3).

Load ing the fac tory de faults will not over write your point ta ble en tries.

First Functional Test Configuring Positioning Point Tables
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Fig. 3-5: Point ta ble po si tion ing en tries in the point ta ble list win dow 
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3.4 Functional Test with MR Configurator

Using MR Configurator you can per form a basic test of the indi vid ual posi tion ing steps and make 
adjust ments for your appli ca tion. Note that set ting param e ter PA14 does not have any effect on
the rota tion direc tion in jog mode when using MR Configurator. The rota tion direc tions are
defined as fol lows, look ing at the end of the drive shaft (i.e. towards the motor):

P FOR WARD -> anticlockwise

P RE VERSE -> clockwise

NOTES Home po si tion re turn is not pos si ble in test mode when us ing MR Configurator – use the jog
func tion to move to the start ing po si tion.

You can set the ro ta tion di rec tion in “sin gle-step feed mode” with pa ram e ter PA14.  

3.4.1 Select ing point table posi tion entries

Pro ce dure:

a Se lect Sin gle-step Feed 1 in the Test menu.
b To se lect a po si tion en ter its point ta ble line num ber in the di a log box dis played 2.
c Start the po si tion ing op er a tion 3. 

Functional Test with MR Configurator First Functional Test
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Fig. 3-6: Sin gle-step Feed win dow for test ing in di vid ual po si tion ing steps
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4 Positioning with Digital Inputs 

This chap ter describes how point table posi tion ing is used in most appli ca tions with the MR-J3-T 
series ampli fi ers and the MR-J3-D01 I/O exten sion.  

NOTE Please re fer to the in struc tion man ual if you need other func tions other than those de scribed
here for your ap pli ca tion.

4.1 Additional Connections 

The ini tial func tional tests described in chap ter  3.1 were per formed with a min i mum con nec tion
con fig u ra tion. For the full range of stan dard func tions you now need to make addi tional power
sup ply and con trol ter mi nal con nec tions on the CN6 and CN10 ter mi nal blocks, as shown below
in Figs. 4-1 and 4-2.

Positioning with Digital Inputs Additional Connections 
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Fig. 4-1:  Sin gle-phase power con nec tions for the MR-J3-T am pli fier

1-phase
200–230V AC

Servo motor

Motor

Encoder
Encoder cable

Alarm

EMG. OFF OFF ON

EMG. OFF

Servo ON

Servo amplifier

24V DC
24V DC ± 10 %
800 mA

24V DC
24V DC ±10%
150mA
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1 DI0

2 DI1

3 DI2

4 DI3

5 DI4

6 DI5

7 DI6

8 DI7

13 DICOM

14 DICOM

21 SON

22 ACD0

23 ACD1

24 ACD2

25 ACD3

26 RES

32 MD0

35 ST1

36 ST2

37 DOCOM

49 INP

Con nec tor CN6 Con nec tor CN10 CN10 pin assignments

Fig. 4-2: Pin as sign ments of con nec tors CN6 and CN10



NOTES You can find a brief de scrip tions of the sig nal func tions in Ap pen dix A.1. Please re fer to the
in struc tion man ual for a com plete ref er ence.

All dig i tal sig nals de scribed in this man ual use source logic.

For safety rea sons the EMG sig nal must be con nected to pin 1 of con nec tor CN6 if the
servo am pli fier is not op er ated dur ing the first func tional test. The EMG sig nal is per ma -
nently as signed to pin 1 and the am pli fier is de ac ti vated when there is no EMG sig nal if it is
con fig ured ac cord ingly (see chap ter 3.2).

Positioning with Digital Inputs Additional Connections 
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Fig. 4-3: Con nec tion of the con trol ter mi nals with PNP logic (source lo gic)

24V DC ±10%
150mA a

24V DC

EMG. OFF
Prox im ity dog

For ward stroke end
Re verse stroke end

max. 10m

max. 10m

24V DC ±10%
800mA a

24V DC

Point
ta ble

selection

SERVO ON
RESET

Automatic/Manuall

For ward ro ta tion start
Re verse ro ta tion start

a A 24V 1000mA power sup ply can be
used for all con trol ter mi nals.

max. 10m

In po si ti on

Alarm code

MR-J3USBCBL3M

(Option)

max.10 m



4.2 Turning off Automatic Input Signal Activation

Pro ce dure:

a  Re set parameter PD01 to a value of "0":

Turning off Automatic Input Signal Activation Positioning with Digital Inputs 
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Fig. 4-4: Switch ing off au to matic in put sig nal ac ti va tion

1



4.3  Home Position Return

At the fac tory the MR-J3-T servo ampli fi ers are con fig ured with the incre men tal sys tem acti -
vated by default (i.e. the abso lute posi tion detec tion sys tem is switched off). This means that the
cur rent posi tion is not stored when the ampli fier's power sup ply is switched off, mak ing it nec es -
sary to per form a return to home posi tion every time the unit is pow ered up. You can con fig ure
the home posi tion return mode with Param e ter PC02:

Para me ter PC02

The most com monly used modes are:  

1. Dogless Z-phase ref er ence mode (A)
2. Prox im ity dog mode (0)

These two modes are described in detail below. Dogless Z-phase ref er ence mode is suit able for
sim ple appli ca tions. Dog mode is fre quently used for stan dard appli ca tions. 

4.3.1 Dogless Z-phase ref er ence mode

In this mode the Z-phase of the rotary encoder (zero posi tion of the encoder) is used as the
machine's phys i cal home posi tion. How ever, it is quite rare to be able to con fig ure a machine so
that its phys i cal home posi tion exactly matches the Z-phase of the encoder. It is thus almost
always nec es sary to enter an off set (shift) with param e ter PC06.

After acti va tion of the for ward start com mand ST1 (or reverse ST2) the home posi tion return is
ini ti ated by param e ter PC04  (“home posi tion return speed”).  When the Z-phase sig nal from the
encoder is reg is tered the servo motor brakes to a halt. After this a pre cise return to home is per -
formed at creep speed with param e ter PC05. 

The phys i cal home posi tion can be shifted in rela tion to the zero posi tion of the encoder
(Z-phase) with the home posi tion off set (shift) defined with param e ter PC06. Param e ter PC07
can be used to define a home posi tion value other than zero.

When the home posi tion return has been com pleted suc cess fully the servo ampli fier acti vates
the ZP sig nal.

Positioning with Digital Inputs  Home Position Return
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Home po si ti on re turn modes

0: Prox im ity dog mode
1: Count mode 
2: Data set ting mode
3: Stop per mode
4: Ig nore home position
5: Dog mode, rear end re fer en ce

6: Count mode, front end re fer en ce
7: Dog cra dle mode
8: Dog mode, last Z-phase re fer en ce
9: Dog mode, front end re fer en ce
A: Dogless Z-pha se re fer en ce



Tim ing chart:

a You must turn the power off and on again to ac ti vate this pa ram e ter.

 Home Position Return Positioning with Digital Inputs 
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Fig. 4-5: Home po si tion re turn se quence in dogless Z-phase ref er ence mode

PC04 “Home pos. re turn speed”

PC06 “Home off set”

PC05 “Creep speed”

Auto/Man ual mode (MD0) ON
OFF

Se lect point ta ble no. (DI0)

Start command
Forward (ST1)

ON
OFF

Start command
 Re verse (ST2)

ON
OFF

Servo mo tor speed setting

Z-phase of encoder ON
OFF

Home  re turn com plete (ZP) ON
OFF

No. Code Function Description

PA05 a *FTY Feed length mul ti -
pli ca tion factor

Needed here to scale the home po si tion value to the phys i cal co or -
di nate sys tem.

PC02 a *ZTY Home po si tion 
re turn mode

Se lects the home po si tion re turn mode:
A: Dogless Z-phase ref er ence mode

PC03 a *ZDIR Home po si tion 
re turn direction

0: In cre men ting count ing of en coder pulses
1: Dec re ment ing count ing of en coder pulses

PC04 ZRF Home po si tion
re turn speed

Sets home po si tion re turn speed un til first de tec tion of the Z-phase
in [rpm].

PC05 CRF Creep speed Speed for pre cise move ment to home po si tion in [rpm].

PC06 ZST Home po si tion 
off set (shift)

Dis tance be tween the en coder zero point (Z-phase) and the phys i -
cal home po si tion in [µm].

PC07 a *ZPS Home po si tion 
re turn po si tion
value

The home po si tion re turn stops when the Z-phase po si tion is
reached.You can en ter a non-zero co or di nate for this position [in
10STMµm] with this parameter.

Table 4-1: Pa ram e ter ref er ence table



Exam ples:

a The Z-phase of the en coder is de fined as the phys i cal home po si tion of the ma chine. In this
ex am ple we are go ing to per form the home po si tion re turn at 200 rpm in the di rec tion in
which the en coder pulses are counted incrementally.

Param e ter set tings:

Positioning with Digital Inputs  Home Position Return
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Fig. 4-6: Rel e vant pa ram e ter set tings for ex am ple 1

2

1 Pa ram e ter set tings for ex am ple

Fig. 4-7: Val ues shown when the home po si tion re turn has
been com pleted cor rectly



b Per form a home po si tion re turn as in ex am ple 1 but with an off set be tween the phys i cal and 
en coder home po si tions, set with pa ram e ter PC06. 

Param e ter set tings:

 Home Position Return Positioning with Digital Inputs 
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Fig. 4-8: Relevant pa ram e ter set tings for ex am ple 2. The off set is en tered with pa ram -
e ter PC06.

2

1 Pa ram e ter set tings for ex am ple

Fig. 4-9: Val ues shown when the home po si tion re turn has been com pleted correctly

Fol low ing com ple tion of the home 
po si tion re turn:

The servo mo tor has trav elled to
the spec i fied home po si tion. The
home po si tion of the en coder has 
been ex ceeded by the value of
PC06 = 3,000 µm. For the mo tor
con nected this is equiv a lent to
259,144 en coder pulses.



4.3.2 Dog mode home posi tion return

In this mode, instead of the encoder Z-phase(Fig. 4-6), the DOG sig nal is used  to switch from
“home posi tion return speed” PC04 to “creep speed” PC05. You can use param e ter PD16 “prox -
im ity dog detec tion polar ity” to spec ify whether a log i cal “1” or a log i cal “0” should be iden ti fied as
an active DOG sig nal. 

As in a above, the phys i cal home posi tion can be shifted in rela tion to the home (zero) posi tion
of the encoder (Z-phase) with PC06 “home posi tion off set (shift)”. In addi tion to this you can also
set a non-zero coor di nate for the home posi tion with PC07.

Con di tions for the prox im ity dog signal:

The prox im ity dog sig nal (DOG) must ful fill the fol low ing con di tions to ensure that the Z-phase of
the encoder is detected dur ing the acti va tion period of the DOG sig nal:
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L1 O 60 N 2 L1 = Length of the DOG sig nal in [mm]
V  = Home po si tion re turn speed in [mm/min]
td  = Deceleration time in [s] 

L2 O 2 N iS L2  = Length of the DOG signal in [mm]
iS = Dis tance for one ro ta tion of the mo tor in [mm]

V td



Tim ing chart:
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Auto/Man ual mode (MD0) ON
OFF

Se lect point ta ble no. (DI0)

Start command
Forward (ST1)

ON
OFF

Start command
Reverse (ST2)

ON
OFF

Servo mo tor speed setting

Z-pha se of encoder ON
OFF

DOG signal ON
OFF

Home re turn com plete (ZP) ON
OFF

Fig. 4-10: Home po si tion re turn in prox im ity dog mode

PC05 “Creep speed”

PC04 “Home pos. re turn speed”

PC06 “Home off set”



a You must turn the power off and on again to ac ti vate this pa ram e ter.

Exam ple: 

In the fol low ing exam ple the phys i cal home posi tion is at the posi tion of the Z-phase of the
encoder. How ever, we now want to assign a non-zero value in the phys i cal coor di nate sys tem to 
this posi tion. 
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No. Code Function Description

PA05 a *FTY Feed length mul ti -
pli ca tion factor

Needed here to scale the home po si tion value to the phys i cal co or -
di nate sys tem when a home po si tion off set (shift) has been set.

PC02 a *ZTY Home po si tion 
re turn mode

Se lects the home po si tion re turn mode:
0: Prox im ity dog mode (DOG)

PC03 a *ZDIR Home po si tion 
re turn di rec tion

0: In cre ment ing count ing of en coder pulses
1: Dec re ment ing count ing of en coder pulses

PC04 ZRF Home po si tion 
re turn speed

Sets home po si tion re turn speed un til first de tec tion of the Z-phase
in [rpm].

PC05 CRF Creep speed Speed for pre cise move ment to home po si tion in [rpm]

PC06 ZST Home po si tion 
off set (shift)

Dis tance be tween the en coder home position (Z-phase) and the
phys i cal home po si tion in [µm]. Does not change the zero point of
the phys i cal co or di nate sys tem.

PC07 a *ZPS Home po si tion 
re turn po si tion
value

The home po si tion re turn stops when the Z-phase po si tion is
reached.You can en ter a non-zero co or di nate for this po si tion [in
10STMµm] with this pa ram e ter.

PD16 a *DIAB In put sig nal
polarity

Log i cal value for de tec tion of the prox im ity dog sig nal (DOG):
0: Ac tive DOG on log i cal "0"
1: Ac tive DOG on log i cal "1" 

Table 4-2: Pa ram e ter ref er ence table

Pa ram e ter value  Mul ti pli ca tion fac tor STM

0 1

1 10

2 100

3 1000



Param e ter set tings:

The posi tion value is cal cu lated as fol lows: 

 X = PA05 N PC07 in [mm]

In the above exam ple with PA05 = 1 and PC07 = 1000  [10STM µm] this gives us:

 X = 1000 N 101 µm
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Fig. 4-11: Re le van t parameter set tings for the ex am ple. The home po si tion value is en -
tered with PC07.

2

1 Pa ram e ter set tings for ex am ple

Fig. 4-12: Val ues shown when the home po si tion re turn has been com pleted correctly

Fol low ing com ple tion of the
home po si tion re turn:

The servo mo tor has trav elled to 
the en coder home po si tion
which is also the ma chine’s
phys i cal home po si tion. How -
ever, this po si tion corresponds
to a value of 100mm in the ma -
chine’s co or di nate sys tem.



4.4 Configuration for Positioning 

If you install the MR-J3-D01 I/O expansion you can use point table posi tion ing, which allows you
to select posi tions from a list of up to 256 table entries with a com bi na tion of eight dig i tal inputs.
Table 4-3 shows how binary input sig nals are encoded to address the point table entries. 

In the fac tory default con fig u ra tion the incre men tal sys tem is acti vated, which means that the
abso lute posi tion detec tion sys tem is turned off (PA03 “abso lute posi tion detec tion sys tem”).In
this mode the cur rent posi tion is not stored when the power is turned off and you must thus per -
form a home posi tion return every time the ampli fier is pow ered on. The default con fig u ra tion
also uses abso lute tar get posi tions (PA01 “posi tion ing con trol mode”). 

a To ac ti vate this pa ram e ter you must switch the am pli fier power off and on again.

Positioning with Digital Inputs Configuration for Positioning 

MR-J3-T 4 - 23

Dig i tal In put Signals Se lected Point
Ta ble EntryDI7 DI6 DI5 DI4 DI3 DI2 DI1 DI0

0 0 0 0 0 0 0 1 1

0 0 0 0 0 0 1 0 2

0 0 0 0 0 0 1 1 3

0 0 0 0 0 1 0 0 4

·
·
·

·
·
·

·
·
·

·
·
·

·
·
·

·
·
·

·
·
·

·
·
·

·
·
·

1 1 1 1 1 1 1 0 254

1 1 1 1 1 1 1 1 255

Table 4-3: Se lec tion of point ta ble en tries with dig i tal in put signals 

No. Code Function Description

PA01 a *STY Po si tion ing con trol 
mode

0: Ab so lute tar get po si tion values
1: In cre men tal tar get po si tion values

PA03 a *ABS Ab so lute po si tion
de tec tion system

0: In cre men tal sys tem (ab so lute de tec tion off)
1: Ab so lute po si tion de tec tion sys tem on

PA05 a *FTY Feed length mul ti -
pli ca tion fac tor 

Needed here to scale the home po si tion value to the phys i cal co or -
di nate sys tem when a home po si tion off set (shift) has been set.

Table 4-4: Pa ram e ter reference

Pa ram e ter
value

Mul ti pli ca tion
fac tor STM

Range of the tar get 
po si tion values

0 1 −999.999 .. +999.999

1 10 −9999.99 .. +9999.99

2 100 −99999.9 .. +99999.9

3 1000 −999999 .. +999999



The fol low ing exam ple shows some typ i cal con fig u ra tion set tings used for many com mon posi -
tion ing appli ca tions:

Pro ce dure:

a Se lect the in cre men tal sys tem for po si tions with  PA03 *ABS.
b Se lect ab so lute value com mand mode for tar get po si tions with PA01 *STY.
c Set a mul ti pli ca tion fac tor with PA05 *FTY = 1 => 10 times fac tor.

This gives us the fol low ing posi tion system:

NOTE If tar get po si tions are en tered us ing the in cre men tal sys tem it is not pos si ble to change the
ro ta tion di rec tion via the point ta ble. In this mode the ro ta tion di rec tion can only be changed
with the start com mands (ST1/ST2). 
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Fig. 4-13: Ef fec tive range of the po si tion val ues with the sam ple set tings

Min. ab so lute value
−9999.99

Max. ab so lute value
+9999.990

Range of pos si ble po si tion values
in [10STM µm]

Fig. 4-14: Rel e vant  pa ram e ters af fect ing the tar get po si tion setpoint values

2

1 Pa ram e ter settings for example



d The point ta ble en tries for the in di vid ual po si tion ing steps are con fig ured in the col umns
num bered 1 to 4 in the point ta ble list shown be low. 

Tips for edit ing point table entries:

P The value in the Aux. Func. col umn should nor mally al ways be zero. Oth er wise the sys tem
will au to mat i cally jump to the next en try in the ta ble and ex e cute the next po si tion ing com -
mand af ter com plet ing a po si tion ing step, even if there is no change in the in put sig nals. 

P The Dwell Time col umn can be used to in sert a de lay be tween reach ing the tar get po si tion
of the po si tion ing step for the cur rent ta ble line and con tin u ing to the next ta ble line. This
op tion should only be used when mul ti ple po si tion ing steps are per formed au to mat i cally,
with out changes in the in put sig nals. 

P The but ton In sert in serts a new line above the se lected ta ble line. De lete de letes the se -
lected line.

P The Ver ify func tion checks whether the po si tion ing ta ble in MR Configurator matches the
ta ble stored in the con nected servo am pli fier. If the ta bles don't match a mes sage is dis -
played show ing the line num ber where the dif fer ence was found: 
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Fig. 4-15: Ex am ple of a po si tion ing ap pli ca tion with 8 posi tion ing steps

1 2 3 4

Num ber of ta ble line
where ta bles in am pli fier
and MR-Configurator do
not match



P Al ways de ac ti vate start com mand ST1/ST2 be fore start ing a new po si tion ing se quence.   
Then you can se lect a new ta ble en try with DI0 - DI7 and start the po si tion ing se quence
with ST1/ST2.

P Ta ble en tries are not re set when you re store the am pli fier's fac tory de fault set tings!

P You do not need to turn the am pli fier off and on again af ter changing ta ble en tries.

NOTE Please see the in struc tion man ual for full de tails on all these pro ce dures.

4.4.1 Import ing and export ing point tables

There are two dif fer ent ways to store the point table from your pro ject so that you can edit it again
later in exter nal pro grams and MR Configurator:

P Export the point ta ble as a text file with the ex ten sion .ptb. This cre ates a plain text file that
can be ed ited with a nor mal text ed i tor.

P Ex port the point ta ble as a file with the ex ten sion .csv. These files con tain  data that can be
ed ited by spread sheet pro grams like Microsoft Ex cel.

Pro ce dure:

a The Point Ta ble List win dow must be open and ac tive.
b How to ex port the point ta ble to a file:
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Fig. 4-16: Ex port ing the point ta ble to a file for ar chi val or editing

2

1

3



c How to open/im port a point ta ble data file:
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Fig. 4-17: Open ing a point ta ble file to im port the data 

2

1

Fig. 4-18: Point ta ble po si tion data im ported from a .csv file 



4.5 Functional Test of Digital Input Positioning 

Nor mally you need a sim ple con trol ler to set the dig i tal inputs used to select the point table posi -
tion entries, for exam ple a PC, a mini PLC or an HMI con trol ter mi nal. This chap ter explains how
you can per form a thor ough check of the func tion al ity of the posi tion ing con trol func tions with out
need ing to per form the addi tional work of pro gram ming and install ing a con trol ler.

Fig. 4-19 shows a test instal la tion with out an exter nal con trol ler. Note that the FX Sim u la tion Box 
used in this setup can set a max i mum of 14 dig i tal inputs.

NOTE The test setup shown above does not use any safety fea tures for the tests (EMG. OFF). You
should thus only use this setup in a con trolled test en vi ron ment where er rors can not cause
any dan ger for per son nel or equip ment!
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Fig. 4-19:   Test setup for sim u lat ing po si tion ing with dig i tal inputs

1-pha se
200–230V AC

Servo motor

PC

FX Simulation Box

24V DC
24V DC
power supply

Motor

Encoder
Encoder cable

1 MR-J3USBCBL3M
Cable length: 3m

2 MR-J2CMP2

3 MR-J2M-CNT1TBL-M
Cable length: 0.5–1m

4 MR-TB50



MR Configurator can mon i tor all the inputs and out puts of the MR-J3-T, includ ing those on the 
MR-J3-D01 I/O extension.

Pro ce dure:

a Con nect the PC/note book to the USB port (CN5) of the servo am pli fier us ing ca ble
MR-J3USBCBL3M.

b Star t MR Configurator and make the fol low ing selections:

– Se lect the MR-J3-T se ries am pli fier.

– Se lect the MR-J3-D01 ex pan sion card (“op tion unit”).

After this you can mon i tor the sig nals of the expan sion card with the option Option unit I/F dis play
in the Mon i tor menu.
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Fig. 4-20: Set tings in MR Configurator for check ing the MR-J3-T with the MR-J3-D01
ex pan sion card

Fig. 4-21: Se lec tion of the “Op tion unit I/F dis play” ter mi nal mon i tor option

2

1
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Fig. 4-22: The “Op tion unit I/F dis play” ter mi nal mon i tor ing window



5 Positioning via a CC-Link Network

As an alter na tive to using dig i tal sig nals you can also con trol posi tion ing with MR-J3-T servo
ampli fi ers via a CC-Link net work con nec tion. 

NOTE Be fore pro ceed ing ensure that the MR-J3-D01I/O ex pan sion card is not in stalled. If it is in -
stalled CC-Link com mu ni ca tions will be dis abled.

5.1 Additional Connections

In addi tion to the min i mum con fig u ra tion described in chap ter 3.1 you also need to connect the
CC-Link cable and the cabling for con nec tor CN6 for this mode.

a To pre vent an elec tric shock, al ways con nect the pro tec tive earth (PE) ter mi nal (ter mi nal
marked ) of the servo am pli fier to the pro tec tive earth (PE) of the con trol box.

b Con nect the di ode in the cor rect di rec tion. If it is con nected re versely, the servo am pli fier will
be faulty and will not out put sig nals, dis abling the emer gency stop (EMG) and other pro tec -
tive cir cuits.

c The forced stop switch (nor mally closed con tact) must be in stalled.
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Fig. 5-1: Con nec tions for op er at ing the servo am pli fier via a CC-Link network

i

Ready

Trouble f

Home position
return completion

≤ 10 m

Encoder Z-phase pulse
(differential line driver)

Encoder A-phase pulse
(differential line driver)

Encoder B-phase pulse
(differential line driver)

Control common
Plate

Servo amplifier24 V DC d

≤ 10 m

a

i

b

Forced stop ce

Proximity dog

Forward rotation stroke end e

Reverse rotation stroke end e

h

MR Configurator g
Personal
computer

MR-J3USBCBL3M
(Option)



d Sup ply 24 V DC ±10 % 150 mA cur rent for in ter faces from the out side. 150 mA is the value
ap pli ca ble when all I/O sig nals are used. The cur rent ca pac ity can be de creased by re duc ing 
the num ber of I/O points. 

e When start ing op er a tion, al ways turn on forced stop (EMG) and For ward/Re verse ro ta tion
stroke end (LSP/LSN). (Nor mally closed con tacts)

f Trou ble (ALM) turns on in nor mal alarm-free con di tion.
g Use MRZJW3-SETUP 211E.
h Per sonal com put ers or pa ram e ter mod ules can also be con nected via the CN3 con nec tor,

en abling RS422 com mu ni ca tion. Note that us ing the USB com mu ni ca tion func tion (CN5
con nec tor) pre vents the RS422 com mu ni ca tion func tion (CN3 con nec tor) from be ing used,
and vice versa. They can not be used to gether.

i For the sink I/O in ter face.
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Personal computer

MR-PRU03
parameter module

RS232C/RS422 conversion cable

Servo amplifier

EIA568-compliant cable (10BASE-T cable, etc.)

To RS232C connector

or



Con nec tions for the CC-Link network

NOTE You must in stall a ter mi nat ing re sis tor on ter mi nals DB and DB on the phys i cal first and last
sta tions in the CC-Link net work. The re quired ohmage of the re sis tor de pends on the ca ble
length, please check the ver sion V1.10 spec i fi ca tions for de tails.
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Fig. 5-2: Con nec tions be tween the servo am pli fier and the CC-Link mas ter module

CC-Link
Mas ter module

(e.g. QJ61BT11N)
MR-J3-T



5.2 CC-Link Communication Settings

5.2.1 Set tings on the servo amplifier

In the instruc tions below we are assum ing that you have an operating CC-Link net work with the
fol low ing spec i fi ca tions:

P Data rate 156Kbit/s

P The mas ter sta tion is a QJ61BT11N mod ule that is in te grated in a Sys tem Q con -
trol ler plat form with a Q02H-CPU.

Pro ce dure:

a Set the num ber of re served sta tions:

b Set the sta tion address (max. value 64):
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Fig. 5-3: Cor rect po si tion of switch S1 for set ting the num ber of re served stations

S1

Fac tory de fault
setting

1 re served station

2 re served stations

Fig. 5-4: Set switches x1 and x10 to the cor rect sta tion ad dress

higher values

lower values

ad dress digits

x1 x10



c Set the data rate:

NOTE The servo am pli fier set tings re quired for point ta ble po si tion ing are de scribed in chap ters 4.2
through 4.4. Please check that these set tings have been made cor rectly be fore pro ceed ing.
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Fig. 5-5: Mode switch set ting for the net work data rate

Mode               Baud rate



5.2.2 Con fig u ra tion for com mu ni ca tion with GX IEC Devel oper

Gen er ally, posi tion ing con trol is per formed via a CC-Link net work in appli ca tions where an addi -
tional PLC sys tem is used for auto ma tion tasks as well as the inte grated con trol ler in the ampli -
fier. In this exam ple we will thus only pro vide detailed descrip tions of the set tings required to
inte grate the servo ampli fier in your pro ject.

Pro ce dure:

How to open an exist ing pro ject in GX IEC Devel oper:

a Se lect Net work 1 in the pro ject di rec tory tree in the left win dow.
b Select CC-Link 2 in the Net work Pa ram e ter  box.
c This opens the win dow Net work pa ram e ters: Set ting the CC-Link list where you can now

en ter the set tings shown in Fig. 5-6 3.

CC-Link Communication Settings Positioning via a CC-Link Network

5 - 36 MITSUBISHI ELECTRIC

Fig. 5-6: Settings re quired in GX IEC De vel oper for CC-Link com mu ni ca tion be tween
the con trol ler and the servo amplifier

 

3

1

2

(a)

(b)

(c)



Notes on the net work settings:

(a) In the exam ple only one servo ampli fier is con nected to the CC-Link net work. This value must 
be increased by the num ber of slave sta tions installed if appli ca ble.

(b)These val ues spec ify which bits or data words are to be used to con trol the servo ampli fier.
The set tings shown in the exam ple are for the fol low ing assign ments:

(c) Slave sta tion type set ting:

d Con nect the PC to the PLC and trans fer the mod i fied pro ject to the con trol ler.

NOTE If the CC-Link con nec tion to the servo am pli fier is es tab lished suc cess fully the L.RUN, SD
und RD sta tus LEDs on the servo am pli fier will light up. 
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Fig. 5-7: This con fig u ra tion also en ables ex change of data words

PLC -> Servo Amplifier  Servo Am pli fier -> PLC

PLC I/Os Re gis ters Sig nals PLC I/Os Re gis ters Sig nals

Y100 RYn0 SON X100 RXn0 RD

Y101 RYn1 ST1 X101 RXn1 INP

Y102 RYn2 ST2 X103 RXn3 ZP

Y103 RYn3 DOG X11A RX(n+1)A ALM

Y104 RYn4 LSP

Y105 RYn5 LSN

NOTE:

  Sig nals DI5, DI6 and DI7 are only avail able
when the am pli fier is con fig ured to oc cu py 2 
sta tions in the net work.

Y106 RYn6 MD0

Y10A RYnA DI0

Y10B RYnB DI1

Y10C RYnC DI2

Y10D RYnD DI3

Y10E RYnE DI4

Y10F RYnF RES

Table 5-1: Sig nal assignments



5.3 Testing the Servo Amplifier via CC-Link

Before pro ceed ing it is a good idea use the mon i tor ing func tion in GX IEX Devel oper to check
that the indi vid ual servo func tions can be started cor rectly (e.g. return to home, posi tion ing).
After this you can then test the cor rect oper a tion of the servo sys tem with the PLC pro gram.

Pro ce dure:

a Ac ti vate mon i tor ing mode.
b Se lect En try Data Mon i tor in the On line menu.
c En ter the in di vid ual re mote I/Os to be set or mon i tored.
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Fig. 5-8: The En try Data Mon i tor win dow where you can set re mote I/Os to test the
servo functions

1



A Appendix

A.1 Digital Signals − Quick Reference
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Con nec tor
Pins

Sig nal Codes
Description DI /

DODI/DO CC-Link

CN6-1 EMG – Forced stop - emer gency safety sig nal:
The sig nal is per ma nently as signed to this pin and must be ac ti -
vated for mo tor con trol. 

DI

CN6-2 DOG RYn3 Prox im ity dog switch:
This sig nal is used for some of the home po si tion re turn modes. 
(See chap ter 4.3)

DI

CN6-3 LSP RYn4 For ward ro ta tion stroke end switch DI

CN6-4 LSN RYn5 Re verse ro ta tion stroke end switch DI

CN6-14 RD RXn0 Servo am pli fier ready DO

CN6-15 ALM RX(n+1)A Alarm, sig nals a servo er ror DO

CN6-16 ZP RXn3 Home po si tion re turn com pleted successfully DO

CN10-1 DI0 RYnA Se lect point ta ble en try, i.e. ac ti vate a line in the ta ble for po si tion -
ing. Com bi na tions of sig nals DI0 through DI7 (see Table 4-3) can be 
used to selec up tot 256 po si tion ing steps.

NOTE:
Signals DI5, DI6 and DI7 are only avail able when the am pli fier oc -
cu pies 2 sta tions in the net work, thus mak ing 64 bits avail able via
CC-Link. 

DI

Point ta ble en try no.1

CN10-2 DI1 RYnB DI

Point ta ble en try no. 2

CN10-3 DI2 RYnC DI

Point ta ble en try no. 3

CN10-4 DI3 RYnD DI

Point ta ble en try no. 4

CN10-5 DI4 RYnE DI

Point ta ble en try no. 5

CN10-6 DI5 RY(n+2)3 DI

Point ta ble en try no. 6

CN10-7 DI6 RY(n+2)4 DI

Point ta ble en try no. 7

CN10-8 DI7 RY(n+2)5 DI

Point ta ble en try no. 8

CN10-13 DI COM – Con nec tion for an ex ter nal power sup ply for the dig i tal con trol ter mi -
nals. Neg a tive con nec tion for source in ter face logic (PNP).

DI

CN10-14

CN10-21 SON RYn0 SERVO ON: 
Ac ti vat ing the SON sig nal pow ers on the base cir cuit and makes the 
am pli fier ready for op er a tion.

DI

CN10-22 ACD0 – Dig i tal out put sig nals for en coded er ror mes sages (see Ap pen dix
A.3)

DO

CN10-23 ACD1 –

CN10-24 ACD2 –

CN10-25 ACD3 –

CN10-26 RES RY1A Re set for er ror messages DI

CN10-32 MD0 RYn6 Switch be tween au to matic/man ual mode:
The MD0 sig nal must be off for opertion in jog mode. The sig nal
must be ac ti vated be fore start ing a home po si tion re turn or po si tion -
ing.

DI

CN10-35 ST1 RYn1 Start sig nal for for ward rotation DI

CN10-36 ST2 RYn2 Start sig nal for re verse rotation DI

CN10-37 DO CO – Con nec tion for an ex ter nal power sup ply for the dig i tal con trol ter mi -
nals. Pos i tive con nec tion for source in ter face logic (PNP).

DI

CN10-49 INP RXn1 IN Po si tion: Tar get po si tion reached signal. DO

Table A-1: Dig i tal sig nals - quick ref er ence
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a To ac ti vate this pa ram e ter you must switch the am pli fier power off and on again.
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No. Code Function Description

PA01 a *STY Po si tion ing con trol
mode

0: Ab so lute value com mand sys tem for tar get positions
1: In cre men tal value com mand sys tem for tar get positions

PA03 a *ABS Ab so lute po si tion
de tec tion system

0: In cre men tal sys tem (ab so lute po si tion de tec tion off)
1: Ab so lute po si tion de tec tion sys tem on

PA05 a *FTY Feed length mul ti pli -
ca tion factor

Needed here to scale the home po si tion value to the phys i cal co -
or di nate sys tem when a home po si tion off set (shift) has been set.

PA14 a *POL Servo mo tor ro ta tion 
direction

Mo tor ro ta tion di rec tion (look ing at shaft end fac ing mo tor):
0: Anticlockwise when ST1 sig nal is ac tive
1: Clockwise when ST1 sig nal is active

PC02 a *ZTY Home po si tion re -
turn mode

Se lects mode to be used for home po si tion return:
0: Prox im ity dog mode

PC03 a *ZDIR Home po si tion re -
turn direction

0: In cre ment ing count ing of en coder pulses
1: Dec re ment ing count ing of en coder pulses

PC04 ZRF Home po si tion re -
turn speed

Sets home po si tion re turn speed un til first de tec tion of the
Z-phase in [rpm].

PC05 CRF Creep speed Speed for pre cise move ment to home po si tion in [rpm]

PC06 ZST Home po si tion 
off set (shift)

Dis tance be tween the en coder home po si tion (Z-phase) and the
phys i cal home po si tion in [µm]. Does not change the zero point of 
the phys i cal co or di nate sys tem.

PC07 a *ZPS Home po si tion re -
turn po si tion value

The home po si tion re turn stops when the Z-phase po si tion is
reached.You can en ter a non-zero co or di nate for this po si tion [in
10STMµm] with this pa ram e ter.

PD01 a *DIA1 Au to matic ac ti va tion 
of in put signals

This pa ram e ter configures the am pli fier to au to mat i cally set the
dig i tal sig nals in ter nally to a log i cal "1" when the power is
switched on.

PD01 a *DIAB Po lar ity of the in put
sig nal

Log i cal value for de tec tion of the prox im ity dog sig nal (DOG):
0: Ac tive DOG on log i cal "0"
1: Ac tive DOG on log i cal "1" 

Table A-2: Stan dard pa ram e ters − quick ref er ence

Pa ram e ter
value

Mul ti pli ca tion 
fac tor STM

Range of the tar get 
po si tion val ues

0 1 −999.999 ... +999.999

1 10 −9999.99 ... +9999.99

2 100 −99999.9 ... +99999.9

3 1000 −999999 ... +999999
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Display

 Alarm Coded

Error

Alarm Re set

ACD3
(Bit 3)

ACD2
(Bit 2)

ACD1
(Bit 1)

ACD0
(Bit 0)

Power Supply
OFF → ON

 MR-
Configurator/

HMI c
Re set

(RES) b
e

 mral
A

A10 0 0 1 0 Undervoltage ✔ ✔ ✔

A12 0 0 0 0  Mem ory er ror 1 ✔ — —

A13 0 0 0 0 Clock error ✔ — —

A15 0 0 0 0  Mem ory er ror 2
(E²PROM) ✔ — —

A16 0 1 1 0  En coder er ror 1
(at power on) ✔ — —

A17 0 0 0 0 Board error ✔ — —

A19 0 0 0 0  Mem ory er ror 2
(Flash ROM) ✔ — —

A1A 0 1 1 0 In cor rect servo
motor ✔ — —

A20 0 1 1 0 En coder error 2 ✔ — —

A24 1 1 0 0 Main cir cuit error ✔ ✔ ✔

A25 1 1 1 0 Ab so lute po si tion
lost/erased ✔ — —

A30 0 0 0 1 Re gen er a tive
brak ing overload ✔ a ✔ a ✔ a

A31 0 1 0 1 Overspeed ✔ ✔ ✔

A32 0 1 0 0 Overcurrent ✔ — —

A33 1 0 0 1 Overvoltage ✔ ✔ ✔

A35 1 1 0 1 In put fre quency
too high ✔ — —

A37 1 0 0 0 Pa ram e ter error ✔ — —

A45 0 0 1 1 Main cir cuit
overheat ✔ a ✔ a ✔ a

A46 0 0 1 1 Servo mo tor
overheat ✔ a ✔ a ✔ a

A47 0 0 1 1 Cool ing fan error ✔ — —

A50 0 0 1 1 Over load 1 ✔ a ✔ a ✔ a

A51 0 0 1 1 Overload 2 ✔ a ✔ a ✔ a

Table A-3:  Er ror messages(1)



a Lo cate and correct the cause of the er ror and al low the servo am pli fier, the servo mo tor and
the re gen er a tive brak ing unit to cool down for at least 30 min utes be fore re set ting the alarm
and re start ing the sys tem for nor mal op er a tion.

b Switch on the RES sig nal.
c To re set the alarm click on the Alarm Re set but ton in the alarm dis play win dow in MR

Configurator. You can also re set the alarm by press ing the STOP/RE SET but ton on the HMI
con trol unit.

d 0: OFF
1: ON

NOTE The out put sig nal ALM is ac ti vated when an er ror or alarm sig nal is trig gered.

NOTE Please see the in struc tion man ual for more de tailed de scrip tions of the alarm mes sages and 
warn ings. 
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Display Warning

sega sse
m gn inra

W

A90 Home po si tion re turn incomplete

A92 Bat tery ca ble disconnected

A96 Home po si tion re turn error

A98 Soft ware limit warning

A99 Stroke limit warning

A9A Op tion unit in put data error

A9F Bat tery warning

AE0 Re gen er a tive sys tem over load warning

AE1 Over load warn ing 1

AE3 Ab so lute po si tion coun ter error

AE6 Server emer gency off warning

AE8 Cool ing fan too slow

AE9 Main cir cuit off

AEC  Over load warn ing 2

AED Out put watt age exceeded

Table A-4:
Warn ing messages

Display

 Alarm Coded

Error

Alarm Re set

ACD3
(Bit 3)

ACD2
(Bit 2)

ACD1
(Bit 1)

ACD0
(Bit 0)

Power Supply
OFF → ON

 MR-
Configurator/

HMI c
Re set

(RES) b

s
 mral

A
A52 0 1 0 1 Ex ces sive dis crep -

ancy error ✔ ✔ ✔

A61 0 1 0 1 Op er a tion alarm ✔ ✔ ✔

A8A 0 0 0 0 Se rial com mu ni ca -
tion timeout ✔ ✔ ✔

A8E 0 0 0 0 Se rial com mu ni ca -
tion er ror ✔ ✔ ✔

888 0 — — — Watch dog ✔ — —

Table A-3:  Er ror mes sages (2)
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