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1. Outline

This manual prescribes the function of the AC Servo control system (CACR-IR[I] SC, CRCR-
IROO0O0O C and CRCR-IROCOOOOLIC) for the NC series. The IR type servo control applica-
tion for NC is a control system of digital current controlling type which performs the positioning
and speed control with it’s host controller. The current command input is 46.875kHz PWM.
Sequence and parameter data is input at 9600BPS serial transmission. :

Figure 1. Block Diagram of AC Servo Control System
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Figure 1. Block Diagram
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2. Sysfem Composition

NC
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Figure 2. System Composition

3. How to Read Serial Numbers

3.1._ For Ist Axis

'ServopackCACR_ IR1 5_8_9_
For AC Servo -—] L— Order of Design
gt;t;rem control —————d C - For NC

> []5 [] ﬁKN 2N19. KW D : For Robot

2 1071 OKWI30 13, (KW

G011 SKWlad 14, &KW For 1 Axis

- 1PWB

CACR-IR1SC

Current Control Type ]_ ! T—— Order of Design
1PWB C: For NC

D : For Robot
For 1 Axis
-2PWB
CACR-F2TB?2
2PWB

DEE9405543 Page 3 of 49



3.2. For2 Axes

" Servopacky ACR—IR2020 C

For AC Servo—J -L Order of Design
Current Control
Type C :For NC
21 FKH\) D : For Robot
£ |2017. DKW
S (3015 ka1 )
- 1 PWB
CACR-IR1 WC
Current Control Typej_ ! T_ Order of Design
1 PWER C:ForNC
D : For Robot
- For 2 Axes .
- 2PWB
CACR-F2 TW1
2PWRB
TR3030 C .
Coutdoc PR HAS SOPCRHATE
CoOMCTIOR S FOA NE COUTHO
A~) s ntotop (12¢4).
T3030C8
Hew Hze 0F 30300
TRAASAC R*\):%‘k@ib QLE  comBwED  in) BME
CN CNL A (BoTIOM) (oveTol (). eJeer T«
AN L cnEB (ToP) e (5 THE SAme
CP2N CNA (BOTTOM)
CNR | N asdoP)
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3.3 ) For 3 Axes

» Servopack

CACR—-IR101010C

For AC Servo—J I—Order of Design
Currentcontrol __ _ | C:ForNC

D : For Robot
f15 1. 5Ku

[1, OKW
[7. (KW

Capacily %

- 1 PWB
CACR-IR1TC

Current Control Typc—-J ’ L Order of Design
1 PWR C:ForNC

D : For Robot
For 3 Axes
) . 2PWB
CACR*F;TTI
2PWB —
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4. Ratiﬁg and Specification

4.1. Forl Axis

Corresponding Capacity KW

0.5 1.0 15 2.0 3.0 44

Control System Type CACR-

IR05SC | IR10SC | IRI5SC | IR20SC | IR30SC | IR44SC

Input Main circuit

3-phase AC 200 ~ 230V +10 ~-15% 50/ 60Hz

Power T
Control circuit

Single phase AC 200 ~ 230V +10~-15% 50/ 60Hz

Environmental Operational Temperature : 0~55°C
| condition Storage Temperature : -20~+85°C
Operational/preserving humidity : Less than 90% (no dew)
Structure Base mount
Weight Approximately 6.0Kg Approx.
7Kg
£% | Rated current (Arms) 4.2 7.6 11.7 18.8 26.0 33.0
2% 1 Instananeous current 1.0 | 170 | 280 | 420 | 575 | 770
S 5 (Ams) '
Control Method 3-phase full-wave rectification Transistor PWM method

Control Command

U phase, V phase PWM current command (46.875KHz)
Conform to RS422

Feedback Feedback by optical encoder maximum supply current 400mA
_ £ | Input Condition | PWM input of 46.875 kHz )
S =
_ 5 & | Elecuical Spec. | Input 200Q Conform to RS422
]
&b Cmu Method | Half duplex asynchronous (9600 Bps)
2 gz Refer to the serial protocol spec (DEE9403276) for the details.
Q) e
= ®? © | Elecrical Spec. | Input impedance approximately 200Q2 Conform to RS422
Sequence Output Signal | SVALM )
Protection - Overvoltage - Overcurrent - MCCB trip -Voltage drop
- Function - Open phase - Abnormal regeneration - Current command disconnection
R=) - Abnormal current command - Abnormal current feedback - Abnormal CPU
= :
s DB Function Auto. DB which functions when the power is off, servo alarm is
B generated and servo is off and is built in this system.
o=
L Regenerative Process Built-in
a Main power source Within GD?m x 5
interruption contactor
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4-2. For 2-axes

Corresponding Capacity KW 0.5 1.0 2.0 3.0
Control System Type CACR- IR0505SC | IR1010SC IR1020SC IR2020SC | IR3030SC
Input Main circuit | 3-phase AC 200 ~ 230V +10~-15% 50/ 60Hz
Power Control circuit | Single phase AC 200 ~ 230V +10 ~-15% 50/ 60Hz
Environmental Operational Temperature : 0~55°C
condition Storage Temperature : -20-~+85°C

Operational/preserving humidity : Less than 90% (no dew)
Structure Base mount (Forced air-cooling system over 2.5m/s)
Weight Approximately 9.0Kg approx.
: 12kg
2% | Rated current (Arms) 4.2 7.6 11.7 18.8
g 72 Instantaneous current 11.0 17.0 28.0 42.0
g 5 (Arms)
Control Method 3-phase full-wave rectification Transistor PWM method
Control Command U phase, V phase PWM current command (46. 875KHz)

: Conform to RS422

Feedback Feedback by optical encoder maximum supply current 400mA
- _§ Input Condition | PWM input of 46.875 kHz
_ E § Electrical Spec. | Input 2002 Conform to RS422 -
<
& Cmu Method | Half duplex asynchronous (9600 Bps)
v = =z Refer to the serial protocol spec (DEE9403276) for the details.
o 5 =
= 2O | Electrical Spec. | Input impedance approximately 2002 Conform to RS422
Sequence Output Signal | SVALM
Protection - Overvoltage - Overcurrent - MCCB trip -Voltage drop
Function - Open phase - Abnormal regeneration - Current command disconnection

_5 - Abnormal current command - Abnormal current feedback - Abnormal CPU

% DB Function Auto. DB which functions when the power is off, servo alarm is

- generated and servo is off and is built in this system.

=

o Regenerative Process Built-in

E Main power source | Within GD?*m x 35

Interruption contactor
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4.3, ) For 3-axes

Corresponding Capacity KW

0.5 1.0 20

Control System Type CACR-

IR050505SC IR101010SC 1IR1010208C IR202020SC

Input Main circuit 3-phase AC 200 ~ 230V +10~-15% 50/ 60Hz
Povwer Control circuit | Single phase AC 200 ~ 230V +10 ~-15% 50/ 60Hz
Environmental Operational Temperature : 0~55°C
condition Storage Temperature : -20~+85°C
Operational/preserving humidity : Less than 90% (no dew)
Structure Base mount (Forced air-cooling system over 2.5m/s)
Weight Approximately 12.7Kg
Z % | Rated current (Arms) 4.2 7.6 11.7
g ;: Instantaneous current 11.0 17.0 28.0
S& | (Ams) ‘
Control Method 3-phase full-wave rectification Transistor PWM method

Control Command

U phase, V phase PWM current command (46.875KHz)
Conform to RS422

Feedback Feedback by optical encoder maximum supply current 400mA
_ £ | Input Condition | PWM input of 46.875 kHz
5 E
_ & | Electrical Spec. | Input 200Q Conform to RS422
] =
& Cmu Method | Half duplex asynchronous (9600 Bps)
v = = Refer to the serial protocol spec (DEE9403276) for the details.
@) g B
~ “ O | Electical Spec. | Input impedance approximately 200Q2 Conform to RS422
Sequence Output Signal | SVALM
Protection - Overvoltage - Overcurrent - MCCB wrip -Voltage drop
Function - Open phase - Abnormal regeneration - Current command disconnection
_5 - Abnormal current command - Abnormal current feedback - Abnormal CPU
§ DB Function Auto. DB which functions when the power is off, servo alarm is
= generated and servo is off and is built in this system.
_'=, Regenerative Process | Built-in
E Main power source Within GD?m x 5
interruption contactor ’
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. -

S.

Standard Combination

Table 4. Combination of Servopack and Servomotor, Peripheral Devices

Power Supply

. . Power Supply
Servopack Type Applied Servomotor | Capacity / Motor Capacity / MCCB
KVA
CACR-IR05SC Corresponding to F 1.1 5
series SO0W ,_
CACR-IR10SC Corresponding to F 2.1 8
series 1.0KW
CACR-IR15S8C Corresponding to F 3.1 10
series 1.5KW
CACR-IR20SC Corresponding to F 4.1 12
series 2.0KW
CACR-IR30SC Corresponding to F 6.0 18
' series 3.0KW
CACR-IR44SC Corresponding to F 8.0 24
- series 4.4KW
CACR-IR0505C Corresponding to F 2.1 8
series S00W
CACR-IR1010C Corresponding to F 4.1 12
, series 1.0KW
CACR-IR1020C Corresponding to F 6.0 18
series 1.0KW
Corresponding to F .
series 2.0KW
CACR-IR2020C Corresponding to F 8.0 24
series 2.0
CACR-IR3030C Corresponding to F 11.0 32
series 3.0KW
CACR-IR050505C Corresponding to F 3.1 10
series SO00W
CACR-IR101010C Corresponding to F 6.0 18
series 1.0KW
CACR-IR101020C Corresponding to F 8.0 24
series 1.0KW
Corresponding to F
series 2.0KW
CACR-IR202020C Corresponding to F 11.0 32
series 2.0KW

* Depends on the type of motor.
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" 6. Total Connection

NC Servopack
(AX1S)

PA - Q’ij-j‘%L
PB ¢P11-181
~Ch 11-14
PC P11~
N1
fBattery [ OQP11-13]
c%rcoder
124V
17 :
ks i
A=
- 1-8 £ .
P BP9y —

*1: Capacity of Open Collector output is less than DC30V 30mA.
*2: Signal VO line '?_ P indicates twisted pair line.
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7. Details of Connection

7-1.  Connector terminal CN11, 21, 31 for I/O signal
CN11, 21, 31 of the servopack are connected with the connector of the NC AXTS.

(1) Specifications of the Connector
Honda Tsushin Kogyo MR connector (20-pin)
Servopack PWB mounted side MR-20RMA (right angle type)
Cable side MR-20F (connector)
MR-20L. (connector case)

(2) Connector Pin Arrangement

Table 5.
1 2 3 a | s 6 7
S G /SYALM DATA +DATA | SYALM
) : Servo alam Serial communication| +24V
Signal 0V output vo Input |
8 S 10 11 12 13
10 =[U v =]y BAT 0BAT
Current command Current command | Encoder battery input
U phase V phase
14 | 15 | 16 | 17 | 18 | 19 | 20 |
PC +PC PA *PA +PB =PB FG
PG signal C phase PG signal A phase PG signal B phase grr:;nned
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Chart 6

- Pin No.-| Signals Specificanon
1 SG Signal OV (SG: System Ground)
4
3
7 SVALM Turn on while normal operation (not under alarmed condition).
, 3
14y % IR 0
4  |/SVALM (SVALM) P b
| /SVALM : L— /SVALM
5 DATA VO for serial transmission. Conform to RS422.
Refer to serial protocol spec (DE9400628) for transmission
nethod.
metho o -5-1 00K
6 | 0ATA reo <L XD
i
™0 {371 3 RXD
- 8 U 46.875KHz PWM current command U phase input.
Refer to MB651142 (DE8409818) for PWM output method.
! ;IR
9 ¥ IU-{ > 33nDj>—1u
10 |IV 46.875KHz PWM current command U phase input.
' Refer to MB651142 (DE8409818) for PWM output method.
IR
1 ;
L1 xv v 800 >—w
!
12 |BAT Battery input for encoder. '
‘R .
13|OBAT | Batery & | e
14 |PC Output signals from PG to AXIS side.
15 [#C _
16 {PA ‘IR :P§
17 |+P Papepe—[0T | G
18 (P8 B
18 |48
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7-2." Connector terminal CN12, 22, 32 for PG signal
CN12, 22, 32 of the servopack are connected to an encoder, etc.

(1) Specifications of the Connector
Honda Tsushin Kogyo MR connector (20-pin) _
Servopack PWB mounted side MR-20RMA (right angle type)

Cable side MR-20F (connector)
MR-20L (connector case)

(2) Connector Pin Arrangement

1 2 3 4 5 6 7
oV ov oVv +5V|+5V|+5V

OV of PG power supply | SV of PG power supply
8 o | 10] 11} 12| 13
BAT 0BAT

Battery input

il

T T
14 15 16 17 18 19 20

PC *PC | PA *PA|PB «*PB|FG

PG signal PG signal PG signal Frame |
Cphase | Aphase . Bphase | ground

7-3. Extemal terminal and connector

;I Symbol Terminal { Summary

’
1

Main circuit power
®6O ool e Poral | 3-Phase AC200 ~ 230V -15 ~ +10% 50/ 60Hz

@ @ @Motor connecting % and motor mw@ connect to @ terminal

terminal and motor ({ erminal  TO%F

@ @ g‘;ﬁfﬂrﬁ‘ﬁ SUPPYY | Single phase AC200 ~ 230V -15 ~ +10% 50 / 60Hz

. Connect .
@ Ground terminal 10 motor @ terminal and drop to ground.

@ Regenerative resistance @ Regenerative resistance connecting terminal at Y3, Y4.
' connecting terminal (Normally. external connection is not necessary).

 SYRUFIVNUON SO [
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- 8. Functions and Movements

Function Block Diagram

3

Iu
PWM
Current .
cornmand

Serial
Cmu

Circuit

R4

J

Resistance
moduie

..._.....t-:).-......-.-...-.-.-....-.-....—-

|
e

L

eviation-

ircuit {_,:D
1
¢

I {Receiver

[Line | 8032

Pa. PB. PC. BAT

5 ©
’ |
! .
i Regenerative
f "} Tesistance
i
i
! Mixed Transistor
| MCCD - hridee bridge
i :
N
o ' P
i J— o
(e B - : :
i i - H i
i = : GR. GS ;
o = e
S — N :
i : = yidii i
i I~ J—_——L 3 c
; l 4 MBE885168 301
i sv : as
O > i
; Power| ¢4 Ratch; = JL-000
G— supply Pl
: circuit| - ; g% =7
: S 7
i
H
e 7105:
i ]
i Line ! i
i Receiver ! I S
il —
1 H
i :
5 {detection ¢
; EEPROM
i
t H
] H e
i H
i YWY
i
!
H
1
i
!
1
i
1
H
i

Figure 3. Block Diagram

-
S5VP—Rr— | I‘
! i .
PG == : , CN2
.i | Connect
i1 toPG
H
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8-1.  Details of function
(1) /O Signals
* Input for servopack current command U/V phase is done by 46.875KHz PWM.

With the current amp., the data is converted at 11:719KHz and averaged twice to
create the current command. This current command changes it’s weight according
to the current amp. gain by the serial transmission, so it is necessary to determine
the command as follows:

Current command becomes
+ 4096 x 256
at resolution x 4 - PWM saturation.

Also, the current feedback at resolution - PWM saturation becomes
+4096 x IMUL (IMUL: current amp. gain coefficient).

Refer to the serial protocol specification (DE9400628), IR setup manual
(DE9400629) to determine the current command and the current amp. gain.

+ Servo alarm (SVALM)

Generated if the alarm is not generated after approximately 400ms from the con-
trol power supply. The output is turned off by the servo alarm. The current detec-
tion resisting value is as follows:

Chart9.  List of Current Detection Resisting Value for 1 Axis

Type CACR- IR05SC | IR10SC | IR15SC | IR20SC | IR30SC | IR44SC

Current detection 20 10 10 5 5 3
resistance (m£2)

Chart 10. List of Current Detection Resisting Value for 2 Axes

Type CACR- | IR0505C | IR1010C | IR1020C | IR2020C | IR30SC | IR3030C

Current detection 20 10 Ist axis: 10 5 5 3
resistance (mg2) 2nd axis: 5

Chart 11. List of Current Detection Resisting Value for 3 Axes

Type CACR- | IR050505C TR101010C TR101020C IR202020C

Current detection 20 10 Istaxis: 10 5
resistance (mQ2) . 2nd axis: 10
3rd axis: 5
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(2) Protecting Function

The servopack has a built-in function which protects the servopack and the motor
from problems.

* Dynamic brake
The servopack has a built-in dynamic brake for an emergency stop which
works in the following cases.

(1) Servo alarmn (Problem detected)
(ii) Current command disconnection
(iii) Servo off

(iv) Main power supply off

To stop the motor, work the dynamic brake. When the main circuit func-
tion is available, the dynamic brake off can be manipulated by the serial
transmission.

* Problem detection
When the problem is detected, / SVRDY turns off and the contents of the
detection are displayed by the LED which can be read in the serial trans-
mission {contents of the servo alarm).

(i) Abnormality detection
Chart 12. Abnormality Detecting Function

Abnormality Detecting . RDY .
Function Contents of Detection Lights Out

Overcurrent Overcurrent occurred in the main cir-g- O
cuit -

MCCB tip MCCB tip O

Abnormal Regeneration process circuit in 1AP O

regeneration malfunction

| Overvoltage DC voltage in the main circuit became O

abnormally high

Insufficient voltage DC voltage in the main circuit became o
abnormally low

Ground fault Main circuit has ground fault O

Abnormai offset Abnormal current offset or no offset O

Current command disconnection | Current command cable disconnection O

Open phase ~ One phase out of three is open 0]

Abnormal CPU Abnormal CPU O

* O: LED goes off when the problem is detected and / SVRDY goes off.
X : LED does not go off even if the problem is detected.
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(i1) Hardware problems

Chart 13. Hardware Problem Detecting Function

. . RDY

Detecting Function Contents. Lights Off
CPU ROM error ROM error among CPU hardware O
CPU RAM error RAM error among CPU hardware @)
Serial transmission Problem with serial transmission (test mode O
problem 1 only)

Serial transmission O
problem 2

Gate alley problem Problem with gate alley @)
EEROM error Problem with EEROM @]
4-bit micro computer | Problem with 4-bit micro computer O
problem

Current feedback Current feedback problem in U phase O
problem in U phase

Current feedback Current feedback problem in V phase O
problem in V phase

(3) Servo alarm reset

The servo alarm reset can be done by serial transmission. However, the alarm is a
result of some abnormality in the servo, so first check to see what the problem is and
do troubleshooting before resuming the operation.
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(4) Display

The conditions are displayed by the following LED’s.

Chart 14. Displayed LED

Symbols Model

Function

LD3 +5V Lights up when the power supply is the control
power supply of +5V.

LD2 RDY1 Lights up when the servo alarm is not for the 1st axis.

LD1 RDY2 Lights up when the servo alarm is not for the 2nd
axis.

LD4 RDY3 Lights up when the servo alarm is not for the 3rd

axis.

LEDIO POWER

Lights up when the main power supply is turned on.

= (5) SW setup
SW1 -0~ 2 :Axis setup
0:1 axis
1:2 axes
2 : 3 axes

Setup the axes you are going to use. Without the setup (totally open) or if wrong axes
are set, the total system does not work.

For 1 axis, one out of 1 ~ 3 axes can be set.

For 2 axes, one or two out of 1 ~ 3 axes can be set.
For 3 axes, all of the axes (1 ~ 3 axes) can be set.
Set all of the three axes for normal operation.

SW1-3~5 : TUnused

Short or open

SW1-6,7 : Fortestonly

Open except for the test
If SW1-7 is open, normal operation cannot be done.
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The axes are as follows when shipped out:

For 1 Axis tojolotojojojolo
Fojojotoiojoloio
01234567
totojolofoijolofo
For 2 Axes totojolofoiololo
01234561
foyo{oofolojo|o
For 3 Axes ::O%:o'.-':mo cooe
01234567

*SW1-0~2,6,7 of which the PROM version is over, IR3003 is as follows
(setup for 2 axes is different from the above setup):

2 axes setup
*+ SWI -0 ~2: Axis setup should be done as follows:
SW1-0 | SW1-1 | SW1-2 1st Axis 2nd Axis 3rd Axis

X X X cannot be set

O X X 1 none none

X O X none 2 none

O O X 1 2 none

X X O none none 3

O X O 1 none 3

X O O none 2 3

O O O 2 1 none
X : Open
O : Short
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SW 1 - 6 : Test only (Test mode 1)

If “short” happens, the serial transmission will be checked and regeneration
will not work.

SW1 - 7 : Test only (Test mode 2)

The main circuit DC input (No. 3-phase power supply) mode will start if
“short” occurs. Keep “power ready” and ignore MCCB, OV, TB alarms.

(6) Serial transmission
The sequence control, status reading, parameter setup / change / reading are done by

serial transmission. Refer to the serial protocol specification DE9400628 for the
details of the serial transmission.

O O O 2 1 none
X : Open
O : Short
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9. Dimension Diagram

9.1 For 1 Axis
T . Regenerative . .  Mounting board
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: it il . )
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HH —=uieT T
'3 2  \Fan
‘é :“T : I 1999
- ﬁj : il i
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v - —-—: !
l &-q?q—ﬂ" phey
3 . e - — h
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o ) o
ervopack .
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. y y 4-M5 0 d
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as2) o .
Lxa ' Weight: Approx 7kg Dmegtall!msi n°£ B ound
@K TITLE j .
£25 @j -—:} Serveopack
29 Sealz 1 o3 CACR-IR5O5C
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9.2. For 2 Axes
' Héat sink

Regenerative

2-¢6 30 100

(%)
o

4

hd

:
ur

A=
P
!
5 /
e s e ;
‘
+ - 5
0N f
1} ol o ]
LE o ¢
l‘ - - ﬂ
L ¢
n 7
+ 1 ¢ -
i ly &1 4
i
1
J
. i
-

| ? Direction
‘ of the
; ‘ wind |

P EEOOEEEREE
=

l bbhd
\

- Tap for Y il 6} o
ﬂnd—/so 100 130 \ Ext. terminal &5 50
(2-Ma) / ;

o 159 (M4 Screw 2P) 195
Ext. terminal / Note) Cooling wind of more than 4m/sis - °
(M4 screw 11P) reqmredas structure of thisunit in forced-
cy ch2 air cooling system. Details of process
/ / - around mounting section
R S — I Computer Tvpe .
2 E] CNi |MRH-20WRMFA| 4 &~
o | cy2 [MRE-20WRMFA| [ 73
= By Honda Tsushin Kogyo g‘{:“gh
! A > - - DIO
‘ Applied Mode X432
' ; [ - [CACR-IR0505CB KD h
: = CiCR-IRIOIOCBKD> - |
. CicR-1R2020C8 KP ¥ :
Circuit breaker CiCR-[R1020C3 K> [ 100 3=
200V 304 . Approx. wet: 9kg 140 \ 2-MS i
e & =T servorACK
2Kd _ & | __SEVORALR 5
o — SCALE | :4 CACR-IRDDB;CFS_ -
: vieerens | ' DWG . 50 aev.
7 YASKAWA Losew [ 2ree |
engey | $2-27-2% DE94‘O58 1 6 @
: arze | o722 D F0405543
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2-66 50 100 50 Heat sink
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—\ \ Details of process
< 1 = | Tt around mounting section
S _a i __Conpector Type ©
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_ 5B 30 P o CN2 |[MRH-20WRMFA =
— ety By Honda Tsushin Kogyo Through
ﬁ o o .| hole olo
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9.3 For 3 Axes
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" 10. Warning

10-1. Minus load

When a motor is rotated from the minus side, you cannot practice ?

(Example)  Supply motor drive
Motor drive for taking down objects

According to the specification, the regular control abbreviation of the servopack is short-
time rating, such as the motor stopping time. So, if you need to apply the capacity to the
minus load, refer to DEN-S.

10-2. Load inertia JL

The allowable load moment of inertia JL converted to the motor shaft, must be within five
times the inertia of the applicable AC SERVOMOTOR. If the allowable inertia is
exceeded, an overvoltage alarm may be given during deceleration. If this occurs, take the
following actions:

+ Reduce the current limit.
» Slow down the deceleration curve.
* Decrease the maximum speed.

10-3. High voltage line

If the supply voltage is 400 / 440V, the voltage must be dropped three-phase, 400 / 440V
to 200V using a power transformer. Table 18 shows the transformer selection. Connec-

tion should be made so that the power is supplied and cut through the primary side-of the
transformer. Single-phase 100V class power supply should not be used.
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* 11. Warning

11-1. Noise prevention

The servopack has a power transistor in it’s main circnit. Sometimes, an effect of the
di / dt or dv / dt (switching noise) appears as a result of the wiring process or the way the
ground is set.

The servopack also has a built-in CPU, which strictly requires a proper wiring or ground

processing to prevent noise as much as possible.

To prevent trouble caused by the noise, the wiring and ground process must be done as
Figure 8 shows.

(1) Ground process

STSED FTRCIORT & 113y =+

A MM 2 el 20 e 2 mteanl] St SN R o ST S
L —
200 VAC f 2F ] o
4 41—
L b S
- & P T
WGER FAE i

! - OPERATING RELAY

L ___ SEDUENCE
1~ .usen SIGNAL

| _ . _1_ GENERATING
4 CIRCUIT .

! i

“ﬂ
i
H
L
1]
{

[t B it
1 nwr wsE

Ry 1P P |como 1

2 o ORGSR 2

fRuE FRAE Lot 07 NG 3

100F 4

35 st CRLNGR o

= - STt v e .

2.

PANEL GROUNDING

(Note) 1. Use thick cables such as a flat mesh copper line over 3.5mm? as a cable which

connects the outer cases.

Read the next paragraph carefully which describes the matters that require spe-
cial attention when you use the noise filter.

The wiring between A P should be done by the twisted pair.
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* Motor frame grounding

If the motor is conencted to the ground through the frame on the machine side, the
Cf dv / dt current flows through the motor floating capacity (C+) from the PWM
power section.

The E terminal of the motor (motor fram) must be connected to the @terminal of
the servopack when you operate in order to avoid an effect of this current.
terminal of the servopack must be touched to the ground directly).

+ Servopack SG OV

If there is any noise in the input signal line, ground SG OV and if the motor wiring
is encased in a metal duct, the duct and the box must be connected to the ground.

All of the grounding must have one-point contacts to the ground.
(2) Noise filter installation

In case you need to install a noise filter to prevent a noise from the power line, you
need to use the preventon type.

Table 22 shows the list of noise filter applications. Insert the noise filter to the power
supply and to the peripheral apparatus as well.

WARNING

If you mishandle the noise filter setup, the effect will be drastically reduced. So when you
do the wiring to install the filter, follow the instructions (Figure 9 ~ 12) carefully. -
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Table 16. Application of Noise Filter

SERVOPACK,, Applicable Recommended Noiss Fiter

Type CACR- Noise Filter Type Specifications
SR0O38B LF-305 | JTveephase
SROSBB _| 200 VAC class, 5 A
SRO788 LF-310 | 200 VAG class. 10 A
SR10B8 | s LF-315 | Three-phase
SR1588 CORRECT 200 VAC ciass, 15 A
SR2088 LF-320 20"095 e < 20A
SR308B T | LF-330 | 200 VAG class. 30 A
sz | TN e D=,

- WRONG
SRE0BB LF-350 m& S0 A

Nota: Noise fitter made dy Tokin -Corp.
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(a) /O wires should be separated.
Do not fumble or put them in the

same duct.

l - 1
2 [%4
80x - 80X ‘
’ ¥
[ Fxlter}
hoX ;

- Diagram 9

. (b) Ground line should not be placed in
the same duct with the other lines such
as the filter output line, signal output

line, etc.
I [
e o Can be close bil
to the input
T
Kl:’X FLAY O
Diagram 10

(c) Ground line should be wired to the
box or ground plate separately.

Epm

E e

N ™A
Shield grounding
line

408 BOX

O

Diagram 11

(d) If the control panel ccontains the filter,
connect the filter ground and the
equipment ground to the base of the
control unit.

[_—' ‘:_'T—!
t
T Fiter | |
)

!J =

Base

-i
i

H(-) X

- — . m—

Diagram 12
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11-2. Protecting the power line

The servopack line is operated by the commercial power supply (200V system). There-
fore, we need to prepare a shut-off device for wiring (MCCB) or a fuse. (See Table 18).

In cases when using the fuse, a hasty fuse cannot be used. The fuse will be burnt out as

“condensor-input-type” power supply is applied to the servopack.

Table 18. Power Supply Capacity and MCCB or Fuse Capacity

e el -
CACR-IR05SC B x :
CACR-IR10SC Y "
CACR-IR15SC 3.1 10
CACR-IR20SC ) -
CACR-IR30SC . "

[ cacr-RassC 8.0 2
CACR-IR0505C 21 3
CACR-IR1010C 4.1 -
CACR-IR1020C n =
CACR-IR2020C 20 oy
CACR-IR3030C o ”
CACR-IR050505C X ”
CACR-IR101010C 60 .
CACR-IR101020C 50 ”
CACR-IR202020C o -

* : Value applied to the rated load.
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- 12. Wiring

12-1. Rated current and size of the wires

Tables 19 ~ 24 show the size of the wires to the rated current of the servopack and the
rated current.

The wires and their sizes are selected on the basis of the current capacity and the opera-
tional environment.

Table 26 shows an environment such as the ambient temperature 40°C and the rated cur-
rent flows through the bundled 3 lead wires.

Table 24 shows the type of wires.

Table 19. Rated Current at Servopack External Terminal for 1 Axis

Model
CACR- Rated Current A (Executed Value)
. Terminal | IR IR IR IR IR IR
Mark | 05SC | 10SC | 15S8C | 20SC | 30SC | 44SC
= | Main circuit power R,S, T 5 8 10 12 |18 24
g supply input terminal
5_’ Motor connection U VW 42 | 76 | 11.7 | 188 | 26.0 | 33.0
2 | terminal
"g Control power sup- | I, t 0.5 -
O | ply input terminal
€ | /O signal connector | CN11 max. DC100mA
g | for control
et
& | PG signal connector | CN12 max. DC100mA. However, the power supply
£ line is 500mA
; Ground terminal +
o
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Table 20. Rated Current Value of Servopack External Terminal for 2 Axes (A: rms)

Model
CACR- Rated C_urrent A (Executed Value)
Terminal R |.IR IR IR IR
Mark 0505C | 1010C | 1020C | 2020C | 3030C
— | Main circuit power R,S, T 8 12 18 24 132
g -| supply input terminal '
S | Motor connection ter- | U, VW 42 | 76 | 76 | 188 | 260
.g minal 18.8
-
£ | Control power supply | r,t 0.5
© mput terminal
-é I/O signal connector CNI11, 21 max. DC100mA
' for control
fut
& | PG signal connector CN12,22 max. DC100mA. However, the power
2 supply line is S00mA
; Ground terminal "
3 =
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Table 21. Rated Current Value of Servopack External Terminal for 3 Axes (A: rms)

Model Rated Current A (Executed Value)
CACR- :
Terminal IR IR IR IR
Mark | 0s0s0sC | 101010C 101020C 202020C
Main circuit R,S,T 10 18 24 32
= | power supply
g nput terminal
& | Motor connection | U, VW 4.2 7.6 |1,2axis:76 18.8
g | terminal 3rd axis : 18.8
-l
& | Control power Lt 0.5
o supply input ter-
minal
® | VO signal connec- | CN11, max. DC100mA
=
g | tor for control 21,31
ot
& | PG signal connec- | CN12, max. DC100mA. However, the power supply
g |tor 22,32 line is 500mA
; Ground terminal "
O =
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Table 22. Exampie of the Size of Cables Applied to the 1-Axis Servopack

Model
C AC;- Example of the Size of the Wires (mmz)
Terminal | IR | IR-| IR IR IR IR
Mark | 05SC | 10SC | 15SC | 20SC | 30SC | 44SC
—————
- | Main circuit power | R, S, T More | More | More than More than
Té supply input terminal than | than HIV3.S HIVS.S
£ HIV | IV
5 125 2
2 | Motor connection U, Vw More than HIV1.25
.AT »
P terminal .
© | Control power sup- | 1,t More than HIV1.25
ply input terminal
1/0 signal connector | CN11 Twisted pair cable or twisted pair all sealed
g | for control core wire over 0.2mm?>, tin plated annealed
£ | PGsignal connector | CN12 copper twisted cable.
e ' Finished cable outside diameter :
A CN11 => less than 16
= CN12 > less than ¢11
S | Ground terminal + More than HIV2.0
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Table 23. Example of the Size of the Cable Applied to the 2-Axis Servopack (mm?)

Model Example of the Size of the Wires
CACR- L (mm?)
Terminal | ® | IR IR IR R
Mark 0505C | 1010C | 1020C | 2020C | 3030C
Main circuit power R,S§,T ‘More | More } More than More
supply input terminal than | than HIVS.S than
'§ HIV2 | HIV HIVS
E | 35
& | Motor connection ter- | U, VW More More than HIV3.5 More
£ | minal than than
) HIV HIV
S 1.25 55
Control power supply |1t More than HIV1.25
input terminal
I/0O signal connector CN11,21 | Twisted pair cable or twisted pair all
g | for control sealed core wire over 0.2mm?, tin plated
E | PG signal connector CN12,22 | annealed copper twisted cable.
& Finished cable outside diameter :
g CN11 <> less than ¢16
3 CN12 => less than ¢11
e
& | Ground terminal + More than HIV2.0
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Table 24. Example of the Size of the Cables Applied to the 3-Axis Servopack (mm?)

Model
CACR- Example'of the Size of the Wires (mm?)
Terminal R IR IR IR
Mark 050505C | 101010C 101020C 202020C
[ [ Main circuit R,S,T | More | More than HIV5.5 More
power supply than than
'€ | input terminal HIV3.S HIVS
E Motor connection | U, VW More More than HIV3.5
& | terminal than
fé HIV
- 1.25
S
© | Control power Lt More than HIV1.25
supply input ter-
minal
VO signal connec- | CN11, Twisted pair cable or twisted pair all sealed core
§ tor for control 21,31 wire over 0.2mm?, tin plated annealed copper
E | PG signal connec- | CN12, twisted cable. L
& | tor 22,32 Finished cable outside diameter :
© CN11 > less than ¢16
- CN12 2 less than ¢11
& | Ground terminal + More than HIV2.0
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Table 25. Applied Cables

Type of Cable " Conductor Allowable
Temperature °C

Notation Item

PVC | General vinyl cable
v 600V vinyl cable 60
HIV Special heat resisting cable 75

Note) 1. Apply a cable of over 600V that withstands pressure.
2. When you bundle the cables and place the bundle in a duct (hard vinyl metal
tube), consider the cables’ reduction ratio of the allowable current.
3. If the ambient temperature (temperature inside the board) is high, apply the heat
resisting cable instead of the general type vinyl cable, which quickly deteriorates
if placed under high temperatures.

12-2. Safety instructions on wiring
- Read all of the instructions below before you wire.
(1) Signal line, PG feedback line

Use the twisted cables or multi-core twisted pair. (Refer to the draw. no. B9400664 or
DES8400093).

Length of the wires: :
Command input line: maximum 3m -
PG feedback line: maximum 20m

The wire should be arranged in the shortest distance and an excessive length should be
cut off.

(2) Ground line

Use a thick cable (as thick as possible). The 3rd type ground (ground resistance value
is less than 100Q2) is recommended.

The connection to the ground must be a one-point connection.

If an insulated condition occurs between the motor and the machine, ground the motor
with some other means.
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(3) Noise prevention
Follow these instructions to prevent noise which causes malfunction.

* Noise filter and servopack should be installed as close as possible.

» Surge absorbent circuit must be attached to the coils such as the relay, contactor,
solenoid, etc. '

* The power line (power circuit such as the AC line, motor line, etc) and the sig-
nal line must be installed over 30cm apart. Do not place them in the same duct
or bundle them together.

* Do not share the same outlet with the electric welding machine or the electric
discharge machine. If there is any apparatus which generates a high frequency
noise nearby, install the noise filter in the power-supply or the input circuit.

* As the servopack has a switching amp, it’s signal line may show a noise.

(4) Jamming (R- F. L : Radius Frequency Interference)

As our servopack is for industrial use, it has no prevention system for RFL. Therefore,
if the servopack is operated close to a private house or RFI becomes a problem, attach
the line filter to the input of the power supply.

-

(5) How to wire the cable core wire for the signal line

As the core wire is very thin (0.2 ~ O.3mm2), be careful not to bend or give tension to
the wire.
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12-3. 3 power loss

Table 26 shows the power loss of the servopack.

Table 26
Outpat .
Regenerative Control
Se;zg:ck (Exn;:::; Main Circuit Resistance Circuit Total Power
W Power Loss Power Loss Loss W
CACR- Value)
w W
A
[ IR05SC 42 40 10 110
IR10SC 7.6 70 20 150
IR15SC 11.7 80 5 160
IR20SC 18.8 100 40 200
IR30SC 26.0 160 80 300
IR44SC 330 210 100 370
IR0505C 42 80 20 220
IR1010C 76 140 40 280
IR1020C 18.8 170 60 350
(2nd axis) 120
IR2020C 18.8 200 80 400
IR3030C 26.0 320 160 600
IR050505C 42 120 30 330
IR101010C 7.6 210 60 450
1R101020C 1838 240 80 180 500
(3rd axis)
IR202020C 18.8 300 120 600

* : The power loss of the regenerative resistance occurs when reducing the speed of the
motor. The power loss can be ignored except in some cases with frequent “start /
stops”.
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" 13. Diagnosis and Measures

13-1. Example of diagnosing a problem

Table 27
Circuit R A i Motor
o : | = =i '
vercurren = ' ‘
—T : J W el i Q
- ..‘:" — _FE -_T?.: “ch
D el

- QC detection level - - - x 1.5 of power Tr maximum output current

- 2 = 3 msec affer the phenomenon, alarnm starts

<Algorithm>

- Current which flows through the < '
main circuit is more than 1.5 t.imes_) v \__|
bigger than the Tr max. current. J U

Filten

- Power Tr is over 90°C.

‘approx. 50us

Circumstances

Cause

[ Measures

Octurs whes contrel power N
A3

on

]

>~ Problem with control board

Servopack changed

Problem with power transistor

-Servopack changed

Servo ON JOCCTS PN Motor short Motor changed
@sigaj imn / pia ! -
] Tester between motor U, V, W
terminal and ground checked
Occurs while the motor is (over IOM'Q) i .
DOINY
| 17| cable between servopack and t Check cable
i motor short
]
: L Record checked
L.| Problem with servopack Servopack changed
Problem with:
- JH435 (current detecter)

— Main cause
- RETE :ause

photo coupler

L, - Power wansistor (IFTM)

|

- Control board

{ - Gate drive circuit
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Table 28

ﬁ{ MCCR i )]

| opes rmn TTTTooUTL,
Circuit % o s 5
roteét tri ! )= .l tig £ =
p OI' p I ] -~ ] = .n :J J =

- T Y

Cotrol board

|_Circuit protector trip

- After 47ms the phenomenon, the alarm starts.

<Algorithm>
. "
. 0 =
Both edge of MCCB /O open 1 Filter| Approx. 47ms
Circumstances | Cause Measure

Trouble with control board

Servopack changed

< Occurs when the control power >_.’ —]

er—
k|

Circuit protector remains OFF

Circuit protector turned
ON

< Occurs whea the maio power >_ .

Trouble with servopack

L - Combined module wouble (1THM)
- Power transistor gouble (1PTM)

Servopack changed

"'——’“loccmwhenmis ]

<Ocmrs while motor is running >-'

Motor short circuited

L_ Motor U, V., W terminals and
ground tester checked

Motor changed

Wire between servopack and motor
short circuited

l— Wiring checked

Check cable

Trouble with servopack

- Combined module (1TMM)
wouble

- Power transistor trouble (1PTM)

Servopack changed

Note) - Circuit protector trip stops when excessive current flows through the line. If the same
problem occurs after restarting the circuit, it is possible that the servopack has a problem.
In such a case, change the servopack. Also, the magnetic contactor on the input side of
the servopack may have a contact point problem. Need to check.

——
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Table 29

: . - If the regenerative resistor (1Tr)
Regenerative i\,.,,::-"l 2 stays on for approximately 0.4sec,
problem: RG . I ’ [ the alarm will start.

b4 - P rd
._:E‘{.—; = | J1Tr
T _~
f Control board ——{ Regenerative }
i - problem detection |
<Algorithm>
- Regenerative transistor stays on for ~ — N\
ap;roximately 440ms. ‘;\.\’D ‘
- Power supply ON. —_ / i
Circumstances | Cause | Measure ]

. Occurs when the controi power -
supplv is turned on

Problem with control board

Servopack changed

Occurs when the main power supply >
is murned on

Problem with servopack

' - Regenerative wansistor [1T1] ouble
- Regenerative resistor (IR) disconnection

T
Servopack changed

|

mounting for regenerative resistor
- External resistance conriection missing

resistance disconnection
Ext. regenerative resistor

In case of parts with spec. for external ' Wiring for ext. regenerative{
{
|

Oc ben the Servo ON s . .
is mu:; on se! - External connection disconnection . changed
i

: Load GD? is large. Motor rotasion is too | Operational condition

Lox Operions
_@__ ration -~-,{ Incase of the use of the - load (vertical Operational condition

load ratio): exceeds regenerative reevaluated
) procesing capacity Regenerative resistor

reselected
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Table 30

' 1] . - .

' r When the main circuit voltage
Overvoltage: — X i” J exceeds 410Voc, it detects the
ov —: I - N overvoltage in approx. 2msec.

1 W s S
' :

F_--. - L~§overvoltage l ]

i Control board |
<Algorithm>
- Main circuit DC voltage exceeds

approximately 410V _
- Power supply ON
Approx. 2ms
Circumstances Cause ‘ Measure

Occurs when the control power
supply is turned on

Occurs when the main power - e e
< vi i >

Occurs when the Servo ON

>__.‘

Trouble with control board
!

Servopack changed

Voltage of 3-phase input power
supply is too high (approx. 300Vac)

i

Input power supply
regulated

signal §

-

2 .
Load GD~ and motor rotation
number is too large

Operatonal condition
reevaluated

~ In case of the spec. for the external
mounting parts of the regenerative
resistance
— Selected wrong ext resistance
(external resistance value is
too large)

External regenerative
resistance is reselected

(vertical load minus (-}

Joad. exc)

Load value exceeds the limit of the
orma) openier ‘ regenerative processing capacity of

the control apparatus

Operanonal condition
reevaluated

} Motor rotation number is too large

Motor rotaton number
reduced

:
1
t
t

r..-'..--....——--—

——

| Trouble with servopack

-

! Condition to the regenerative
circuit

Servopack changed
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Table 31

Insufficient { ITEM, LI After the 3-phase power supply
voltage: UV ' ¥ - [u: J is turned on and when the main
i = ’ = 4 circuit voltage becomes lower
= | | than 143Voc, the alarm is
| | = detected and starts after
- approximately 110msec.
2PWB L-g Insufficient § l .
; : voltage i
LControl board ___detection *
<Algorithm>
- Main circuit DC voliage is less than -« ——
approximately 143V ‘ AND ! Filter ———
- Power supply ON — S— Approx. 110ms
Circumstances ] Cause i Measure
—
< Oczurs whea the coowol power supply 5| Trouble with control board Servopack changed
 Occurs when the mainpowersupply ™} Trouble with servopack Servopack changed
- Combined module (1THM) wouble
- Control board (2PWB) trouble
L[- Thyristor wigger circuit, etc.

i <Occurs while the motor is runn.in_g>—

o —

3-phase input power supply opened
L. ’
t power supply checked

- Tester for the 3-phase input]

3-phase input corrected

H
i
!

Trouble with servopack

|- Combined modite (1THM trouble
l- Condensor (1C) wouble

'Servopack changed
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Table 32

PR
=

Openphase - |34

detection 200/220 j

|

T

’ Conrrol board

. .
e —CPu O it |

detection

detection ]

- Observed during 100msec only when the main power supply is turned on
- Open phase detection in not practiced during normal operations

<Algorithm>

1s open

- One of the 3-phase power suﬁply

- Power supply ON

Circumstances |

Cause

| Measure

Occurs when the control power supp@,___,
_is umed on :

Trouble with control bloard

Servopack changed

Oceurs when the main power supply > .
i edon

Wiring of 3-phase power supply

Power supply wiring

missing checked
L’( - Wiring checked
Unbalanced 3-phase power supply | Power supply

' - Voltage between R-S. S-T, T-R

unbalance adjusted
(orwiringof R, S, T

checked
- Wiring to R, S, T external terminal | changed)
changed
Trouble with servopack Servopack changed
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Table 33

] ] ‘ |
~ | iServopack i i Current instruction :
instruction ! ! ﬁl% 4 .
disconnected A ] T
ANV TIE=Y
! ! v
PLUM ? ™S puM] - After the phenomenon, the
: % - alarm will start at approx. 5ms
A
PN T D>—puw
<Algorithm>
- Current instruction .
disconnected @_ I
- Base breaker released — Filter Approx. Sms
Circumstances Cause Measure
when the control power supply is—-lL A No current instruction issued . Instruction adjusted|
T ‘
=~ Current instruction cabie disconnected Wiring cormrected
Ocems the main power supply /L i
=>4 Semup is for robots Parameter changed
(Ocws v e Sarvo ON gl :
Trouble with control board (current instruction Servopack changed.
(Gomes wiite e moir iramning) detection circuit) -
—>{ Current instruction cable short circuited with other | Wiring corrected
cable miswiring .
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Table 34

- Watch dog CPU gwernany
Abnormal amer 1 CPU emrof
CPU - Occurs when the CPU error
- After approximately 3m sec after the error occurs, the alarm
starts
<Algorithm> -
- CPU malfuncton |_Filter ;= :
Approx. 3ms ]
Circumstances Cause [ Measure
 Qegurs when the conwol power ‘“PP'>—;— Trouble with control board (1IPWB) Servopack changed
& Occurs when the maia power ”wly; ﬁ
—7 Internal chip malfunction Power supply i
< Occurs while the motor is running (CONIO.I, mam) wrned
on again to start
- operation
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13-2. Other problems

Protective functions.

Table 35. CACR-IR Hardware Problems (for 1 ~ 3 Axes)

Detect.xve Contents Main Cause Measures
Function
e ——— = ——
CPUROM | The sum check is done |  Part of the ROM is * ROM is changed
problem to the CPU ROM and damaged
when an error occurs, | * ROM pin has poor * ROM is inserted
the problem is detected | connection again ,
(only when initaliz- * I/O is damaged * I/O is checked
ing).
CPURAM | The CPURAM data * CPU is damaged * CPU is changed
problem check is done and when
an error occurs, the \
problme is detected
(only when initializ-
) ing).
Serial com- | The I/O port of the * Line receiver driver |  Line receiver, driver
munication | serial communicationis | for serial communica- | for the serial commu-
problem 1 checked and when an tion is damaged nication are changed
error occurs, the prob- | « CPU communication | » CPU is changed
lem is detected (test port is damaged
mode only). * Other devices are * The device is _
connected to the serial | removed
communication
Serial com- | The data of the serial * Line receiver driver * Line receiver, driver
munication | communication is for serial communica- | for the serial commu-
problem 2 checked and when the tion are damaged nication are changed.
trouble occurs, the * Baud rate generating | «iC is changed
problem is detected the iC has a problem
(test mode only). * Other devices are * The device is
connected to the serial | removed
communication
Gate aliey The I/O of gate alley * Gate alley problem * Gate alley is changed
problem and the calculation * I/O is damaged * I/O is checked
function are checked
and when an error
occurs, the problem is
detected (only when
initializing).
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Detective

occurs, the problem is
detected (only when
releasing the base
breaker for the first
time).

Function Contents Main Canse Measures
EEROM The writing/reading * Problem with + EEROM is changed
(confirmation) checkof | EEROM
the EEROM was done | * I/O of gate alley and | * I/O is checked
and when an error EEROM are damaged
occurs, the problem is
detected (only when
writing EEROM).
4-bit micro | The serial communica- | * Problem with a 4-bit | ¢ 4-bit microcomputer
computer tion of a 4-bit micro- microcomputer is changed
problem computer is checked * Problem with iC fora | «iC for a 4-bit micro-
and when an error 4-bit microcomputer computer communi-
occurs, the problem is communication cation 1s changed
detected (except when | ¢ Noise to the serial * Adjusted
initializing and activat-
ing the power supply).
Current The data check of the | * Problem with iC for | «iC for detecting cur-
feedback current feedback is detecting current rent is changed
problem done and when an error | * Problem with photo » Photo coupler, gate
occurs, the problem is coupler, gate alley alley are changed
detected (only when
initializing).
Current The data check of the | ¢ Disconnection, mis- | * Current instruction
instruction | current instruction is wiring of the current cable connector is
problem done and when an error | instruction cable con- | adjusted )

nector

* Problem with gate
alley

+ Instruction problem

* Gate alley is changed

+ Instruction iC is

changed

Note) If an abnormal instruction is detected, the servo alarm will generate (reset does not
work), but the abnormal current instruction will cause the current instruction cable dis-

connnection alarm.
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1. Summary

This specification prescribes the function of the AC Servo control system (CACR-iROC SE and
CACR-IRODOONODOEB) for the NC series. This system is a control system of digital current
control type, so the positioning and the speed control are done by the upper side controller. The
current command is the PWM input 46.875KHz. The sequence and parameter can be communi-
cated at 9600bps serial.

Figure 1. Block Diagram of AC Servo Control System

r WS VE

7‘?-‘:: = 3
_-:I Ju@% €

22 B
2l°
T3
99’¢’
)=

i Current Control Board
AC1é < AR 18
200~230v
50/60Hz E  ——

Figure 1. Block Diagram

2. System Composition

Servo
NC Related Motor

Controller Signal |Servopack :U

Current
ommand

PG

T
AC200~230V
50/60Kz
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+

3. How to Read Serial Numbers

3.1. For l-axis

* Main Body

CACR—IRIG5SE

For AC Servo] ’ -L Order of Design
Current contr

type E:For NC

>505 OIW 11011 KW F : For Robot

IR KRR For e
Onif, HKkwidd |4, 4

+1PWB

IR115SE

Curr .
conu?(?lttype j_ T—— Order of Design

1 PWB E:ForNC
Capacity F . For Robot

=—For l-axis
- 2PWB
. IR215SE
Control type 4 T Order of Design
2PWB —— E:ForNC
Capacity F : For Robot
For 1-axis
- 4PWB
IR4TFB
Current
control type 4PWB
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3.,2. For 3-axes

* Main Body
CACR—IR151518TER
For AC Servo_] | Order of Design
Current control
pe E: For NC
Eﬁ 'ﬂ'.ﬁﬂg F: For Robot
2 1511 :
g 1313 ¢2~ :&‘ m’?& -—_—Por3-axes
S K :
«1PWB
Cugrent IR115TEB
en
control type :r L Order of Design
1PWB — E: For NC F:For Robot
Capacity For 3-axes
- 2PWB
comen.  LR21ETEB
control type j L Order of Design
2PWR — E: ForNC F:For Robot
Capacity For 3-axes
«- 3PWRB
e IR315TEB
contrecﬁttype T L Order OfD&Sign '
3PWR — E: For NC F:For Robot
Capacity For 3-axes
+ 4PWB
IR4TFB
Gt o] L— 4PWB
- 5PWB
IRB15TEB
ccolgru?&[t)’?e j L Order of Design
SPWRB E: For NC F:ForRobot
Capacity For 3-axes
- 5 PWB
IRB618TEB
ccg’g‘r::i[type j L Order of Design
6 PWB — E: For NC F:For Robot
Capacity For 3-axes
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4.1. Forl-axis

Rating and Specification

Comresponding | 45 | 01 | 02 | 03 | 05 | 1.0 | 15 | 20 | 30 | 44

Capacity KW
Control System IRASSE | IROISE | IRO2SE | IRO3SE | IROSSE | IRI0SE | IRISSE | IR20SE | IR30SE | IR44SE
Type CACR- '

Main 3-phase AC 200 ~ 230V + 10 ~- 15% 50/ 60Hz
Input circuit
Power .
S Control | Single phase AC 200 ~ 230V +10~-15% 50/ 60Hz
upply .
circuit
Environmental Operational Temperature : 0~60°C
condition Preserving Temperature  : -20~+85°C
Operational/preserving humidity : Less than 90% (no dew)

Structure Rack mount Forced air-cooling system (Over 2.5m / )
Weight Approximately 6.3Kg Approx. 7.8Kg
E :3’ Rated current | 0.7 1.0 3.0 3.0 42 7.6 | 11.7 | 18.8 | 26.0 | 33.0
g 5 (Arms)

[$]
S £ | Instantaneous 2.1 2.8 8.5 85 | 11.0 | 17.0 | 28.0 | 42.0 |} 575 | 77.0
& S | current (Arms)
Control Method 3-phase full-wave rectification iGBT PWM method

Control Command

U phase, V phase PWM current command (46.875KHz) RS422 standard

Feedback Feedback by optcal encoder maximum supply current 450mA
— | Tnput PWM input of 46.875KHz
- £ | Condition
§ E Elecmical | Input impedance approximately 20002 RS422 standard
= L0 Spec.
=
-Vif Cmu Half duplex asynchronous (9600 bps). Refer to the serial protocol spec.
o |E 2| ™M™ | (DE9403276)
~ o =
—~ | ¥ ©| Blectical | Input impedance approximately 200Q RS422 standard
Spec.
Segquence Ouput | / SVRDY
Signal
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Built -in Function

Protection * Overvoltage * Overcurrent * MCCB trip * Voltage drop * Open phase *
Regeneration trouble * Ground fauit * Current command disconnection * cur-
rent feedback problem * CPU problem

Display Alarm display, conditon display

DB Function | Built-in automatic DB which works when the main power supply is off, servo
alarm occurs and the servo is off.

Regenerative | Built-in

Process

Main power | Built-in

source

interruption

contactor

Applied load | 1 ess than GDm? x 5

nertia
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4-2. For 3-axes

Corresponding
Capacity KW 0.05 0.1 0.2 0.3 0.5 1.0 1.5
Control System IRASASASTE | IROI010MTE | IR020202TE | IR030303TE | IROS0505TE | IR101010TTE | IR151515TE
Type CACR-
Main | 3-phase AC 200 ~230V +10~-15% 50/60Hz
Input circuit
Power .
Supply Control | Single phase AC 200 ~ 230V + 10 ~- 15% 50/ 60Hz
circuit
Environmental Operational Temperature : 0~60°C
condition Preserving Temperarure : -20~+85°C
Operational/preserving humidity : Less than 90% (no dew)
Structure Rack mount Forced air-cooling system (Over 2.5m / s)
Weight Approximately 8Kg
= 2 | Rated cur- 0.7 1.0 3.0 3.0 4.2 7.6 11.7
1 E | rent (Arms)
g § Instantaneous 2.1 2.8 8.5 8.5 11.0 17.0 28.0
& O | current (Arms)
Control Method 3-phase full-wave rectufication iGBT PWM method

Control Command

U phase, V phase PWM current command (46.875KHz) RS422 standard

Feedback Feedback by optical encoder maximum supply current 450mA
_ | oput PWM input of 46.875KHz

- é Condition

5 E

g g | Hecweal | Input impedance approximately 200£2 RS422 standard
= [Q O | Spes.
%ﬂ Cmu Half duplex asynchronous (9600 bps). Refer to the serial protocol spec.
o |z | M | (DEY403276)
~ o =
— |#? © | Biecmical | Input impedance approximately 200Q RS422 standard

Spec.
Sequence / SVRDY
Output Signal
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Function

Built - in

Protection

* Overvoltage * Overcurrent * MCCB trip * Voltage drop * Open phase *
Regeneration trouble * Ground fault * Current command disconnection * cur-
rent feedback problem * CPU problem

Display Alarm display, condition display

DB Function | Built-in automatic DB which works when the main power supply is off, servo
alarm occurs and the servo is off.

Regenerative | Built-in

Process

Main power | Built-in

source

interruption

contactor

Applied load | 1 ess than GDm? x 5

inertia
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Standard Combination

Table 3. Combination of Servopack and Servomotor, Peripheral Devices

. Power Supply Carrent Capacity /
Servopack Type Applied Servomotor Capacity / Set 1set of NCCB

CACR-IRASSE Corresponding to R 0.1 5
series SOW '

CACR-IROISE Corresponding 1o R 0.2 5
series 100W

CACR-IR02SE Corresponding to R 0.45 5
series 200W

CACR-IR03SE Corresponding to R 0.65 S
series 300W

CACR-IROSSE Corresponding 1o R 1.1 5
series S00W

CACR-IR10SE Corresponding to F 2.1 8
series 1.0KW

CACR-IRISSE Corresponding to F 3.1 10
series 1.5KW

CACR-IR20SE Corresponding to F 4.1 12
series 2.0KW

CACR-IR30SE Corresponding to F 6.0 18
series 3.0KW

CACR-IR44SE Corresponding to F 8.0 24
series 4 4KW

CACR- Corresponding to R 0.3 5

IRASASASTE series 50W

CACR-IR010101ITE | Corresponding to R 0.65 5
series 100W

CACR-IR020202TE | Corresponding to R 1.3 8
series 200W

CACR-IR030303TE | Corresponding to R 2.0 g
series 300W

CACR-IR050505TE | Corresponding to R 3.1 10
seriesS00W

CACR-IR101010TE | Corresponding to F 6.0 18
series 1.0KW

CACR-IR151515TE | Corresponding to F 8.0 24
series 1.5KW

* Depends on the type of motor.
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6. General Connection Diagram

~

SWRDY

< L 7 ~
~/2 i jl‘]ﬁi
i [

V

I

[ MES Tactor connect

point output

NC Servopack
(AKIS)
U
v M
W :
E
PA — Py e a
113 % 12180 \\ i
PB OP11-4 1 12-19 2
e To-1AL T\
PC P18 L 12-10% :DF PG
- 12-12 & ¢
Batdy 2, 15-150 1’:6/
for encoder WP —5 < ol
PGON —~~— Coll
12- :
24V =

* 1: Each capacity of the output circuit is 30VDC, 30mA or less.

* 2 The tactor connect 0

: A
.4

P Twisted pair wires

utput is only the signal level output.
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6. Details of Connection

6-1. Connector terminal CN11, 21, 31 for /O signal
CN11, 21, 31 of the servopack is connected with the connector of the NC AXIS.

(1) Specifications of the Connector
PCR connector by HONDA TSUSHIN KOGYO (28 pin)
Servopack PWB mounted side PCR - E28L.MD (right angle type)

Cable side PCR - E28F (connector)
PCS - E28LA (connector case)

(2) Connector Pin Arrangement

Table 4.
1 3 5 7 | 9 11 15 |
23 PA K MES wo PNwE S
PG signal i ; [factor Current sl
ignal | PG signal | PG signal omnect poiny| Command gﬁﬁylﬁl
B phasej Aphase! Cphase{ Qumpw Uphase V7N 770
2 4 6 8 10 12 14
*PB +PA 2 pes | oxlm o [NsHE/]
PG signal | PG signal | PG signal |1y . gﬁﬁ; . gﬁ‘§‘_
B phase | A phase| C phase {SORRSPOIRt| {J phage STk
15 17 19 21 23 25 27
SYRDY DATA s G BAT v NS
+24V Serial Signal OV Encoder |Cument | ;i
Batte: Command s
Cmul/O o try v ppase 1 " TN
16 18 20 22 24 26 28
/SYRDY *DATA S G 0BAT sV NI/
) Current 4
Servoready| SeHal Signal OV Banery | ommand ;}‘?7*7;\
ouput | Cmul/0 ov V phase 77N\,
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(3) Specifications of the Signals

Pin No. | Signal Specification

3_|P8 Output signal from PG to AXIS side.
4 |48
5 |PA ! :P6
5 |4Ph PA. PB.PC O0: i P4, PB.PC
7 |pc S
8 |40
S |MES Output aux. connect point of tactor in Servopack.

Tactor ON, Aux. connect poimnt OFF.

+5VAC 3¢ 170~253V
10 |/1ES res i3 H{ p
/ Y’ES ; ? / f] [7‘3

111U PWM current command U phase of-§75¥Hz input. %

Refer to the manual MB651142 (DER409818) for the e

(IR PWM output method. </
12[m w {3 wmi)> <
= K>

13 | IF~— 875KHZOJPWM%,..7<*W_9-U$§$%

.%%&Tﬂm SXERE(DEBANS818) BE8.,
14 | %IUF . '

/ /I , F\
15 [SWRDY Turned on while the normal operation is on (no alarm).
+24V
| oS ]
{SVRDY JSVRDY

17 | DATA 1/ 0 of serial transmission.

Refer to the serial protocol spec. (DE9403276) for the

transmitting method.

18 | HATR RXD TXD

RXD

Txn—{:gf
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Pin No. | Signal Specification

19|SG Signal OV.

¢
22
23 |{BAT |Battery input for encoder.
R
24 |0BAT el T
25 |IV PWM current command V phase input of 46.875KHz.

Refer 10 the mannal MB651142 (DE8409818) for the

‘IR PWM output method.
|

27 | F——126. 875KHz®PWMﬁ74—SZ§Q‘yQV$Eﬁ®
PWMH 73775k, 186511425083 Z0E6409818) S,
1 4 I0F
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6.2. Connector terminal CN12, 22, 32 for PG signal
CN12, 22, 32 of servopack are connected to encoder, etc.

(1) Specifications of the Connector

MR connector by HONDA TSUSHIN KOGYO (20 pin)
Servopack PWB mounted side
Cable side

(2) Connector Pin Arrangement

MR - 20RMA (right angle type)

MR - 20F (connector)
MR - 20L (connector case)

Table 7.
1 2 3 4 5 6 7
ov oV oV +5V | +5Vi+5V
OV of PG Power Supply | 5V of PG Power Supply
8 S 10 11 12 13
BAT 0BAT
Battery Input
14 15 16 17 18 19 20
PC *PC|PA *PA| PB *PB|FG
PG Signal PG Signal PG Signal Frame
C Phase A Phase B Phase | Ground
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6-3. Connector for Control Power Supply CN2 (For 3-axes only)
(1) Specifications for the Connector
D3100 series connector by AMP (3-pin)
Servopack PWB mounted side 1- 178293 - 5 (right angle)
Cable side 1- 178288 - 7 (connector)

(2) Connector Pin Arrangement

Table 8.
1 2 3
I t
Control Power Supply Control Power Supply
Input r Phase Input t Phase

(3) Specifications
Single phase AC200 ~ 230V -15~+10% 50/60Hz
6-4. Connector CN13, CN23, CN33 (less than 10 for 3-axes)
(1) Specifications of the Connector
D3100 series connector by AMP (4-pin)
Servopack PWB mounted side 1- 178297 - 5 (right angle)
Cable side 1-178288 - 3 (connector)

(2) Connector Pin Arrangement

Table 9.
1 2 3 4
U \Y w FG
U phase V phase W phase Frame Ground

(3) Specifications

Connect U and motor A terminal, V and motor B terminal, W and motor C terminal.

DEES405218 Page 15 of 27



6-5. Connector CN3 for the main circuit power supply ON/OFF connect point (for 3-axes only)
(1) Specifications of the Connector
D3100 series connector by AMP (3-pin)
Servopack PWB mounted side 1- 178138 - 2 (right angle)
Cable side 1-178128 - 3 (connector)
(2) Connector Pin Arrangement

Table 10.

1 2 3
MPON / MPON

Main circuit power supply
ON / OFF connect point

(3) Specifications

The connect point is to cut the power supply to the main circuit by turning the built-
in contactor ON/OFF.

The contact point capacity is AC200 ~ 230V 12mA.
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6-6. External terminal and connector

(1) For 1-axis
Table 11.
Terminal N S
Symbol ame ary

RST Main circuit power | 3-phase AC200 ~ 230V -15~+10% 50/60Hz
supply input termi-
nal

U V W | Motor connection | Connect U and motor A terminal, V and motor B termi-
terminal nal, W and motor C terminal

Tt Control power sup- | Single phase AC200 ~ 230V -15 ~+10% 50/ 60Hz
ply 1nput terminal -

® Ground terminal Connect with motor D terminal and drop it to the earth

Y3 Y4Y5 | Regenerative resis- | Regenerative resistor connecting terminal at Y3, Y5
tor connecting ter- | (Usually external connnection 1S not necessary). Short
minal Y4 and Y5.

MPON Main circuit power | Turn the built-in contactor ON/OFF to stop the main

/MPON | supply ON/OFf circuit power supply. Contact point capacity is AC200
conpect point ter- ~230V 12mA.
minal

(2) For 3-axis
Table 12.
Terminal
Symbol Name Summary

RST Main circuit power | 3-phase AC200 ~ 230V -15~+10% 50/60Hz
supply input termi-
na} .

U VW | Motor connecting | Connect U and motor A terminal V and motor B termi-
terminal nal, W and motor C terminal (1.5KW only).

@ Ground terminal Connect with motor D terminal and drop to the earth

(1.5KW only).
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Function / Motion

Function block diagram.
- A
T TRegenemive
T} Resisor  [OjRes
L_ 28 _sipp
;P dwear t
Mixed Transistor esistance
mcea  Relay  Bridge ridge x
Dvu
r @ 0 o MW+ ;
s O & o T Qv
T QO °© op=
- GF, S8 —Y ®
r*-()——- — ra
O i—— ﬁ pzac ‘! ;ul?gm 4
— ﬁ.:i H { e \)
o m Base Driver
.‘r M5E55185 1 Isot ses =
+ > 22| Gate Al )
r O Power = > Tiooo )
SVH
Y |
¢ O— ol g l_:_, ’f‘fm\>
'—;: e _‘:
:
n Line
r Receijver T1051
I
PWM
current | | = <
command -
A
{Detection ;
zEPRCM re
? r-—_l—— M)
"—‘ ¥ STVROY
¥ o 9¥ T
- —
ore [ ™~ RN
Serial Line B0s1 1,{\
Cmu Receiver WGT SVFT r“'[—
[ pe - PG’.‘N—J
CHIt PA, P2, PO BAT - TH2
Connect
| i | i | withPG
- - —— e $
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7-1. Details of the Function
(1) 1/ O Signals
* Current command input (PWMU, PWMV)
Input the current command U phase, V phase of the servopack by PWM of
46.875KHz. With the current amp, the data conversion is done at 11.719KHz
of which an average from the two conversions becomes the current command.
For the current command, the weight is added by the current amp. gain from the
serial transmission, so when you determine the current command, consider this
point.
The current command becomes:
14096 x 256 at x4 resolution PWM saturation
The current feedback becomes:
14096 x IMUL at x 4 resoluion PWM saturation
(IMUL: Current amp. gain coefficient).
Refer to the serial protocol specification (DE9403276), IR setup manual
(DES400629) for the method of determining the current amp. gain and the cur-
rent command.
Servo ready (/ SVRDY)
Approximately 400ms after the control power supply is turned on, the servo
ready becomes ON when no alarm is on. The output is turned off by the servo
alarm.
Table 13. Current Detection Resistance Value
Model CACR- IRASSE | IROISE | IRO2SE | IRO3SE | IROSSE | IR10SE | IR1SSE | IR20SE | IR30SE | IR44SE
Current detection 100 100 50 20 20 10 10 5 3
resistance (mQ)
Table 14. Current Detection Resistance Value
Model ASASASTE | 010101TE | 020202TE | 030303TE | 0S050STE | 101010TE | 151515TE
CACR-IR
Current detection 100 100 50 20 20 10 10
resistance (m€2)
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(2) Protecting Function

The servopack has a built-in function which protects the servopack and the motor
from problems.

* Dynamic brake

The servopack has a built-in dynamic brake for an emergency stop which works
m the following cases.

(1) Servo alarm (Problem detected)
(1) Current command disconnection
(iii) Servo off

(iv) Main power supply off

To stop the motor, work the dynamic brake. When the main circuit function is
available, the dynamic brake off can be manipulated by the serial transmission.

Problem detection
When the problem is detected, / SVRDY turns off and the contents of the detec-
tion are displayed by the LED which can be read in the serial transmission (con-

tents of the servo alarm).

(1) Problem detection for 1-axis

Table 15. Problem Detection for 1-Axis

Display Problem Contents sovgx
Overcurrent OC Overcurrent flows in the main circuit @)
@ MCCB trip MCCB tripped O
B1  |Regeneration problem Regenerative circuit in iAMP did not function O
@ Overvoltage Main circuit DC voltage became abnormally high o
E] Insufficient voltage Main circuit DC voltage became abnormally low O
Bl | Ground fautt Main circuit ground fault o
E Current offset problem {Offset problem or no offset O
E] (%%g:gecco%;nand Current command cable is disconnected o]
Open phase 1 phase out of 3 phases is open o
D CPU problem CPU problem O

= (O : LED goes off when the problem is detected and / SVRDY goes off.
X : LED does not go off even if the problem is detected.
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(i) Hardware problem for 1-axis

Table 16. Hardware Problem Detection for 1-Axis

Display Problem Contents SO%?Y
[H1311CPUROM problem |ROM problem out of CPU hardware e
[H_12 |CPURAM problem | RAM problem out of CPU hardware 0O
B3 S&%&oanmunicaﬁon Serial communication problem (test mode only) o)
Ha 2 o
HL)5l Gate aliey problem | Abnormal gate alley o
Hlis] [EEROM error Abnormal EEROM o)
ggglgcro COmPUIET | A bnormal 4-bit micro computer @]
Current feedback Current feedback problem U phase ©

probiem U phase
HI. Yo} | Current feedback Current feedback problem V phase O
problem V phase

*m:LEDdisplays '_ .m “and © @' every second

DEES405218 Page 21 of 27



(i11) Problem detection for 3-axes

Table 17. Problem Detection for 3-Axes

Display Problem Contents sg};x;y
) |Overcurrent :Ovcrcumsm' flows in the main circuit o
= B3 {MCCB wip ‘MCCB tripped o
B |Regenerative problem'r Regenerative process circuit in iAMP did not work | O
i) |Overvoltage ! Main circuit DC voltage became sbnormally high | O
k] |Insufficient voltage ;Mam circuit DC voltage became abnormally low o)
[B] |Ground fault ,bround fault in main circuit o
b} [T ] (Current offset prob. ;Abnormal current offset or no offset o)
ko] [ E] |Giurent command -Current command cable is disconnected o
Open phase 1 phase out of 3 phases is open O
] | CPU problem ,Abnormal CPU e}

<] D) asion * (51 . [ B " e
® (I LED goes oftif the probiemis desectad and / SVRDY goes off.
X $1ED docs Dot 2o off even if the problem is dewecied.
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(iv) Hardware problem of 3-axes

Table 18. Hardware Problem Detection for 3-Axes

. SVRDY
Display Problem _ Contents OFF
B Abnormal CPU ROM| ROM problem out of CPU hardware O
B2] Abnormal CPU RAM | RAM problem out of CPU hardware o
THEY gr%‘ti)%legrlnmunmaﬁon Abnormal serial communication (test mode only) 'e)
B4l - 2 o

H. §5] Abnormal gate alley 1| 1st axis gate alley has problem o)
BD@ Abnormal gate alley 2] 2nd axis gate alley has problem @)
Abnormal gate alley 3| 3rd axis gate alley has problem O
HBl  |EEROM error Abnormal EEROM 0
&2&%{2?1 4DILIIAO | problem with 4-bit micro computer o
[ZHN Current feedback ; O]
problem 1 U phase Current feedback problem 1st axis U phase
H ol Current feedback . e
problem 1V phase Current feedback problem 1st axis V phase
B Current feedback n . o
problem 2 U phase Current feedback problem 2nd axis U phase
HO Current feedback . o}
. problem 2 V phase Current feedback problem 2nd axis V phase
~ 1 HIEL Current feedback ) '®)
problem 3 U phase Current feedback problem 3rd axis U phase
H. {F Current feedback . o
problem 3 V phase Current feedback problem 3rd axis V phase

*m:maspm‘ E‘. "0 =" B emyseome

(3) Servo Alarm Reset
Reset when the servo alarm is on can be done by the serial transmission. However,

resuming the operation must be done after the proper troubleshooting and steps are
performed because the “Alarm” mean that trouble occurred for some reason.
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(4) Display

Condition is displayed by the following LED.

Table 19. LED

Tool Symbol Model Function

LD3 +5V Lights up when +5V of the control power supply
has a problem.

LD2 SVRDY1 Lights up when the 1st servo alarm does not work.

LD1 SVRDY2 Lights up when the 2nd servo alarm does not

‘ work.

1LD4 SVRDY3 Lights up when the 3rd servo alarm does not
work.

LD5 7 segment LED Displays the servo condition and alarm. Refer to
tables 15 ~ 18 for the alarms and table 20 for the
conditions.

Table 20. LED Condition Display

Display Problem Contents
B Man power supply off §§£§§i$ﬁ1§?§g power supply wrns on.
D ] Main power supply starting.
Main power supply on | Rage infermpted
Main power supply turn on completed.
EH  |power ready Base Tgt@tegp Y P
(0 |Maincicuit carent ) nvpain circuit funcion.
[] |EEROM writing EEROM writing. Base interrupted.
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(5) SW Setup
- For 1 axis

SW1-0,1 : Axis setup, but both should be open for 1-axis. Other-
wise, it cannot be used.

SW1-2 : For test (Test mode 1).
All others are open.
When short happens, check the senal transmission.
Regeneration also does not work.

SwWi-3 : For test (Test mode 2).
All others are open.
When short happens, the main circuit PC input (no 3-
phase power source) Starts.
If SW1 - 3 is open, the normal operation cannot be
done.

+ SW2 : Axis setup 1s as follows.
If a scale on the SW2 is over “3”, the setup becomes
invalid.

Sw2 Axis Setup

0 1
1 2
2 3
3 Invalid

» Setup for shipping

SW1-0~3 : Open, SW2is “0”.
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» For 3-axes

Sw1-0,1 Used together with SW2 when axis is set.
Setup is done as follows:
swz | SW1-0: Short SWi-1: Short | SW1-0: Open SW1-1: Open | SW1-0: Short SWI1-1: Open
Setup Istaxis | 2nd axis | 3rdaxis | lstaxis | 2nd axis | 3rd axis | 1st axis 2nd axis 3rd axis
0 1 5T 3 | mee | 2 | 3 |3 mm 1
1 2 1 3 1 none 3 1 2 3
2 2 3 1 2 1 none 1 2 3
3 1 3 2 1 3 mope | 3 ;
4 3 1 2 2 3 none . X .
5 3 2 1 3 1 none | .
6 1 none none 3 2 pone '
7 2 none nope none 2 1 ‘
8 3 none none none 1 2 ' .
9 none 1 nope none 1 2
A none 2 none none 1 3 : X '
B none 3 none none 3 1 ' '
C none none 1 1 none 2 ' : ,
D none none 2 2 none 1 : :
E none none 3 2 none 3 . . :
F 1 2 none 3 none 2 : .

*  For example, when SW1-0, 1: Short, SW2 is 1, the 1st axis becomes the 2nd, the 2nd
becomes the 1st and the 3rd axis remains as it is.

*  When SW1-0, 1: Open, the setup becomes the IR setup for 1-axis IR.

« SW1-2

« SW1-3

+ Setup for shipping

For test (Test mode 1).

All others are open.

When the short happens, check the serial transmission
and the regenerative function becomes invalid.

For test (Test mode 2).

All others are open.

‘When the short happens, the main circuit DC input (no
3-phase power supply) mode starts.

If SW1 - 3 is open, the normal operation cannot be
operated.

SW1-0,1 : Short, SWI1-2,3 : Open, SW2is“0".
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6) Sexial Transmission

Sequence control, status reading, parameter setup / change / read can be done by serial
transmission.

Refer to the serial protocol specification DE9403276 for details of the serial transmis-
S10D.

(7') Contactor Problem Detection

The problem detection for the contactor is not done by the servopack as it has an
external contact point. However, the contact point information of the contactor can be
observed by the status of the contactor by the output from an auxiliary contact point
and the serial transmission.

If the main power supply is turned on by the NC but the contactor doesn’t come ON,
there must be some problem.
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YASKAWA

Technical Service Division

Applied to YASNAC i80
CACR-iR** SE Servo

Connection Manual (Supplemental)

The contents of this manual are supplemental
description of changes you have to know when you
apply CACR-iR **SE Servo to i80. Therefore, you
may as well use this manual together with the con-
nection manual of YASNAC 180.

Contents

1. Applied sequence
2. Connection Between Devices
1) Cable
2) Detailed connection with feed servo unit
3) Details of 3-axis servo connector section
3. Appendix
1) Rating and specification
2) Power supply capacity
3) Servo unit and calorific value
4) SW setup
S) Dimension diagram

YASKAWA ELECTRIC AMERICA, INC.

Original issued on: 11/12/93 Note:

Original issued by: NC Design Section This is the 1st and latest version
Translated on: 4/28/96 issued on 12/14/93.

Translated by:

Inspected by:
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1. Applied Sequence

Details of the applied sequence connection.

260
CN27-1011 | yo40
CN27-17 SVMX
<€ D Note) To relay SVMX, BKX, use the min-
-K; Bt iature relay DC24V. (Recommended prod-
awrs uct MY-42 by OMRON).

< T T
i e

sESP

Emergency stop
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Main Circuit Connection (for 1-axis)

AC200/220v 50/60Hz
! OPRI09 i
' —-——:-—P-
L~ iTo motor brake
- ' BKX
Servo unit

R (for 1-axis) v >

s v Motor power

T w >

r

t

MPON AN » PG feedback

(PG F/B)
AN /MPON
SVMX
> To the 2nd axis servo main power supply
> To the 2nd axis servo control power supply
Note 1) This servo unit has a built-in tactor, so the conventional tactor which you hae to attach
. externally is not necessary.
Note2): . This section is necessary when this circuit is equipped with 2 motor with brake.
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Connection in the Main Circuit (for 3 axis)

AC200/200v 50/60Hz
R ST f ;
: I s
: ‘ . To motor brake
H ).l.(x 3
Servo Unit U1 -
R (for3-axis) v > 1St MOtor power
s wl
T U2 -
vz * 72nd motor power
w2
T g —~ 3rd motor power
t w3 -
MPON 12N -
\ N 1st PG feedback
SVMX axN >
2nd PG feedback
32CN -
3rd PG feedback
Notel) This servo unit has a built-in tactor, so the conventional tactor which you have to attach
externally is not necessary.

Note 2) ' ) - This section is necessary when this circuit is equipped with a motor with brake.
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2. Connection Between the Units

(1) Cable
CPU Unit Feed Servo Unit
- AX1 wack (3rd axis
.:‘gu::o FC008 {AX1) CACRUREXISE ( ) Feed motor
y =] ICN ] foeryi]
C"”]D'—{]U 3cR-E28F o [][15H
MR-20RFA IR -20MO1 MR-NRMA [~ MA-20F01
AL 2 77 vy gy L AL s =
d ]’l'“” EL2) 'w ¥y
';vn.u [(LZ] -M'-‘l,gg N +$v 1Nedal [:1
[Syoara) pt=os—Jiurs EREE; vy Wi
woaTA Il wiersi_| L IS m
A CEC e —

- 2CN pin arrangement

fes]]
MR-2RFA _ MJ.D— A CACRR, 2 3SE (20d axis
L—i IC

1V 3]
S L1 1 1CcN 2en :] an
I gy (CEY PR-EEF i 20RMA(™ .2F0)
175VALM 2~ R 1-
P XL YTV ¥ é
3I10ATAZ el L] -’: : - : .,_‘_..'C_ﬂ
K je0atal G [AE’. ' e e
i 2n. + v b ;-042 PG
[ox o] X 162
CNN:] =1V .-:*“" Weret
MA-20RFA e A-20M0! p e
11w st A
i peees 2CN pin arrangemen
Siang e p———
Yy A sy
T1/SVALM - » oA - N
10aTal ...;.:_?‘-:—:-"-—-t_-_:tlu__ CACR4REXISE (Ist axis
Y ey LEL TSR Ten
Trav JAosatl _saia E ol or _— :]Dc:m
MRA-2RMA [~ MR-2FTY
3 tOv
e =]
IV Yo
4i4-3¥ rre PG
=IY hiraarT]
=3¥ fi3eat)

2CN pin arrangement

Cable Connection
Note) In case of 3-axis servo, read the connector as follows:

3-axis servo
1st axis 1CN CN11
1st axis 2CN CN12
2nd axis 1CN CN21
2nd axis 2CN CN22
3rd axis 1CN CN31
3rd axis 2CN CN32
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Regq. C30 ~ C32 cables, use the cables we provide.

Model
CABLE - WA00.5-1

0.5m

Cable Length

CABLE - WA01.0-1

1.0m

CABLE - WAOL.5-1

1.5m

CABLE - WA02.0- 1

2.0m

CABLE - WA02.5-1

2.5m

CABLE - WA03.5-1

3.0m

(2) Details of Connection with Feed Servo Unit

1) For the 1st axis

CPU Unit
o -

N
et Y

- — - —— — —

{

| CN3-1§ . eal i Jo 1en-§ L ICN-1§.-.A-PaA1
| CNII7 > *PAl ri  <C wem e :

| CN3I8 <‘ PBIT LCIEN-3 H

* CN36-19 > *pPBI qe:  ZC ICN-4 > 2CN-19%) »iD. « P8}
I onaoi JE PCI R Z{ ien- 7y > 2CN-14: igpct
I coNaeis % *pCl LR g 1CN= 8 % 2CN15 § 7 1F . e pC1
|  CN3%-8 4)< 1] s LC ICN-gg Pl

| CNX-§ )€ =jUl, e’ S ICN- 12, ' .

i CN30-10 L ™ c o 3K _ICN-3§ . 20N-10! ja-mEs
! CN30-11 € =i qee <C__len-x N ]

| CN30-12 ~ > BATI : 2 ieN- 3 < 20N-12)  ‘t.8ATr
i CN30-13 )% OBAT e SQ 1CN- 2¢ :_i{ 2c~-13;1r3 Y847y
| NS g< DATAI v 2 JC _ieN-r7 ) HEH

. CN¥-6 L ®OATAI, ! ZC IcN-ug ], 2CN-6 ¢ W45V
1 cNo-4 Elswu.m s C_en- g 2_ 2CN-1 1 *ig-ov /
| cN%0-3 >< ov i §<— 1CN- y X 2CN-5 M.+SV
[ CN30-2 > ov Lt L CN-3 - 2CN-2 T+ g-ov
| ool > ov LR ;Q ICN- N % 2CN-4 H-e5v
- CNX-7 )é +2A4V, Pt JC ICN-S

| oo > F6 o ) FCN-2"  :9-FG
i ! ! b
LYANCD-FC3008 ! L CACR-IRGTSE ;
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2) For the 2nd axis

CPU Unit . .
NOT - N Feed Servo Unit (2nd axis)
"""""""" 2 g
i ! ! i
iocnatas L el v\l N- |, 2CNIG_.-.a-pA2
| et > =pA2 ) . ZC  1CN-4 1> 2CN-17 {*'s.epA
IR ) PB2 v < 1eN-3 2CN-18 ¢ ic.rm2
; gnaLie )2 «PB2l | ZC 1CN-4 ; 2CN-19 J?i0.ap8
CA31-14 > P2 E <C _1eN-7 2CN-14 ¢ ie.rc2
I caals )2 *PC7 Ir: sQ JeN- § 2CN-15 ] 7iF.apC2
| CN3l-8 ) U2 IR <C__ICN-1 " .
[ c\al-§ )2_ *1U2 are ZC__1CN-12. i P
i CN3I-10 ;< vl - 5 1CN- ' 2CN-10 {R:RES
Ty < T ] 2IV2 g C__ieN-2% ‘o
1 coN3I-i2 )é BAT2 2 2C IGN-23 ) 2CN-12 1 T-8AT2
{  CnNdlld 2 osatzl T E’( 1CN- ¢ §< 2CN-13
CN31.§ ; DATA2 I JC _1eN- ) 1
! CN3l-6 )<‘;DATAZ! LR ~Z 1CN- 19 . 2CN-6 ! 5“"5v
! cwal-4 2‘ SVALM? s ! ;( 1CN- 1\ <‘ 2cN-3 1’ 6.0V
I oN31.3 & ov ki 1CN- 24 2CN-5 i"-""
] CN3l.2 )é; ov pA 2 1CN- 70 2 2CN-2 ‘T’.G_oj
| enaid p) ov g 2 ien- ] > 2CN-4 ! in-.3v
Y ] )i Fuv, . ¢ SNy )2 26Nl dric-ov
CN3)-0 FG [ 2CN-20 & ‘4-
| ) 1 il 20 ‘J4-fG
; \\ ud é ':L_.'
; i i N
LJANCD-FC3008 | _CACR-IRCTISE,
3) For the 31d axis
CPU Unit Feed Servo Unit (3rd axis)
NI : -
e ~ ——-m
i i ! ;
i CN32-1§ ). PA3 I {__ICN-§ !, 2CN-15 ,~.A-pa3
| oNRT > *PA3 qr, 2( ICN-b > 2c-\7:?f' 8:ern
| Chse Dy PE3r . < IeN-3 z 2CN-18 16783
+ CN22-19 2 *pE3 Tt  JC_ICN-& Y N9 Trio.are
I Smar > paa| & 2C_ien-n S zend erco
| CONZ2-15 . *xPC3 T.: 2 1CN-9 ). 2CN-15 Jr lr.erca
} oNz-&8 Yy 3 1R < IcN-1 T o
j oN29 > =3 il ZC 1CN-R t T
¢ CN32-10 4):(, V3 o+ ICN-25 £ 2CN-10' ‘R-AES
I Gz ) =13 T Z¢_1cn-2b A [
1| oNZ12 »  ean o < _IeN-» { 2CN-12! 'T.aama
i CN32-13 J\é OBAT3 Fr0  JCICN- X%- 2CN-13 ] s-omr
' CN32-§ )} OATA3 L C_1cN-17 ) i
! CN32-6 )?*OATAS BLE L ICN- 1R » 2CN-6 : HewSV
! CN32-4 _)</swu.m i g < _ICN-1b z 2CN-3 37 i6.av
} CN%2-3 ) ov 4r | <C__IcN-& Yo CON-5: inosv
- D ov r 2 L ICNex
¢ CNZ-1 )g ov 12 I IeN-1§ o 2CN=d ! masv
| a7 3 Huv, $ot JC ICN-1% 2 2CN-1 J» S0V
| conz . fG g e Y TND! ke
i T ! - %
1 I ! =
LJANCD-FC3008 | L CASR-IRCICSE
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Note) In case of 3-axis servo unit, read the connector as follows:

3-axis servo
1st axis 1CN CN11
1st axis 2CN CN12
2nd axis 1CN CN21
* | 2nd axis 2CN CN22
3rd axis 1ICN CN31
3rd axis 2CN CN32

(3) Details of 3-Axis Combined Type Servo, Connector Section

1) Connector CN13, CN23, CN33 (less than 10, for 3 axes only) for connecting motors.

Specifications of the connector:

D3100 series connector by AMP (4-pin)

Servopack PWB mounted side 1-178297 - 5 (right angle)
Cable side 1 - 178288 - 3 (connector)

Connector Pin Arrangement

1 3 5 8
U \2 w FG
Motor Motor Motor Frame
U phase V phase W phase Ground
Specifications:
U and motor A terminal , V and motor B terminal, W and motor C connects termi-

nal.
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2) Connector CN3 for the main circuit power supply ON/OFF connecting point
Specificat] Fal )
D3100 series connector by AMP (3-pin)

Servopack PWB mounted side 1 -178138 - 2 (right angle)
Cable side 1-178128 - 3 (connector)

Connector Pin Arrangement

1 2 3
MPON / MPON

Main power supply
ON/OFF connecting point

Specifications:
Connecting point to cut the power of the main circuit power supply by turning the
built-in contactor ON/OFFE. AC200 ~ 230V 12mA.

3) Connector CN2 for control power supply

D3100 series connector (3-pin)
Servopack PWB mounted side 1-178298 - 5 (right angle)
Cable side 1- 178288 - 3 (connector)

Connector Pin Arrangement

1 2 3
T t
Control power supply Coantrol power supply
Input r phase Input t phase

Single phase AC200 ~ 230 -15~+10% 50/ 60Hz
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3. Appendix

1) Rating and Specifications

(1) For 1 axis
Corresponding Capacity Kw 0.5 1.0 1.5 2.0 3.0 44
Control System Type CACR- iROSSE. | iR10SE | iR15SE | iR20SE | iR30SE | iR44SE
Input Power Main circuit 3 phase 200 ~ 230v + 10 ~- 15% 50/ 60Hz
Supply Control circuit Single phase 200 ~ 230v + 10 ~ - 15% 50/ 60Hz
Temperature: 0 ~ +60°C
Storage temperature: -20 ~ +85°C
Environmental Condition Usage, storage humidity: Less than 90% (no dew)
Construction Rack mount Forced air cooling system (over 2.5m/s)
Servo Rated current
(Arms) 42 7.6 11.7 18.8 26.0 33.0
Output
Characteristi Instantaneous max.
Censtc | current (Arms) 1.0 | 170 | 280 | 420 | 575 | 770
Control Method 3-phase full-wave rectification iGBT PWM
Feedback Optical encoder
Current Command PWM input
1/0
Current Feedback PWM output
Signal
Serial Cmu Method Half duplicate sychronized method
Sequence Output Signal / SVRDY
Protective Function * Overvoltage * Overcurrent * MCCB trip * Voltage
drop * Open phase * Abnormal regeneration * Ground
fault * Current command disconnection * Current
command trouble * Abnormal current feedback *
Abnormal CPU
Built- - R . -
in Display Alarm display, condition display
DB Function Built in automatic DB which works when the main power
Func- supply is off, servo alarm occurred, servo is off.
Hon | Regenerative Process Built-in
Main Power Supply Built-in
Interrupting Contactor
Applied Load Inertia Within GDm? x 5
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(2) For 3 axis

Corresponding Capacity Kw 0.5 1.0 1.5

Control System Type CACR- iR05050SEB iR101010EB iR151515EB
Input Power Main circuit 3 phase 200 ~ 230v + 10 ~- 15% 50/ 60Hz
Supply Control circuit

Single phase 200 ~ 230v + 10 ~ - 15% 50/ 60Hz

Environmental Condition

Temperature:

Storage temperature:
Usage, storage humidity: Less than 90% (no dew)

0~ +55°C
-20 ~ +85°C

Construction Rack mount  Forced air cooling system (over 2.5m/s)
Servo Rated current
(Arms) 42 7.6 11.7
Output
Ch .. Instantaneous max.
Araclenistic | o rrent (Arms) 11.0 17.0 28.0
Control Method 3-phase full-wave rectification iGBT PWM
Feedback Optical encoder
Current Command PWM input

1/0 Current Feedback PWM output

Signal | Serial Cmu Method Half duplicate synchronized method
Sequence Output Signal / SVRDY

Protective Function

* Qvervoltage * Overcurrent * MCCB trip * Voltage
drop * Open phase * Abnormal regeneration * Ground
fault * Current command disconnection * Current
command trouble * Abnormal current feedback *
Abnormal CPU

imlt' Display Alarm display, condition display

DB Function Built in automatic DB which works when the main power
Func- supply is off, servo alarm occured, servo is off.
tion Regenerative Process Built-in

Main Power Supply Built-in

Interrupting Contactor

Applied Load Inertia Within GDm? x §

Note) The load ratio of each axis should be less than 70% in case the three axis is operated
simultaneously.
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2) Power Supply Capacity

Model CACR- | “EEHCE™ | Capacity  Set VA | A por one MCCH
iRO5SE - 0sa* | 1.1 5
iR10SE 09A* 2.1 8
iR15SE 13A% 3.1 10
iR20SE 20A* 4.1 12
iR30SE 30A* 6.0 18
iR44SE 44A* 8.0 24

iRO50505EB 0SA* 3.1 10
iR101010EB 09A* 6.0 18
iR151515EB 13A% 8.0 24

3) Servo Umnit and Calorific Value

Internal Calorific Value (W)
Servo Unit Total Calorific
CACR- Value 100% 75% 50%
Load Factor Load Factor Load Factor
1ROSSE 100 5§—= 52 49
iR10SE 110 61 55 50
iR15SE 130 70 63 58
iR20SE 150 73 65 60
1IR30SE 200 97 82 71
iR44SE 250 112 92 79
iR050505EB 160 - 74 64
iR101010EB 180 - 80 68
iR151515EB 220 - 90 76

Note) 1. Internal calorific value: Residual calorific value in the box in case the fin of the
servo unit is exposed to the atmosphere of over 2.5m/s.

2. The heat plan of the box in which the servo unit is installed is different from
specification to specification, but usually a 70% load ration is applied.
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4) SW Setup

(1) For 1-axis

SW1: For test only. Leave the initial setup as is.
Setup - - - SW1 -0~ 3; Open

SwW2:

Axis setup (determines the connector type)
Sw2 NC Side Connector
0 FC300B CN30
1 FC300B CN31
2 FC300B CN32
3~F Invalid

(2) For 3 axes

SW1: For test only. Leave the initial setup as is.
Setup - - - SW1 -0, 1: Short SW1 -2, 3: Open

SW2: Axis setup (Determines the connector type)

SW2 CN11 CN21 CN31
Connect to Connect to Connect to

0 FC300B CN30 FC300B CN31 FC300B CN32
1 FC300B CN31 FC300B CN30 FC300B CN32
2 FC300B CN31 FC300B CN32 FC300B CN30
3 FC300B CN30 FC300B CN32 FC300B CN31
4 FC300B CN32 FC300B CN30 FC300B CN31
5 FC300B CN32 FC300B CN31 FC300B CN30
6 FC300B CN30 Invalid Invalid
7 FC300B CN31 Invalid Invalid
8 FC300B CN32 Invalid Invalid
9 Invalhd FC300B CN30 Invalid
A Invalid FC300B CN31 Invalid
B Invalid FC300B CN32 Invalid
C Invalid Invalid FC300B CN30
D Invalid Invalid FC300B CN31
E Invalid Invalid FC300B CN32
F FC300B CN30 FC300B CN31 Invalid

DEES404618 Page 13 of 14




5) Dimension Diagram

Refer to the following diagram.

Model Drawing
|CACR-ROSSEB | DE9405341
CACR-iR10SEB ~ 30SEB DE9405342
CACR-iR44SEB DE9405343
CACR-iR050505EB DE9301462
CACR-iR101010EB ~ 151515EB DE9301461
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IR SE Alarms



YASNAC i80
CACR - iRSE Servo

List of Alarms

This is a list of hardware alarms of CACR-iR SE type Servo
applied to YASNAC i80. Other alarms are displayed on the NC
CRT.

Refer to the operation manual (i80L: TO-C843-11.21, i80M:
TO-C843-11.31) for details.

YASKAWA ELECTRIC AMERICA, INC.

Original issued on: 10/18/93 Note:
Original issued by: NC Design Section

Translated on: 4/28/96

Translated by:

Inspected by:
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(i) Problem Detection for the 1st Axis

Table 1. Problem Detection for the 1st Axis

Display Problem Contents SVRDY
lights off
Overcurrent detection Overcurrent occurred in the main circuit. o
] |MCCB wipdetection ~ |MCCB tripped. O
E] Regenerative problem Regenerative process circuit in iAMP does not work. o)
detection
&l Overvoltage detection | Voltage in the main circuit became abnormally high. 'e)
E Insufficient voltage detec- | Voltage in the main circuit became abnormally low. o)
tion
@ Ground fault detection ~ {Ground fault in the main circuit. @)
o]  joument offset problem detection | Current offset problem or no current offset. 0]
E] Current command disconnection { Current command cable is disconnected. e}
detection
Open phase detection 1 phase out of 3 is open. )
] |CPU problem detection {Abnormal CPU. e

= (O :LED goes out when the problem is detected and /SVRDY becomes OFF.
X :LED does not go out when the problem is detected.
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(ii) Hardware Trouble of 1-Axis

Table 2. Abnormal Hardware Detecting

Function for 1-Axis
i Problem Contents SVRDY
Display lights off
(H13] | CPU ROM problem ROM problem in CPU hardware. o
[BCX2] |CPU RAM problem RAM probiem in CPU hardware. )
™75] [Serial communication Abnormal serial communication (test mode only).
‘EL'JE roblem 1 o
B:}@ Serial communication o
- problem 2
[H_5] | Gate alley problem Abnormal gate alley. o
{H{_}8] |EEROM error Abnormal EEROM. o)
T3 §a) |4 bit micro computer prob-  |Abnormal 4 bit micro computer problem.
B o
—= {lem
[Hf. kA ] [Current feedback prob- |Abnormal U phase in current feedback. O
lem with U phase
[H]. ¥b]|Current feedback prob- |Abnormal V phase in current feedback. ®)
lem with V phase

*For Bl GLEDshows~ | [0 - ~ [@ everyscoond.
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.t

(iii) Problem Detection for 3-Axis

Table 3. Problem Detection for 3-Axis

Display Problem Contents m;{

[CJi) [Overcument detection  |Overcurrent occurred in the main circuit. o)

B] |MCCB trip detection ~ {MCCB tripped. o

Bl ng“’“““'“ problem detec- IR egenerative process circuit in iAMP does not work. o

@ Overvoltage detection  [Voltage in the main circuit became abnormally high. o

; E Insufficient voltage detection | Voltage in the main circuit became abnormally low. o)
| @ EE] Ground fault detection  |Ground fauit in the main circuit. O
CkJ afmm problem detec- | yrrent offset problem or no current offset. o

=] E] S::zz:;zr:;md disconnec-  |Cyrrent command cable is disconnected. o

@’ Open phase detection 1 phase out of 3 is open. o

O ICPU problem detection {Abnormal CPU. o

- M - F] - cverysecond

* For *@ LED displays « o] -

*  Q : LED goes out when the problem is detected and /SVRDY becomes OFF.
X { LED does not go out when the problem is detected.

NC93-968: Page4 of 5



(iv) Hardware Problem of 3-Axis

Table 4. Hardware Problem of 3-Axis

. SVRDY
Display Problem Contents ehtsofr
= 5N CPU ROM problem ROM problem in CPU hardware. e}
2] CPU RAM problem RAM problem in CPU hardware. 0
Serial communication Abnormal serial communication (test mode only).

E:] problem 1 ( }’) O

Ej@ iSerial communication o

= jproblem 2

m Gate alley problem 1 Abnormal 1st axis gate alley. 0o

H. 6] Gate alley problem 2 |Abnormal 2nd axis gate alley. o)

B 17 Gate alley problem 3  |Abnormal 3rd axis gate alley. o

BHIE] EEROM Error Abnormal EEROM. e

H_ 9] 4-bit micro computer | Abnormal 4-bit micro computer. o)

H. Al Current feedback problem | Apnormal current feedback problem on 1st axis U phase.]| O
with 1 U phase

E]@ Current feedback problem | Abnormal current feedback problem on 1st axis V phase. ®)
with 1 V phase

HO) Current feedback problem {Abnormal current feedback problem on 2nd axis U @)
with 2 U phase phase.

Current feedback problem | Abnormal current feedback problem on 2nd axis V '®)
with 2V phase phase.

HIE Current feedback problem | Abnormal current feedback problem on 3rd axis U O
with 3 U phase phase.

. F] Current feedback problem | Abnormal current feedback problem on 3rd axis V o)
with 3V phase phase.

* For : mLED shows * B-

.U-

- every second.
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1. Summary
This manual explains about Alarms and Setup for Absolute Position Detecting
Function.

2. Setting method
1) Input Option Parameter of Absolute Value detecting function and Parameter in
numerical value according to the list of Parameters. '
2) Tum of the power once and start again.
3) Set Pml09 as [1]. (Parameters can be rewritten )
4) Practice manual Zero Return.
5) After process 4), check Parameters to see if they are ;
pm8000.0 =1 (X axis)
pm8000.1 =1 (Y axis)
pmd000.2 =1 (Z axs)
(These can be confirmed on Maintenance Process Setup display, too)

6) Set Pm109 as [0].
7) Turn off the power. Now setting is done.

3. Adjusting stopping position at Zero Return Position.

1) SetPml09 as {1] (Parameter can be rewritten)
2) After Manual Zero Remurn, set parameters as ;
e pm8000.0 =0 (X axis)
. pm8000.1 =0 (Y axis)
pm8000.2 =0 (Z axis)
to be Zero Setting Incomplete comdition and then press Reset Key.
(This can be done on Maintenance Process Setup display)
3) Change the numerical calue of Parameter pm4551 - 4553 (Supposed C phase
shifting distance) and adjust the position of Zero Return. After changing, Reset
Key must be pressed.
4) Practice Manual Zero Return.
5) After 4) is done, confirm parameters to be pm8000.0 = 1 (X axis)
pm8000.1 = 1 (Y axis)
pm8000.2 = 1 (Z axis)
(This can be confirmed on Maintenance Process Setup display)
6) If the stopping position is different, repeat the process from 2).
7) Set Pm109 as [0]. (Parameters cannot be rewritten)
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4, NC-+ SV Alarm
4.1 Confirm the contents of Alarm

1) Bring up Alarm Job display in common process.
Jot down the illurninated Alarm.
If Servo Alarm [3100 ~ 3109] are displayed, you have to jot down Alarm on
SV Alarm Function display.

2) If the following Alarms are lit, practice the process in 4 - 3.
Alarm No. 2131 ABSO POS CHECK ERROR (X axis)
Alarm No. 2132 ABSO POS CHECK ERROR (Y axis)
Alarm No. 2133 ABSO POS CHECK ERROR  (Z axis)

3) Refer Operation Manual, Appendix for other Alarms and confirm the deteils
with Maintenance Manual or give us a call.

4-1. Alarms
1) Alarm No. 2131 ABSO POS CHECK ERROR (X axis)
Alarm No. 2132  ABSO POS CHECK ERROR (Y axis)

Alarm No. 2133  ABSO POS EHCEKC ERROR (Z axis)
Contents : The difference between the positions at the time of activaton
and the previous power-off is bigger than the value of Parameter

setting.
2) Alarm No. 3161 ABSO ERROR (X axis)
Alarm No. 3162 ABSO ERROR (Y axis)
Alarm No. 3163 ABSO ERROR (Z axis)
Contents : Detection of Erroneous operation of Absolute Encorder
3) Alarm No. 3181 ABSO ERROR (X axis)
Alarm No. 3182 ABSO ERROR (Y axis)
Alarm No. 3183 ABSO ERROR (Z axds)
Contents: Detection of PG Counter Erroneous operation of Absolute
Encorder

4) Above Alarms are lit when changing Motors, so PG Connector, R-S Short
of motors must be pracuced thoroughly as shown in 6).
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4-3. Revision process after Alarm

1) Check Parameters to see if they are ;
Parameter Pm8001.0 = 1 (X axis position gap shown)
Pm8001.1 =1 (Y axis position gap shown)
Pm8001.2 = 1 (Z axis position gap shown)
(Only for the axis for which Alarm is lit)
(This can be checked on Meintenance Process Setup display)

2) Check Machine Coordinate System of the current position display and Parameters

. Pm8801 (Machine Coord. system value when X axis power is off)
Pm3802 (Machine Coord. system value when Y axis power is off)
Pm8803 (Machine. Coord. system value when Z axis power is off)

and confirm the position gap. (Jot down the gap)

(If the position gap occurs, Alarm will generate on account of setup condition of
Pm8411, Pm&412, Pmg8413)

3) Compare the actual Machine Coordinate system and that from the time of power-off
if the value is the same, set Pm109 as [1]. (Parameter can be rewritten)
If this penomenon appears frequently, give us a call.
If there is any position gap, follow the process in 4-4.

4) Release the condition of Positoin gap. (Only for the axis for which Alarm is lit).
Set Parameters as; Pm8001.0=0 (X axis position gap condition)
Pm8001.1=0 (Y axis position gap condidon)
Pm8001.2=0 (Z axis posidon gap condition)
for releasing Position gap condition and then press Reset Key.
(This process can be done on Maintencance Process Setup Display)

5) Release Zero Position Setting condition. (Only for the axis for which Alarm is 1it)

- Set Parameters as ; pm&8000.0 =0 (X axis Zero Position setting condition)
pm8000.1=0 (Y axis Zero Position setting condition)
pm@000.2 =0 (Z axis Zero Position setting condition)

for releasing Zero Position Setting condition and then press Reset Key.
(This process can be done on Meintenance Process Setup Display)

6) Practce Zero Return manually and confirm the machine posidon.

7) Check to see if the parameters are’
pm8000.0 = 1 (X axis Zero Position setting condition)
pm8000.1 = 1 (Y axis Zero Position setting condition)
pm8000.2 = 1 (Z axis Zero Position setting condition)
(This can be confirmed on Meintenance Process setup display)
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8) Set Pm109 as [0]. (Parameters can be rewritten)

9) Check to see there is no Alarm. Now all the process is completed.

4-4. When Alarm [2131], [2132], [2133] are lit for Position Gap.

1) When Alarms are lit, write down the contents of the following items.

1.
2.

Machine Coordinate system of Position display

Parameter Pm&801
Pm&802
Pm8803

. Parmaeter Pm&311

Pm8812
Pm8813
Parameter Pmg411
Pm&412
Pmg413
Parameter PmS8000.0
Pm8000.1
Pm8000.2
Parameter Pm&001.0
Pm8001.1
Pm&001.2

Machine Coord. System value when X axis power is off
Machine Ccord. system value when Y axis power is off.
Machine Coord. systm value when Z axis power is off.
Offset quantity for X Axis Zero setting

Offset quandty for Y axis Zero setting

Offset quandty for Z axis Zero setting

Limited value of X axis position gap

Limited vaiue of Y axis position gap

Limited value of Z axis position gap

X axis Zero Position setting condition

Y axis Zero Positdon setdng condition

Z axis Zero Position setting condition

X axis positon gap condition

Y axis positdon gap condition

Z axis posidon gap condition

2) After the contents of the above items are jot down, practice the process following once

6. and then 4-3.

3) If this problem occurs frequently, please let us know with the contents of your memo.

5. Relative Parameters

Pm1044.4=1
Pm1045.4=1
Pm1046.4=1

Pmg411
Pmg412
Pm&413

Pm8301
Pm&802
PmE8803

X axis Absolute Posidon Detection
Y axis Absolute Positon Detection
7 axis Absolute Posidon Detection

Limited value of X axis Positon Gap (1=0.001mm)
Limited value of Y axis Position Gap (1=0.001mm)
Lirnited value of Z axis Position Gap (1=0.001mm)

( in case of mm system)

Machine Coord. system when the power for X axis is turned off -
Machine Coord.. system when the power for Y axis is turned off
Machine Coord. system when the power for Z axis is turned off
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pm8811 Offset quantity for X axis Zero setting (Automatic setting)

pm3312 Offset quantity for Y axis Zero setting (Automatic setting)
pm3i3813 Offset quantity for Z axis Zero setting (Automatic setting)
pm8000.0 X axis Zero Position setting condition

pm&000.1 Y axis Zero Position setting condition

pmi000.2 Z axis Zero Position setting condition

Pm8001.0 X axis Position gap condition

Pm38001.1 Y axis Position gap condition

Pm&001.2 Z axis Position gap condition

Pm4551 X axis Supposed C Phase shifting distance

Pmd552 Y axis Supposed C Phase shifting distance

Pm4553 Z axis Supposed C Phase shifting distance

(This is an additional Parameter comes with additional new function)

Pmd451 Final running distance for X axis Reference Point Return
Pmd452 Final running distance for Y axis Reference Point Return
Pm4453 Final running distance for Z axis Reference Point Return
6. Others

1) This is a necessary process when changing Motor (PG).

2) Sometimes the contents of memory within PG to be changed to incorrect. So remove
PG cable of Motor and practice R-pin S-pin short of PG connector on Motor side.
(See the draw. below)

Short must be practiced more than 5 minutes.

3)

Turn off the power before you operate this process.

Motor :

NCAS3-1007-6/6



IR Replacement



Changing Procedure for IR type Servo unit

1. Machine side main breaker off.

2. Remove all wires and connectors from IR servo unit.
3. Replace unit.

4. Connect all wires and connectors to unit.

5. SB Type : Set all jurnper pin (SW1~SW4).
SE and SEB Type : Set a rotary switch to same with original unit.

CACR-IR_ SB
CACR-IR_ _SE
ALARM
ALARM DISPLAY
DISPLAY : B
= \ [Jie
Sw
(5w (onewy | OMQTARE,
2CN
CN2 CN1
107




