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NOTE

This Quick Start Manual for the servo amplifiers of the MR-J3-T series with point table positio-
ning is designed to enable you to get your system installed and configured for use as quickly as
possible. Please note that this guide only covers the basic functions with the instructions neces-
sary to use these functions. Complete descriptions of all the supported functions and all availa-
ble extensions can be found in the instruction manuals.

Please also note that the servo amplifiers of the MR-J3-T series include the following additional
major functions that are not covered in this Quick Start Manual:

® Communication via a serial port for controlling point table positioning
@ Positioning control in BCD format with the optional MR-DS60 digital switch

@® Amplifier controller circuit settings and auto-tuning functions

Safety Instructions

To ensure safe and proper installation of the equipment please also observe the instructions and
safety precautions in the instruction manuals supplied for your hardware.

Notes in this Quick Start Manual:

| Tips and useful information.

Additional documentation:
® MR-J3-T Instruction Manual (SH(NAO30061-A)
® MR-J3-T Instruction Manual for CC-Link (SH(NA030058-B)
@ Instruction Manual for the CC-Link Master Module:
QJ61BT11IN

Al1SJ61BT11

Al1SJ610QBT11
FX2N-16CCL-M
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Introduction Preparations

1 Introduction

The servo amplifiers of the MR-J3-T series are designed specifically for drive positioning appli-
cations using point-to-point positioning without interpolation or trajectory control. The positions
to be accessed stored in atable and can be selected cyclically, individually or in any order with:

® Digital signals
@® CC-Link communication

The MR Configurator setup software package enables the user to test the entered positioning
steps quickly and easily in test mode.

1.1 Preparations

The following products and parts are needed for using the point table positioning fea-
tures described in this manual:

® A servo amplifier, for example MR-J3-10T

® A servo motor compatible with the selected amplifier
Example: HF-KP13 motor for the MR-J3-10T servo amplifier

MRZJW3-SETUP221E Version CO of the MR Configurator setup software package
MR-J3USBCBL3M USB cable for connecting your PC/notebook with the servo amplifier
MR-PWS1CBLIM-A1-L motor connection cable

MR-J3ENCBLIM-A2-L rotary encoder cable

MR-J2CMP2 connector for CN6 1/O signal connector

Power supply cables conforming to the applicable installation regulations

Connection cables for the control terminals

Required for positioning control with digital signals:
® MR-J3CN1 connector for communication connector CN10

@® Optional MR-J3-D01 expansion card

Useful but not absolutely necessary:

@® Simulation Box and terminal block with connection cable for testing:
FX Simulation Box (Art. No. 3386)
MR-TB50 terminal block for CN10 (MR-J3-D01)
MR-J2M-CN1TBLIM cable for connecting CN10 to MR-TB50

MR-J3-T 1-1



Preparations Introduction

Required for positioning control via a CC-Link network:

® Q-Rack with PLC and the CC-Link module QJ61BT11N
or
A—Rack with PLC and CC-Link module A1SJ61BT11,A1SJ61QBT11 or FX2N-16CCL-M

® CC-Link cable compatible with version V1.10 Standard

@ Cable for connecting the PC/notebook to the PLC CPU:
Q series: SC-Q QC30R2
A and FX series: SC-09

® The GXIEC Developer programming software package for configuration of the data com-
munications settings

NOTE This Quick Start Manual describes the installation and setup of a typical servo system con-
sisting of an MR-J3-10T servo amplifier (single-phase, 230V / 100W) and an HF-KP13 ser-
vo motor. Note that the specifications of this sample system may differ from those of your
configuration — please check your equipment’s instruction manuals for details if necessary.
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Installing the Equipment

Installing the MR-J3-D01 Extension

2

NOTE

2.1

Installing the Equipment

The procedure for the physical installation of the MR-J3-T series hardware is exactly the same
as for the MR-J3-A and MR-J3-B models. The dimensions of the MR-J3-T series amplifiers are
identical to those of the matching models of the MR-J3-A and MR-J3-B series.

| Please consult the instruction manual for detailed installation instructions.

Installing the MR-J3-D01 Extension

Procedure:

@ Remove the cover of the CN7 connector on the right side of the MR-J3-T housing.

Upper mounting =
point 2 7 ” l]l“”]
|

Cover for CN7
connector

Upper mounting

Lower mounting
point 2

point 1

——— Lower mounting

point 1

Fig.2-1:  Fixing points of the extension MR-J3-D01

@ Position the MR-J3-D01 extension over the upper and lower mounting points 1 on the ser-
vo amplifier, then press the extension into place so that the lugs click into position in the up-
per and lower mounting points 2. This also connects the extension to the amplifier via con-

nector CN7 on the amplifier.

@ Fasten the extension securely to the servo amplifier with the M4 screw (included) as

shown in Fig. 2-2.

MR-J3-T
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Fig.2-2: Fastening screw dimensions for extension MR-J3-D01

NOTE To uninstall the extension perform the above steps in the reverse order. To release the retai-
ning clips press the retaining tabs marked “Push” inwards and pull the extension out to the
side.
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First Functional Test Minimum Connections for the Functional Check

3 First Functional Test

The wiring diagram below (Fig. 3-1) shows the minimum connections that you must make to test
an MR-J3-T series amplifier with the MR Configurator setup software. In test mode you can
check whether all the components are working properly.

NOTE You can also use the optional MR-PRU-03 HMI control terminal for performing initial tests
and setting the amplifier’'s parameters. For further details see the MR-J3-T series instruction
manual.

3.1 Minimum Connections for the Functional Check
Servo motor
. = AT
1-phase I — |1 4 Ly CHP3|
200-230V AC £ 5 T b ne—Tu | 2 L Motor
Lo | Pyt TV s ko
2 iy ; |- — &L
: o M : oY Q= 1 W 4 5 r
| I i -t |.__‘/‘
| |”" | EE Qs
Py
[ . -
:. ﬂ: : e L-'Ir S
. l“F“. i
i T Ci SEn 2 -
L v O : ciiz|
—‘Eg L i 1 [ o
0 |h H‘“I
ChE CNE|
i ALM
T wRaaDOl
CN1D
|Framie
SOM

Fig. 3-1:  Wiring diagram for minimum configuration without control terminals
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Minimum Connections for the Functional Check

First Functional Test

3.1.1 Connector pin assignments
Power terminals a‘zyg;g‘ﬁ lifier :\/AORtagegg?n
L1 a
= CH20
La USB §
CNF1 port .
N [
P
P: —| L Wb
— ] =ha0
- CH3 M
[
CNPZ | D M
L :
I CM10
L
u |'I CME -
CNP3 | V
w ]  §. LIE D
ChN2
Connector CN2
4L
4 E
2 |mesll & fmos|| 10
L5 _ ,.
1 3 g
PSIL 3 I 7 |BAT) /)
MR MO /
Fig. 3-2:  Power and control connector pin assignments for minimum configuration
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First Functional Test Functional Test Settings

3.2

Functional Test Settings

The following input signals are required to activate the servo amplifier's motor output:

® EMG -> Force stop (safety signal)

® SON -> Servo ON

® LSP -> Forward rotation stroke end (limit switch)
® LSN -> Reverse rotation stroke end (limit switch)

You can configure the servo amplifier to activate these signals automatically when the power is
switched on:

Procedure:

@ Connect the PC / notebook to the servo amplifier’'s USB port (CN5) with the
MR-J3USBCBL3M cable.
(@ Start MR Configurator on the computer and make the following settings:

— Select the MR-J3-T series servo amplifier:

=¥ MR Configurator - Project name - (Axis1) [00Station] MR-13-T Servo amplifier connection USB

Project VWiew | Setup Monmitor  Alsrm  Diagnostice Parameters Test Advanced-function  Point-data  Help

D (1 ﬂ System setings...
Automatic dema..,

- (R e st
| Project nams

= ﬁ [Racis )

i+ @ Setop

e @ Farameter

Tuning
i Devics setting
! Prameter cagy

5o Sysbem Sellings

Mode! Selection - [MR-13-T
MR-J3-4
MR-J3-B
WR-J3-8 Fully closed
WR-13-B Linear

Statlon Sakection -

Communication Deace

Baud Rate Salection | |2

Comm Pa Selection | IJI_lT-:- j
— Connection selection ———

= Onling
i Oiffline

oK I Sancel

Fig. 3-3:  Selecting the servo amplifier
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Functional Test Settings First Functional Test

— Set the parameter for the automatic activation of the EMG, SON and LSP/LSN input
signals:

Parameter PDO1 “Input signal automatic ON selection 1”7 =1C04

whar - Praject - [Axsl)  [DOSTatien] MR-I3-T  Serve ampliier connectss USE
mmwwmmmmmmmmm

DNEEHS B & RE @

ol sy per miist oy ek L
Tvice SR, .

Changs st

Detaied mfprmatian, ..
LR,

Parameter opy...

+ Parameter Setting

Other setlings.
Basic saling

Constant

Fur r'ur'l..l'acm er setting
Wit Bgnil eutorabe ON pakeon 2
npat signal sutomabc ON sekection & oooo
For manutaciurar sniheg onog

It sagnal Sevice sel=chon 2 {ChE-2 oo02
WUt Bl nice aiechiae 3 (Chg-1; o3z
nput sigoal sevice seleciion £ (CHE-L) l.".'ﬂl!?.
Quized signal Bavice sewclion 1 (CHE-14) oonz BOG-003Fm
Outrad sgnal device ssecton 2 {CHE-18) no63| [ CaCs-aoies
Culpet sgnal oevics aseciion 3 {CHE-14 00Zs
External 8 funchon seisction § acng

For ranuTaciurer sailing ooog

Esdernal £ function selsczan 3 oa0G

For manufaciurer salting 000G

gt polarty salechaon oogr e

For manufactuner ssttirg | COCE C0Re

For manofaciurer seting ooog [gur=ti e
! Rr::ln*:: lews| gty ooaa GO0t 1158
# et | [ S v T} paan. -

Double click lbem to display ﬂﬁlllﬂ das
gt | wiite | vy | e | setwdetsan |

Fig. 3-4:  Parameter settings for automatic input signal activation.

— Turn the servo amplifier off and then turn it on again to initialise the new parameter set-
ting.
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First Functional Test Configuring Positioning Point Tables

3.3

NOTES

Configuring Positioning Point Tables

The position values, travel speeds and acceleration and deceleration times are stored in tables
known as “point tables”. We will now go through the steps required to configure and define a
point table.

Procedure:

@ Select the Point Table option from the Point-data menu.

@ Enterthe values for the movements (position, speed, acceleration and deceleration times)
in the Point Table List window, using one line for each movement:

— Enter target position (a) in um x 105™ (STM: e in diagram).
— Enter speed (b) in rpm.

— Enteracceleration/decelerationtimes (c) and (d) in ms as required for the motor’s rated
speed.

(® Save the entries by clicking on the Write All button.

=% MR Condiguralor - Propec] name - (Axsl)] [00Staton] MA-13-T  Servo dmplifier conmection USH

Project Wiem Sspy Monitor  Alsrm  Diageoslics. Parsmelers Test  Achanced-fmction | pointgata Help
DES i al c @Eoa | Pomt e, N
* 7 Point bable fst \0 =10] %]
Project npme
Flig name:
5o a b ¢ d
H ﬂ Selup _* * *
S Peonmales No. |Postion Data Speed Dita | AccelTime | DecélTime | OwallTime | AwxFunc | MCode ||
L Tuning 1 200000 100 100 100 0 o ]
DR z| 300000 300 100 100 0 o i
& ) 3 s000.00 100 300 00 i o a
i F 150000 200 100 100 ) ] i
5 150040 500 80 100 )
| £00.00 280 108 144 0 o a
F| 200000 100 50 &0 0 1] 1
] 1000, 00 300 100 104 i
i. 1 i ]a] g (1] a il 1] a
10| 0.00 [ a b ] a
1] 0.0 0 o a 0 ] i
12l .00 0 o i 0 0 i
1l nAan n n ] i n ] :I
e ——» Times  Set STH o (e same value as that of parameser PA0S
Ingar Detets
Read Al Wine erlly | Weite all | i

Fig. 3-5:  Point table positioning entries in the point table list window

Make sure that the Aux. Func. value in every line is left at the default factory setting (“0”) to
ensure that selecting a position value in the table does not inadvertently activate any subse-
quent table entries.

In the factory default settings the absolute value command system for the target positions is
activated with parameter PAO1 “*STY”. When this system is active all target position values
are referred to the physical home position. Alternatively you can also select the incremental
value command system. The absolute position detection system for the home return func-
tion can be set with parameter PAO3 “*ABS” (see chapter 4.3).

| Loading the factory defaults will not overwrite your point table entries.
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Functional Test with MR Configurator First Functional Test

3.4

NOTES

3.4.1

Functional Test with MR Configurator

Using MR Configurator you can perform a basic test of the individual positioning steps and make
adjustments for your application. Note that setting parameter PA14 does not have any effect on
the rotation direction in jog mode when using MR Configurator. The rotation directions are
defined as follows, looking at the end of the drive shaft (i.e. towards the motor):

® FORWARD -> anticlockwise
® REVERSE -> clockwise

Home position return is not possible in test mode when using MR Configurator — use the jog
function to move to the starting position.

| You can set the rotation direction in “single-step feed mode” with parameter PA14.

Selecting point table position entries

Procedure:

@ Select Single-step Feed @ in the Test menu.
@ To select a position enter its point table line number in the dialog box displayed @.
(® Start the positioning operation @.

¥ MR Configurator - Project name - (Axis1) [00Stabon] MR-13-T Servo amplifier connection USH
Progect View Setup Monitor Alarm  Dlagnostics Pﬂ'ametusl'!rut Advanced-function PFoint-data Heln

DeHsE BS QR e@oa -
Operation -:w'n matar, ..
]|_ ] Promct name Forced output;..

=l (A Dermo mode...

3 ﬂ Setup
* ﬂ Farameber

3 Tunng
Device salting —
g Pramaler coay - ] .

3 Foint table

Point table Mo. | 1 Start

‘ 1.255 ) Fayee

=Hestan

Rentainimg

isizre e

The SHIFT key can be used tar Software forced stops.

Fig. 3-6:  Single-step Feed window for testing individual positioning steps
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Positioning with Digital Inputs Additional Connections

4

NOTE

4.1

Positioning with Digital Inputs
This chapter describes how point table positioning is used in most applications with the MR-J3-T

series amplifiers and the MR-J3-DO01 I/O extension.

Please refer to the instruction manual if you need other functions other than those described
here for your application.

Additional Connections

The initial functional tests described in chapter 3.1 were performed with a minimum connection
configuration. For the full range of standard functions you now need to make additional power
supply and control terminal connections on the CN6 and CN10 terminal blocks, as shown below
in Figs. 4-1 and 4-2.

aEMG. OFF OFF ~ ON
6 0—alo—alo—4o Bg—p-{C)
l Mo | =
o 0 5K }
Servo amplifier Servo motor
HFE T = 1 r
a [en
Lphase ——8 | &—=2—34—0 [o——0i. | cnel .
200-230V AC £ -— oy |, AT 2 }
r Ty = YT L — 1< I Motor
i Dl W e ) I N
i i | + : 1 4 M)
Loy | W T L e N
Lap, ! : = ¥ J
_IT_-_;_ :
cH2
- Encoder cable;—7 ErTfo_d.er
s
24V DC -
EMG. OFF chg|  rsoma
als El—
—_—
!_-"..'..M._'—':R -'a';'—l Alarm
24V DC b
24V DC + 10 % Radalal
800 mA [ChIE
I {' {eo |-.'|
\—J": -::;.'.-;ul
Servo ON

Fig. 4-1: Single-phase power connections for the MR-J3-T amplifier
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Additional Connections Positioning with Digital Inputs

Connector CN6 Connector CN10 CN10 pin assignments
'/_"‘ e —— 1 DIO
) 2 DIl
P 1 25
Te— F 27 3 DI2
T 3 23
3 ETE 4 gy | ° 4 DI3
2 lema| Y5 Rp 5 3 5 DI4
a & K3
| DOG 3 ALM e " = 6 DI5
2 liep| 7] 2 8 e 7 DI6
il E KT E M 8 DI7
: 19 10 35
DICou 13 DICOM
" 35
7 20 | 12 37 14 DICOM
8 I H 13 38
i . . . - 21 SON
i B 23‘ 2 15 40 22 ACDO
1 10 | 16 4 23 ACD1
3 i i7 42
1 Fo 12 43 24 ACD2
12 25
19 44 25 ACD3
20 45
13 26 26 RES
21 48
[ | _ a2 47 32 MDO
e 45
&;—/".’;ﬁ 2 49 % ST
25 50 . 36 ST2
37 DOCOM
e 49 INP
-\_—'—_'_'_._

Fig. 4-2:  Pin assignments of connectors CN6 and CN10
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Positioning with Digital Inputs

Additional Connections

NOTES

24V DC +10%
150mA @

EMG. OFF
Proximity dog
Forward stroke end
Reverse stroke end

24V DC +10%
800mA @

Point
table
selection

SERVO ON
RESET

Automatic/Manuall

Forward rotation start
Reverse rotation start

® A 24V 1000mA power supp!

used for all control terminals.

: MR-1-OTcns
[ CNE I 14 "D ._...-u{'.r'_q.l_ L
i e 2 H' 4
E 15 [ ALM —e—fund——r
17 -
P AT
1 16 ZF 7
= max. 10m
4 [EN
% |LIR |
==
[ s
24 [LaAR
e ——
12 |18 |
MR-J3USBCBL3M - == x|
1 (Option) 1 bk LE |
jo= L i8]
[ [ ErEE
gi i
24v DC —_—'_ MH-.L'_‘,':[E]_‘I _h—;
+ | CHED 4 [pcowo
oo 13 | 7 ncl::\_'\!_._(?})_‘”_‘.
- 2 1) | S —?
[ . =TT & . : .
s ol — MD'_‘{?'_H: - Alarm code
~o—— D1 | 2 24 |lacos F" i
'“"1:—,] piz | 2 __._):__ »-
— 0 DR | 4 25 |ACD3 RAT———
0D Di4 | 5 o —
—0 oI5 | & —
- S— TR ) 39 |mcoor)
; LA 40 |mcow|
b5 ——— SON | 2
— I RES | 28 | 41 [Mcoo
| L 1 42 [mcou]
Tl | 28 —t_J
RO | 29 43 [mCoit
TR | 30 | 44 |weonai
{ovR | 31 |
}—G 0 MD0 | 32 45 [mceo
iTsTR| 33 a6 lpus
BZ | 3 | s
T —— s T T 47 MEND
oo (=12 | o6 ]
max.10m b—e——t =1 48 |CPO| - b N
CMID 48 | mp ,_,,_5 In position
PISR| 13 mak'jlom |
i ve | 2 | :
N[ 15| oam|
4 MDY}
11 | LG
ly can be { T 12 1% Moz
e | 8 =
S0 |Patel |Piaie} SO |

Fig. 4-3:

You can find a brief descriptions of the signal functions in Appendix A.1. Please refer to the

instruction manual for a complete reference.

For safety reasons the EMG signal must be connected to pin 1 of connector CN6 if the
servo amplifier is not operated during the first functional test. The EMG signal is perma-
nently assigned to pin 1 and the amplifier is deactivated when there is no EMG signal if it is

configured accordingly (s

ee chapter 3.2).

Connection of the control terminals with PNP logic (source logic)

All digital signals described in this manual use source logic.
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Turning off Automatic Input Signal Activation Positioning with Digital Inputs

4.2

Turning off Automatic Input Signal Activation

Procedure:

@D Reset parameter PDO01 to a value of "0":

87 Parameter Settng ' = "Ii!l

| | Paramaterbiock
Basic sefting Basic sating (list) GainFitter Ester=ion satting 113 satting ]
b Abo Tiamie Vs Units -l

il boqe

PGz e Far manufactans: safing ? il
FOgY DRl ngul Sgnal sulemate O selsction 3 D GOND.FIFFR
FOCL LT ] nput signal automatic DN seiecion £ [oed

POGS el Far manufactumes s=ting il

FOEE. 0o npul signal devits ssiastian 2 (CHE-2) 0G28

FOET e nput S:gnal cevice seleslion 3 {CNE-2 w00~

=l Tl Input signal device sEkecton £ 4 [fce-

ol .'::“ Culput sgral dévics sstacion | (CHE-14 (11

Gkl o2 Qulput sgnal device seiection 2 ITNE-12 0goz

11 T3 Qutput ggnal device selection 3 ICHE-15] onas

A2 b+ | E w8l Of fuscine s=ischan 1 acoa

B3 [Tz | For manulactumes geting 1000

e oz Exiernal O funglon #piecton 2 BEGE

e e Far manutactener sasing paac

PE _": | npul pofardy ssecSon oaG Qe-2111h
o7 Far sanulactee: saling oo 00Rg-5000n
=0a Fgr manufactaner seting oaac

2l ] I"IF Aegoonse leyvel ssting g2

— Calalas R B R R T LLE)

Diauble click ltam t dizpbay cataiizd ::resuub?/

geadan | write | yarty | wiies | settodetam |

Fig. 4-4:  Switching off automatic input signal activation
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Positioning with Digital Inputs Home Position Return

4.3 Home Position Return
At the factory the MR-J3-T servo amplifiers are configured with the incremental system acti-
vated by default (i.e. the absolute position detection system is switched off). This means that the
current position is not stored when the amplifier's power supply is switched off, making it neces-
sary to perform a return to home position every time the unit is powered up. You can configure
the home position return mode with Parameter PC02:
Parameter PC02

0100
Home position return modes
|

0: Proximity dog mode 6: Count mode, front end reference
1: Count mode 7: Dog cradle mode
2: Data setting mode 8: Dog mode, last Z-phase reference
3: Stopper mode 9: Dog mode, front end reference
4: Ilgnore home position A: Dogless Z-phase reference
5: Dog mode, rear end reference
The most commonly used modes are:
1. Dogless Z-phase reference mode (A)
2. Proximity dog mode (0)
These two modes are described in detail below. Dogless Z-phase reference mode is suitable for
simple applications. Dog mode is frequently used for standard applications.

4.3.1 Dogless Z-phase reference mode
In this mode the Z-phase of the rotary encoder (zero position of the encoder) is used as the
machine's physical home position. However, it is quite rare to be able to configure a machine so
that its physical home position exactly matches the Z-phase of the encoder. It is thus almost
always necessary to enter an offset (shift) with parameter PCO06.
After activation of the forward start command ST1 (or reverse ST2) the home position return is
initiated by parameter PC04 (“home position return speed”). When the Z-phase signal from the
encoder is registered the servo motor brakes to a halt. After this a precise return to home is per-
formed at creep speed with parameter PCO5.
The physical home position can be shifted in relation to the zero position of the encoder
(Z-phase) with the home position offset (shift) defined with parameter PC06. Parameter PCO7
can be used to define a home position value other than zero.
When the home position return has been completed successfully the servo amplifier activates
the ZP signal.

MR-J3-T 4-15



Home Position Return

Positioning with Digital Inputs

Timing chart:

Auto/Manual mode (MDO)

Select point table no. (DIO)

Start command
Forward (ST1)

Start command
Reverse (ST2)

Servo motor speed setting

Z-phase of encoder

Home return complete (ZP)

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

PCO04 “Home pos. return speed”

= R N

PCO06 “Home offset”

"

W

E_._— PCO5 “Creep speed”

i
I
i
i
1
[
— v
[
1
h

Fig. 4-5: Home position return sequence in dogless Z-phase reference mode
No. Code Function Description
paos @ *FTY Feed length multi- | Needed here to scale the home position value to the physical coor-

plication factor

dinate system.

pco2 © *ZTY
return mode

Home position

Selects the home position return mode:
A: Dogless Z-phase reference mode

offset (shift)

pco3 @ *ZDIR Home position 0: Incrementing counting of encoder pulses
return direction 1: Decrementing counting of encoder pulses

PC04 ZRF Home position Sets home position return speed until first detection of the Z-phase
return speed in [rpm].

PCO05 CRF Creep speed Speed for precise movement to home position in [rpm].

PC06 ZST Home position Distance between the encoder zero point (Z-phase) and the physi-

cal home position in [um].

pco7 @ *ZPS

value

Home position
return position

The home position return stops when the Z-phase position is
reached.You can enter a non-zero coordinate for this position [in
lOSTMum] with this parameter.

Table 4-1:

Parameter reference table

@ You must turn the power off and on again to activate this parameter.
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Positioning with Digital Inputs Home Position Return

Examples:

(@ The Z-phase of the encoder is defined as the physical home position of the machine. In this
example we are going to perform the home position return at 200 rpm in the direction in
which the encoder pulses are counted incrementally.

Parameter settings:

%% Parameter Setting
l Paramater biodr

Basic sefling | Basicetting (ust) GainFiilar L0 paling |
Apar | Hwme vaue | Unty | g
Auii]

lp
PCO1 *Or Fizr manyfacturer safing

o ran Home posgon retem bype
PCOI it Homie ptsftion returm difsclnn
LR Homa pogition refurn sl

Home pasfton a5 diatssce

POAT b Home peaiion returm posdion dat 0 1g"5THum
PR ocT Moyrg dtanpe after pronmiy dog 0/ 0*STUum
PCRA ZTH Stogesr yDe NOmS poAE0N return SICGSET Tims 100 ma
] ZiT Slogger Bype home poston return forgue imi vaiue 1E0 &
T CRA Hugs mabcs output rangs
BCI2 J0G Jog apeed
BC12 e E_pattern acoserphonidecelsraion bme comstant
Flis “BxC Backlass cempensalion
£ osp Fer manufachirer gating
PLIE AR Eisciromagnetic fraxe seqoenos nutpot
PLAT 2579 Zarn Apdad
L2 -l L, \arm misgtany chear
FC18 ERAS E=coder output pulse ssechan
——an - P Y

Crouble click fem fo ctsplay detalled descrption

| yente | Yoty | p— ;I/ [ —

Fig. 4-6: Relevant parameter settings for example 1

+7 High Speed Honitor =11
g 1o Tour Amplifier Wend@or Pasameatars can b displased
Current position 0,0 mm
Servo motor speed 0 rimin
Within one-revolution 0 pulse
position
| Moniier select Cloar Clese

Fig. 4-7:  Values shown when the home position return has
been completed correctly
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Home Position Return Positioning with Digital Inputs

@ Perform ahome position return as in example 1 but with an offset between the physical and
encoder home positions, set with parameter PC06.

Parameter settings:

%7 Parametes Seiting : =T
| | Paamater block |
Basic satting HBasic satting [lis? GainFither Exensionselng L3 110 sstling |
ne | aber | e Vaks | o | i
il oD Fior manufaciunes gamng &
PLCZ T HomE SERls M TR
o] 201 Mome pesitios ratam drechcn
Hgre posdion retutn spesd
cstion shifl datance
HerPal BERIS PEGMT SRBRNA T804
L] oCT Howmyg disiance after proximiby deg
PO | Edzaper Iype heme poadan relurn siscoed fms
BAE 10 Feprer iype Neve poadan retum [prmue Bnd vakue
BEN ar Rough maich output rangs &1 10 &b
s L Jag spesd Parameter settings for example
BL1a 5T E-paSiers acceevahonideceiermion me consinni
PL14 BKC Backigsh compsnsalion B pule
BCiS JRP For mansfaciunsr seang ooos
PLAE MBER Eectromagnetic brake seguence ubpat [
PLAT Z3P 808 Epbed G|
Peig = Alarm hgsory Clar [HHite
2] ENRS Encoder sufpat publs s=lachon [iln
Cioubde ook item to-dizplay detatisd desoiption. /
Readal | yure | ety | Wirtke A1 | | Claze |

Fig. 4-8: Relevant parameter settings for example 2. The offset is entered with param-
eter PCO6.

T JRETT

S0 1Mo lenpe et Feremaitte e Claptare Following completion of the home

/ position return:
Current position
The servo motor has travelled to

the specified home position. The
- home position of the encoder has
Servo motor speed 0 rimin been exceeded by the value of
PCO06 = 3,000 pm. For the motor
connected this is equivalent to

Within one-revolution 750144 pulse 259,144 encoder pulses.
position

“ Monitor gelec ! Clear Close I

Fig. 4-9: Values shown when the home position return has been completed correctly
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Positioning with Digital Inputs Home Position Return

4.3.2

Dog mode home position return

In this mode, instead of the encoder Z-phase(Fig. 4-6), the DOG signal is used to switch from
“home position return speed” PC04 to “creep speed” PC05. You can use parameter PD16 “prox-
imity dog detection polarity” to specify whether alogical “1” or alogical “0” should be identified as
an active DOG signal.

As in (D above, the physical home position can be shifted in relation to the home (zero) position
of the encoder (Z-phase) with PC06 “home position offset (shift)”. In addition to this you can also
set a non-zero coordinate for the home position with PCO7.

Conditions for the proximity dog signal:

The proximity dog signal (DOG) must fulfill the following conditions to ensure that the Z-phase of
the encoder is detected during the activation period of the DOG signal:

V 4

Li=60°2

L1 = Length of the DOG signal in [mm]
V = Home position return speed in [mm/min]

tqy = Deceleration time in [s]

Lo =2-AS L2 = Length of the DOG signal in [mm]
AS = Distance for one rotation of the motor in [mm]

MR-J3-T



Home Position Return

Positioning with Digital Inputs

Timing chart:

Auto/Manual mode (MDO)

Select point table no. (DIO)

Start command
Forward (ST1)

Start command
Reverse (ST2)

Servo motor speed setting

Z-phase of encoder

DOG signal

Home return complete (ZP)

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

PC04 “Home pos. return speed”

PCO5 “Creep speed”

i / ' i
i I 1
i 1 1
! PC06 “Home offset”

RAREITE AT

{Praimity dogg

-

| U — '

Fig. 4-10: Home position return in proximity dog mode
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Home Position Return

No. Code Function Description
pa0s @ *FTY Feed length multi- | Needed here to scale the home position value to the physical coor-
plication factor dinate system when a home position offset (shift) has been set.
Parameter value Multiplication factor STM
0 1
1 10
2 100
3 1000
pcoz2 © *ZTY Home position Selects the home position return mode:
return mode 0: Proximity dog mode (DOG)
pco3 ®© *ZDIR Home position 0: Incrementing counting of encoder pulses
return direction 1: Decrementing counting of encoder pulses
PC04 ZRF Home position Sets home position return speed until first detection of the Z-phase
return speed in [rpm].
PCO05 CRF Creep speed Speed for precise movement to home position in [rpm]
PCO06 ZST Home position Distance between the encoder home position (Z-phase) and the
offset (shift) physical home position in [um]. Does not change the zero point of
the physical coordinate system.
pco7 @ *ZPS Home position The home position return stops when the Z-phase position is
return position reached.You can enter a non-zero coordinate for this position [in
value 1OSTMpm] with this parameter.
PD16 © *DIAB Input signal Logical value for detection of the proximity dog signal (DOG):
polarity 0: Active DOG on logical "0"
1: Active DOG on logical "1"
Table 4-2: Parameter reference table

@ You must turn the power off and on again to activate this parameter.

Example:

In the following example the physical home position is at the position of the Z-phase of the
encoder. However, we now want to assign a non-zero value in the physical coordinate system to
this position.

MR-J3-T
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Parameter settings:

RG]
| | Parameler biack
Bas=ic setting Basic sathing (sl GamiFittar Extangion salting 113 setting
Ha agsr | fiams. e | Unity | samngrange
PO *QRA Fat iy facherer saling i

—

P02 Fi Aot posdon retem feps

L2 TR Homa pogdon relum Srechicn
ZRF Home posane retam speed
CRF Cresp gneed

Hemé paates 3o

miRfice ANer proxinly 85

PLOF & Stegper ype home posden rebem sssppor Tme

o ] T Etepper hype home posdnn rebsm fomus i vaue

FCA1 CRA wgh mabth pulpul rangs

2 G Jog soeed

PC1D “BTC E-pattem acceerabonideceieration tme constant

T B Facaiaas comosnzation | Parameter settings for example
PCIS oER For manuTactarer sesng Uy

PLIE 18R Eisctromagnetic bree ssguence oulout Ll

PLAT 258 Ty apded S|

PC1B "BEFE Al histary Cmar oa0g

PCig "ENRE Encoder putpit pulse s=ictnn il

?l:madl-;;emm-:ll;;:m;;ilalt;a;-;;smun. ~ .
Read Al | yyrite | ey | VWirite Al et getaun | Close |

Fig. 4-11: Relevant parameter settings for the example. The home position value is en-
tered with PCO7.

5% Hagh Speed Monitor

Up tofaur Amplifier Monitar Parameters can be displayed
Following completion of the

: PEET
. home position return:
Current position

The servo motor has travelled to
the encoder home position
Servo motor speed 0 rimin which is also the machine’s
physical home position. How-
ever, this position corresponds

to a value of 100mm in the ma-
Within one-revolution chine’s coordinate system.
position

Monaios s8lect Ciear Close

Fig. 4-12: Values shown when the home position return has been completed correctly

The position value is calculated as follows:

X = PAO5 « PCO7 in [mm]

In the above example with PAO5 = 1 and PC07 = 1000 [10°™ um] this gives us:
X =1000 « 10" um
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Configuration for Positioning

4.4

Configuration for Positioning

If you install the MR-J3-D01 I/O expansion you can use point table positioning, which allows you
to select positions from a list of up to 256 table entries with a combination of eight digital inputs.
Table 4-3 shows how binary input signals are encoded to address the point table entries.

Digital Input Signals Selected Point
DI7 DI6 DI5 Dl4 DI3 DI2 DI1 DIO Table Entry

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 0 254

1 1 255

Table 4-3: Selection of point table entries with digital input signals

In the factory default configuration the incremental system is activated, which means that the
absolute position detection system is turned off (PA03 “absolute position detection system”).In
this mode the current position is not stored when the power is turned off and you must thus per-
form a home position return every time the amplifier is powered on. The default configuration
also uses absolute target positions (PAO1 “positioning control mode”).

plication factor

No. Code Function Description
pao1 @ *STY Positioning control | 0: Absolute target position values
mode 1: Incremental target position values
pa03 @ *ABS Absolute position | 0: Incremental system (absolute detection off)
detection system | 1: Absolute position detection system on
paos @ *FTY Feed length multi- | Needed here to scale the home position value to the physical coor-

dinate system when a home position offset (shift) has been set.

Parameter | Multiplication Range of the target
value factor STM position values

0 1 -999.999 .. +999.999
1 10 -9999.99 .. +9999.99
2 100 -99999.9 .. +99999.9
3 1000 -999999 .. +999999

Table 4-4: Parameter reference

@ To activate this parameter you must switch the amplifier power off and on again.
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NOTE

The following example shows some typical configuration settings used for many common posi-
tioning applications:

Procedure:

@ Select the incremental system for positions with PA03 *ABS.
@ Select absolute value command mode for target positions with PAO1 *STY.
(® Set a multiplication factor with PA05 *FTY = 1 => 10 times factor.

This gives us the following position system:

Min. absolute value Max. absolute value
-9999.99 0 +9999.99

'—(IJ

Range of possible position values
in [10°™ pm]

Fig. 4-13: Effective range of the position values with the sample settings

—= =|7] x4
| | Paramater block
1 Basic zeting (k) GalnFiner | Esension semng 13 sehing
- Control made gedection [*STY) 14 Regensratie rake opton selection ["REG)
Commana md. ser TREIE REgEnErative BEAKe 0pBIN  |Repen praie option is natuseo _:J |
] eeding funclion selection {“FTY |
~ Absolute position detechon systen ciion CABS] | Enual pls. pen. muliplicaion |1 tms -
ABE svslem sel syshEm ; 3 bmes ™
| Fofloeup selection a1 seno-off or emergency Stop (*ADP Croae gear setingl CIMX,"C
| Fellow-up al senve-all or emergency stop
| In-positian range [INF}
[ 130 umil-10000) (Camman )
. o o At (TLP, TLN) Parameter settings for example Jto tuning moge 1 =
Forward rotasan torgue imit | 000 %{0.043100.0] [[fteTining fesbonns |12 B
Ress tson e\t [ TITE WOIR1080) | encoaer ouput e ey
| Rotenon direcnon sslection (*POL) : 4000 | pulseiren1-85535)
ST1 coordinate system salechon | Swiect ihe dividing ratio with estension. sefling PC19 "ENRE)

]CC'.' @3t adrs morermanted, CW dir at adrs. dacremanted j

Drouble click iberm o splay detalled description
Fead AR | it | yerity | Wirite &l Setto cetault | Clase |

Fig. 4-14: Relevant parameters affecting the target position setpoint values

If target positions are entered using the incremental system it is not possible to change the
rotation direction via the point table. In this mode the rotation direction can only be changed
with the start commands (ST1/ST2).
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Positioning with Digital Inputs Configuration for Positioning

@ The point table entries for the individual positioning steps are configured in the columns
numbered @ to @ in the point table list shown below.

5 i) F £ |'_'| !’
@ @ © O
¥ v v v , |
No. |Position Data] Speed Data | Accel Time | Decel Time | Dwell Time | Aux Func | MCode i{
_1' 200000 100 100 100 0 0 0
2 3000,00 2000 100 100 0 1] 0
3. 5000,00 anon 300 200 0 0 0
4 1500.00 1500 100 100 0 0 0
5 1500,00 500 a0 100 0 1] 0
_E; 500,00 250 100 100 0 ] D
L 200000 1235 50 50 0 0 0
El- 1000,00 300 100 100 0 ] 0
il 0.00 o 0 of 0 0 0
10| 0.00 0 0 0 0 0 0
11| 0.00 0 1] 0 i il i)
12| .00 1] d 0 0 i} 0
| T f an h Y n n n A=l
STH |1j vI Times St ST to the same value as hat of paraimeter PAOS
Imsert Deleta
Read Al Write verty | wiean | Glose |

Fi

Ti
®

g.4-15: Example of a positioning application with 8 positioning steps

ps for editing point table entries:

The value in the Aux. Func. column should normally always be zero. Otherwise the system
will automatically jump to the next entry in the table and execute the next positioning com-
mand after completing a positioning step, even ifthere is no change in the input signals.

The Dwell Time column can be used to insert a delay between reaching the target position
of the positioning step for the current table line and continuing to the next table line. This
option should only be used when multiple positioning steps are performed automatically,
without changes in the input signals.

The button Insert inserts a new line above the selected table line. Delete deletes the se-
lected line.

The Verify function checks whether the positioning table in MR Configurator matches the
table stored in the connected servo amplifier. If the tables don't match a message is dis-
played showing the line number where the difference was found:

m : EI Number of table line
ar where tables in amplifier

and MR-Configurator do

: " 1ot match
!

(84
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NOTE

4.4.1

® Always deactivate start command ST1/ST2 before starting a new positioning sequence.
Then you can select a new table entry with DIO - DI7 and start the positioning sequence
with ST1/ST2.

@ Table entries are not reset when you restore the amplifier's factory default settings!

® You do not need to turn the amplifier off and on again after changing table entries.

| Please see the instruction manual for full details on all these procedures.

Importing and exporting point tables

There are two different ways to store the point table from your project so that you can edititagain
later in external programs and MR Configurator:

@ Exportthe pointtable as a text file with the extension .ptb. This creates a plain text file that
can be edited with a normal text editor.

® Exportthe pointtable as a file with the extension .csv. These files contain data that can be
edited by spreadsheet programs like Microsoft Excel.

Procedure:

@ The Point Table List window must be open and active.
@ How to export the point table to a file:

vY MR Configurator - Project name - (Axisl) [00Skation] MR-13-T  Seneo amplificr connection LS
Prosect WiEw SEtup Moniby Marm  Disgnosbes  Parameters Test  Advenced-funcion Porf-dats  Heb

Fig. 4-16: Exporting the point table to a file for archival or editing
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® How to open/import a point table data file:

=% MR Configurator - Project mame - (Axis1) [005tation]  HR-X3-T Servo amplificr connection USE
Projeet Wiew Setup Monitor Slarm Diagrostics Parsmeters Test Advancedfunchon  Pointdata Heip
vt | @R @ WO @
e oo Suhenin [ Tes_WRAET 5] @k -

Save As Project...

Fig. 4-

17: Opening a point table file to import the data

=loixi
& name: DADaten\Frojekteiintarm Test_MR-13-Titest
No. |Position Data Speed Data | Accel Time | Decel Time | Dwell Time | Aux Func = M Code |-
= 200000 100 100 100 0 0 o
2 300000 2000 100 100 0 0 o
L3 5000,00 300 300 200 0 0 i}
4 1500,00 1500 100 100 0 0 0
5| 150000 500 80 100 g 0 0
g 500,00 250 100 100 0 0 i}
7 2000,00 1235 £0 50 Q 0 0
B 1000,00 300 100 100 0 0 i}
El 0,00 0 o 0 0 0 1}
0] 0,00 0 i} 0 0 0 i}
11 0,00 0 0 0 0 0 o
12 0,00 o i} 0 il 0 i}
-_1"{ inn 1} 1} (5] | 1] il j
STM |10 =| Times  Set 3TH to the same valus as that of parameter PADS,
Insert Delete
Read 41l Write Verify | wiea | lose
Fig. 4-18: Point table position data imported from a .csv file
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Positioning with Digital Inputs

4.5

Functional Test of Digital Input Positioning

Normally you need a simple controller to set the digital inputs used to select the point table posi-
tion entries, for example a PC, a mini PLC or an HMI control terminal. This chapter explains how
you can perform a thorough check of the functionality of the positioning control functions without
needing to perform the additional work of programming and installing a controller.

Fig. 4-19 shows a test installation without an external controller. Note that the FX Simulation Box
used in this setup can set a maximum of 14 digital inputs.

NFS ME

Servo motor

1-phase

200-230V AC 5o P S g T

©@ MR-J3USBCBL3M
Cable length: 3m

© MR-J2CMP2

© MR-J2M-CNT1TBL-M
Cable length: 0.5-1m

O MR-TB50

=3 S oy
K
’ - Encoder cabler—1— Encoder

o w ([
chA_ B ==

I PC
CME o I|_r"-=-|

FX Simulation Box

24V DC

24VBC | power supply

Fig. 4-19:

NOTE

Test setup for simulating positioning with digital inputs

The test setup shown above does not use any safety features for the tests (EMG. OFF). You

should thus only use this setup in a controlled test environment where errors cannot cause
any danger for personnel or equipment!
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MR Configurator can monitor all the inputs and outputs of the MR-J3-T, including those on the
MR-J3-D01 I/O extension.

Procedure:

@ Connect the PC/notebook to the USB port (CN5) of the servo amplifier using cable
MR-J3USBCBL3M.
(@ Start MR Configurator and make the following selections:

— Select the MR-J3-T series amplifier.

— Select the MR-J3-D01 expansion card (“option unit”).

5 System Settings S
| B unit selection
“ [MR-12-D01 -
Station Selsction | :]
Communication Device © |Servo amplifier connection USE =]
Baud Rate Selection - (470 =]
Comm Port Selschion ; i_-wrr,- j
(- Connection selection ——
& Dnlin
.  Offfing
Reading setting range of
QK I Cancel L parametess

Fig. 4-20: Settings in MR Configurator for checking the MR-J3-T with the MR-J3-D01
expansion card

After this you can monitor the signals of the expansion card with the option Option unit I/F display
in the Monitor menu.

* MR Configurator - Project name  (Axis1) [00Station] MR-13-T Serve amphiier connectin USS Option unit:MR- 13- (01
Progect Vew  Sehp | Montar Alem Diogrostics  Parpewies  Test  Advenced-function Pontat  Heip

Fig. 4-21: Selection of the “Option unit I/F display” terminal monitor option
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7 Optionunit I/Fdsplay =lcix]
[_]on <MR-J3-D01 >
D ‘OFF CH10 CH10
oo 1 B e St 4 22" | acno
Input signal o1 2 F o = l 4 23 ACDY Dutput signal
D2 3 = -5 24 ACD2
i3 4 4 25 ACD3
Did 5 | 4 38 | mcDoo
DIS - - 39 WMCDo
Dis 7 = 40 MCDO2
DIt 8 I 4 41 | WcDo3
— g I 4 4 WCD10
= 10 F < 42 | mcD1n1
11 - 44 WCD12
= TEl 4 45 [wWcDhi3
— 15 4 45 | Pus
16 P o 47 MEMND
— 17 | < 48 cro
e 18 -4 49 INE
= 19 B
- 20 -
SoM 21 F
RES 2B
TL 27
TL1 28 |-
TFD 28
TP1 20
OvR M1
HDQ £ -
TETF 33 B
PC 4 -
871 E =
8712 3B -
_CN20
I popvV | ¢ 01
ooov 4 14 1402
CHNZD
Ve 2 :Eﬂ Vo % ) —I]:E""""I
TLA 12 .26 v rEa % )
(100% Max torque) —lm'

Fig. 4-22: The “Option unit I/F display” terminal monitoring window
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Positioning via a CC-Link Network Additional Connections

5 Positioning via a CC-Link Network

As an alternative to using digital signals you can also control positioning with MR-J3-T servo
amplifiers via a CC-Link network connection.

NOTE Before proceeding ensure that the MR-J3-D011/O expansion card is not installed. If it is in-
stalled CC-Link communications will be disabled.

5.1 Additional Connections

In addition to the minimum configuration described in chapter 3.1 you also need to connect the
CC-Link cable and the cabling for connector CN6 for this mode.

Servo amplifier
Y
CHE h Ready |
e B ®
- Trouble l_®
EIG0N i 4 B |
[©6) =7 Home position
Forced stop EMG 1 return completion
Proximity dog J005 § T £10
: ® m
® Forward rotation stroke end 5P 3
Reverse rotation stroke end ® Lapd f a4 13 | LT =~~~ . Encoder Z-phase pulse
=T =—7T-E % 18 (differential line driver)
<8 LA
- - (] (H
11 L4, Encoder A-phase pulse
---------------------------------------- - Td NLAE e wape (differential line driver)
i MR Configurator @ i = ‘-.1 b Lo
I 9 Personal I 1= § L0 = *+* Encoder B-phase pulse
| computer H 9 §LER (differential line driver)
H - - L L
: MR-J3USBCBL3M | 25 § U [=epmmmememesmirai Control common
F (Option) EN - Platef St |+
i ® M:I i
‘ i
R I N N T WA R W artpll @ ®

Fig.5-1:  Connections for operating the servo amplifier via a CC-Link network

O To prevent an electric shock, always connect the protective earth (PE) terminal (terminal
marked = ) of the servo amplifier to the protective earth (PE) of the control box.

@ Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will
be faulty and will not output signals, disabling the emergency stop (EMG) and other protec-
tive circuits.

@ The forced stop switch (normally closed contact) must be installed.
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Positioning via a CC-Link Network

® Supply 24 V DC +10 % 150 mA current for interfaces from the outside. 150 mA is the value
applicable when all /O signals are used. The current capacity can be decreased by reducing

the number of I/O points.

® When starting operation, always turn on forced stop (EMG) and Forward/Reverse rotation

stroke end (LSP/LSN). (Normally closed contacts)
® Trouble (ALM) turns on in normal alarm-free condition.
® Use MRZJW3-SETUP 211E.

Personal computers or parameter modules can also be connected via the CN3 connector,
enabling RS422 communication. Note that using the USB communication function (CN5
connector) prevents the RS422 communication function (CN3 connector) from being used,

and vice versa. They cannot be used together.

Personal computer

RS232C/RS422 conversion cable

To RS232C connector

or

MR-PRUO3
parameter module

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

@ For the sink I/0 interface.

Servo amplifier

CH

1]

& MITSUBISHI ELECTRIC
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NOTE

Connections for the CC-Link network

ENT

[ '

FG @ _—e : Fiz :

| i

. SLD o HOSLD |

CC-Link , |
M dul i : =
(e.g.giteeiénfu“Ne) DG o i DG i MR-J3-T

DA © loDa |

[ [

Fig.5-2: Connections between the servo amplifier and the CC-Link master module

You must install a terminating resistor on terminals DB and DB on the physical first and last
stations in the CC-Link network. The required ohmage of the resistor depends on the cable
length, please check the version V1.10 specifications for details.
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5.2 CC-Link Communication Settings

5.2.1 Settings on the servo amplifier

In the instructions below we are assuming that you have an operating CC-Link network with the
following specifications:

® Data rate 156Kbit/s
® The master station is a QJ61BT11N module that is integrated in a System Q con-
troller platform with a Q02H-CPU.

Procedure:

@ Set the number of reserved stations:

.. =

—— Factory default
setting

]

s 2 reserved stations

1 reserved station

Fig. 5-3:  Correct position of switch S1 for setting the number of reserved stations

@ Set the station address (max. value 64):

higher values

lower values

address digits

Fig. 5-4: Set switches x1 and x10 to the correct station address
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® Set the data rate:

MODE Mode Baud rate
===l ﬁ.’ 5 h 3 156Kbps
— . | of T 1 Z5kbps
Lo ﬂ'\\ @ | 2 2 5Mbps
£p © 3 SMips
4 10Mibps
5tpd =
Fig. 5-5: Mode switch setting for the network data rate
NOTE The servo amplifier settings required for point table positioning are described in chapters 4.2

through 4.4. Please check that these settings have been made correctly before proceeding.
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5.2.2 Configuration for communication with GX IEC Developer
Generally, positioning control is performed via a CC-Link network in applications where an addi-
tional PLC system is used for automation tasks as well as the integrated controller in the ampli-
fier. In this example we will thus only provide detailed descriptions of the settings required to
integrate the servo amplifier in your project.
Procedure:
How to open an existing project in GX IEC Developer:
@ Select Network @ in the project directory tree in the left window.
@ Select CC-Link @ in the Network Parameter box.
(® This opens the window Network parameters: Setting the CC-Link list where you can now
enter the settings shown in Fig. 5-6 @.
TH 2007_03_6 - GX IEC Developer
|Eroject Gbect Edt Tooks Crine Debug Yew Sxvas Wndow Heb
FHEaF R0 @0 Stn 6HEh @amm
00701 8 ol | B betwork parameters Setting the CC-Link lst.
m Project [d:ﬁﬂnt:n'[i-‘mj:lﬂt'l,lntt
- Library_Pool
= @ Parameter
@ AL
-
' # Module Configuration 5
# D Task_Pool = ® : Master slabon =
'3y DUT_Poal S X Emgﬂ-ﬁz@ﬂm n.c!me st start -
' Global vars  MELSECNET Eenet | Mode Remole nelVey Lmade) .
- _Pool :
g MELSECHET  MiN| | —M (@) —P—i,
Rlemote npulFiX] ] /i
O dink | Remote culpullfY] (b) —-00
| T 01
Carcel | Fiemote iegiste A/l Y0200
[ Vet 2 Flemote inputlf)
| ¥eid Remole outpud|FY)
e | Wet 2 Flemote segister(A'W]
‘{ |—Ver2 Remole regetes ]
| Special iel(SH)
Specil ipgieSW]
Pty court ElE
: (©) —
Slon -
dipprichionous -
i
iritiad eftings f=r
Irdsmunl Eilinge
| | M
Fig. 5-6:  Settings required in GX IEC Developer for CC-Link communication between
the controller and the servo amplifier
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CC-Link Communication Settings

NOTE

Notes on the network settings:

(a) Inthe example only one servo amplifier is connected to the CC-Link network. This value must
be increased by the number of slave stations installed if applicable.

(b) These values specify which bits or data words are to be used to control the servo amplifier.
The settings shown in the example are for the following assignments:

PLC -> Servo Amplifier Servo Amplifier -> PLC

PLC I/Os Registers Signals PLC I/Os Registers Signals
Y100 RYNO SON X100 RXn0 RD
Y101 RYn1l ST1 X101 RXn1 INP
Y102 RYNn2 ST2 X103 RXn3 ZP
Y103 RYNn3 DOG X11A RX(n+1)A ALM
Y104 RYn4 LSP
Y105 RYn5 LSN
Y106 RYn6 MDO
Y10A RYnA DIO NOTE:
Y108 RYnB bi1 Signals DI5, DI6 and DI7 are only available
Y1oC RYnC DI2 when the amplifier is configured to occupy 2
Y10D RYND DI3 stations in the network.
Y10E RYnE Di4
Y10F RYnF RES

Table 5-1: Signal assignments

(c) Slave station type setting:

e SE—— x|

Eupanded Enclugive shation Feemole: station Reservedbmenid || buffer selectfwond) = =

[mtion Mo Staton pe el counl pinic wation peer Rieoste Aotomatio |

141 |Remots devace stabon - &- = |E wchushva slaiion 1 = |33 peosnils = | No ssting L ¥
Detat | Check | End | Carcel |

Fig. 5-7:

This configuration also enables exchange of data words

@ Connect the PC to the PLC and transfer the modified project to the controller.

If the CC-Link connection to the servo amplifier is established successfully the L.RUN, SD
und RD status LEDs on the servo amplifier will light up.
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Positioning via a CC-Link Network

5.3

Testing the Servo Amplifier via CC-Link

Before proceeding it is a good idea use the monitoring function in GX IEX Developer to check
that the individual servo functions can be started correctly (e.g. return to home, positioning).
After this you can then test the correct operation of the servo system with the PLC program.

Procedure:

@ Activate monitoring mode.
@ Select Entry Data Monitor in the Online menu.
® Enter the individual remote I/Os to be set or monitored.

:_."_-J.'D'.'I.F 02 & - GX IEC Develsper - [Entry Data Monitor]
[FFlomect 2ot Toow Ovbe Debug wen Faves drcon nep ,
Iﬁ A - A =) s AL “'_:E e B T | e oE |

[EE & &
— ® |Adsress (IT)| Hane [Value (geci|

roject [ \Dsten  Progekielintemn | D est_HMit 1 ¥100 3

m;ﬂ Libwary,_Pool ! o L

S-ER Paramete Tida

] P YIS

o ¥ios

- r wy s

# 4D Task ool T

g DUT_Ppal 'T
m-g PoU_Pool =
;

m‘r_:r 100

MELSETHE T/ themresi

Fig.5-8: The Entry Data Monitor window where you can set remote |/Os to test the
servo functions
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Digital Signals - Quick Reference

A

A.l

Appendix

Digital Signals - Quick Reference

Connector | Signal Codes Pecaa DI/
Pins DI/DO CC-Link DO
CN6-1 EMG - Forced stop - emergency safety signal: DI
The signal is permanently assigned to this pin and must be acti-
vated for motor control.

CN6-2 DOG RYn3 Proximity dog switch: DI
This signal is used for some of the home position return modes.

(See chapter 4.3)

CN6-3 LSP RYn4 Forward rotation stroke end switch DI

CN6-4 LSN RYn5 Reverse rotation stroke end switch DI

CN6-14 RD RXn0O Servo amplifier ready DO

CN6-15 ALM RX(n+1)A | Alarm, signals a servo error DO

CN6-16 ZP RXn3 Home position return completed successfully DO

CN10-1 DIO RYnA Select point table entry, i.e. activate a line in the table for position- DI

Point table entry no.1 ing. Combinations of signals DIO through DI7 (see Table 4-3) can be
used to selec up tot 256 positioning steps.
CN10-2 DI1 \ RYnB DI
Point tabl t 2 NOTE:
oint table entry no. Signals DI5, DI6 and DI7 are only available when the amplifier oc-

CN10-3 D12 ‘ RYnC cupies 2 stations in the network, thus making 64 bits available via | D!
Point table entry no. 3 | CC-Link.

CN10-4 DI3 \ RYnD DI
Point table entry no. 4

CN10-5 Dl4 \ RYnE DI
Point table entry no. 5

CN10-6 DI5 \ RY(n+2)3 DI
Point table entry no. 6

CN10-7 DI6 \ RY(n+2)4 DI
Point table entry no. 7

CN10-8 DI7 [RY(n+2)5 DI
Point table entry no. 8

CN10-13 DICOM - Connection for an external power supply for the digital control termi- | DI

CN10-14 nals. Negative connection for source interface logic (PNP).

CN10-21 SON RYNO SERVO ON: DI
Activating the SON signal powers on the base circuit and makes the
amplifier ready for operation.

CN10-22 ACDO - Digital output signals for encoded error messages (see Appendix DO

CN10-23 | ACD1 - A3)

CN10-24 ACD2 -

CN10-25 ACD3 -

CN10-26 RES RY1A Reset for error messages DI

CN10-32 MDO RYn6 Switch between automatic/manual mode: DI
The MDO signal must be off for opertion in jog mode. The signal
must be activated before starting a home position return or position-
ing.

CN10-35 ST1 RYn1 Start signal for forward rotation DI

CN10-36 ST2 RYn2 Start signal for reverse rotation DI

CN10-37 DOCO - Connection for an external power supply for the digital control termi- | DI
nals. Positive connection for source interface logic (PNP).

CN10-49 INP RXn1l IN Position: Target position reached signal. DO

Table A-1: Digital signals - quick reference
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A.2

Standard Parameters - Quick Reference

No. Code Function Description
Pa01 @ *STY Positioning control | 0: Absolute value command system for target positions
mode 1: Incremental value command system for target positions
PA03 © *ABS Absolute position 0: Incremental system (absolute position detection off)
detection system 1: Absolute position detection system on
PA05 @ *ETY Feed length multipli- | Needed here to scale the home position value to the physical co-
cation factor ordinate system when a home position offset (shift) has been set.
Parameter | Multiplication | Range of the target
value factor STM position values
0 1 -999.999 ... +999.999
1 10 -9999.99 ... +9999.99
2 100 -99999.9 ... +99999.9
3 1000 -999999 ... +999999
PA14 @ *POL Servo motor rotation | Motor rotation direction (looking at shaft end facing motor):
direction 0: Anticlockwise when ST1 signal is active
1: Clockwise when ST1 signal is active
Pco2 @ *ZTY Home position re- Selects mode to be used for home position return:
turn mode 0: Proximity dog mode
pco3 @ *ZDIR Home position re- 0: Incrementing counting of encoder pulses
turn direction 1: Decrementing counting of encoder pulses
PC04 ZRF Home position re- Sets home position return speed until first detection of the
turn speed Z-phase in [rpm].
PCO05 CRF Creep speed Speed for precise movement to home position in [rpm]
PCO06 ZST Home position Distance between the encoder home position (Z-phase) and the
offset (shift) physical home position in [um]. Does not change the zero point of
the physical coordinate system.
pco7 ® *ZPS Home position re- The home position return stops when the Z-phase position is
turn position value | reached.You can enter a non-zero coordinate for this position [in
1OSTMpm] with this parameter.
PDO1 @ *DIAL Automatic activation | This parameter configures the amplifier to automatically set the
of input signals digital signals internally to a logical "1" when the power is
switched on.
PDO1 @ *DIAB Polarity of the input | Logical value for detection of the proximity dog signal (DOG):
signal 0: Active DOG on logical "0"
1: Active DOG on logical "1"
Table A-2: Standard parameters - quick reference

D To activate this parameter you must switch the amplifier power off and on again.
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Alarms and Warning Messages

A.3

Alarms and Warning Messages

Alarm Code® Alarm Reset
Display | ACD3 | ACD2 | ACD1 | ACDO | Error Power Supply ConﬁMSr'ator/ Reset
(Bit 3) | (Bit 2) | (Bit 1) | (Bit 0) OFF ® ON HI?/II (RES) @
A10 0 0 1 0 Undervoltage O O
Al12 0 0 0 0 Memory error 1 — —
Al13 0 0 0 0 Clock error — —
Memory error 2
Al5 0 0 0 0 (E2PROM) O — —
Encoder error 1
A16 0 1 1 0 (at power on) O — —
Al7 0 0 0 0 Board error O — —
Memory error 2
Al19 0 0 0 0 (Flash ROM) O — —
ALA 0 1 1 0 Incorrect servo 0 . .
motor
A20 0 1 1 0 Encoder error 2 — —
A24 1 1 0 0 Main circuit error O O
Absolute position
g A25 1 1 1 0 lost/erased 0 - -
S Regenerative @ ® ®
< | A30 0 0 0 1 braking overload 0 . .
A31 0 1 0 1 Overspeed O 0
A32 0 1 0 0 Overcurrent — —
A33 1 0 0 1 Overvoltage O O
A35 1 1 0 1 Input_frequency O _ .
too high
A37 1 0 0 0 Parameter error O — —
Main circuit 0) ® 0]
A45 0 0 1 1 overheat O O O
A46 0 0 1 1 | Servomotor o® o® 0@
overheat
A47 0 0 1 1 Cooling fan error O — —
A50 0 0 1 1 | Overload 1 o®@ o® o®
A51 0 0 1 1 | Overload 2 oo o® n®
Table A-3: Error messages(1)
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Alarm Code® Alarm Reset
Display | ACD3 | ACD2 | ACD1 | ACDO | Error Power Su LA
pply Configurator/ iz
(Bit 3) | (Bit 2) | (Bit 1) | (Bit 0) OFF ® ON HI?/H@ (RES)®
A2 0 1 0 1 Excessive discrep- 0 0 0
ancy error
A61 0 1 0 1 Operation alarm O O O
g ASA 0 0 0 0 S_ena_l communica- 0 0 0
S tion timeout
< B .
Serial communica-
ABE 0 0 0 0 tion error O 0 O
888 0 — — — Watchdog O — —

Table A-3: Error messages (2)

@ |ocate and correct the cause of the error and allow the servo amplifier, the servo motor and
the regenerative braking unit to cool down for at least 30 minutes before resetting the alarm
and restarting the system for normal operation.

@ sSwitch on the RES signal.

@ To reset the alarm click on the Alarm Reset button in the alarm display window in MR
Configurator. You can also reset the alarm by pressing the STOP/RESET button on the HMI

control unit.

®0: OFF
1: ON

NOTE

Display

Warning

A90

Home position return incomplete

A92

Battery cable disconnected

A96

Home position return error

A98

Software limit warning

A99

Stroke limit warning

A9A

Option unit input data error

A9F

Battery warning

AEO

Regenerative system overload warning

AE1

Overload warning 1

Warning messages

AE3

Absolute position counter error

AEG

Server emergency off warning

AE8

Cooling fan too slow

AE9

Main circuit off

AEC

Overload warning 2

AED

Output wattage exceeded

NOTE
warnings.

Table A-4:

The output signal ALM is activated when an error or alarm signal is triggered.

Warning messages

Please see the instruction manual for more detailed descriptions of the alarm messages and
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