
FANUC AC SERVO UNIT 

~· MAINTENANCE MANUAL 

-. 
( 

B-54765E/02 
© FANUC LTD, 1985 



CONTENTS 

I. AC SERVO UNIT FOR 1 AXIS 

1 • STRUCTURE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1.1 Models and Designated Specifications of Unit s •••..••••.•..••.••. 

2 . CONNECTIONS .•••.••••.••••••••.•••.•••.•••••..••••.•••.•••••••••.•.. 
2 .1 Connection Diagram ............................................. . 
2.2 Detailed Servo System Connection Diagrams ..•••.•..••••.•..••.•.. 

2.2.1 Details of connections of cable Kl .•••••.••.••.•.••.••.•..•• 
2.2.2 Details of connections of cable K2 .•. ..•••. .•• ••.•.• •.••.• •. 
2.2.3 Details of connections of cable K3 .•••.••.•.••••.••.•••••••• 
2.2.4 Details of connections of cable K4 .•.•••.•..••••.•.•••••.••. 
2.2.5 Details of connections of cabl e KS ••••••••••••.••.••••.••••. 
2.2.6 Details of connections of cable K6 .•••••.•..••••.•..••.••••• 
2.2.7 Details of connections of cable K7 ••• •• ••. ••••.•••.• ••••••.• 
2.2.8 Connections of separate regenerative discharge unit ••.•.•• • 

2.3 Connection of Power Supply Transformer Tap·•·•••· · •··· · ·····•··• 
2.3.1 Primary side connection ....... · ............................. . 
2 . 3.2 Connections in the power supply transformer •.••••••••.••••.• 
2.3.3 Motors and power transformers employed for each axis ••••••.• 

2.4 Connection Diagram of Velocity Control Unit •••.••.••••.••.••• ~ .• 
2 . 4.1 For Model 2- 0, 1-0 (A06B-6050-H002) •••.••.••.•.••. ••••••••.• 
2.4 . 2 For Model 0, 5 (A06B-6050-Hl 02) •••.••.••••.•••••••.••.•••••. 
2.4 . 3 For Model 10, 20M, 20, 30 (A06B-6050-Hl03, Hll3, Hl04) ••••.• 
2.4 . 4 In case Model 30R (A06B-6050-H005) .••• ~ •••.•••••.••.•.••.••• 
2.4.5 For Model O - 30 (A06B-6050-H003, H004) .•••••.••••.••.••••.• 

3. SETTING AND ADJUSTMENT FOR VELOCITY CONTROL UNIT •..••.•••••••••..•• 
3 . 1 Setting and Adjustment for Velocity Control PCB •..••••.. ~ .•••••. 

3.1 . 1 Parts location •.••••..••••.•.•••••.•..••.•••••..•.••••.•.••• 
3.1.2 Setting terminal ........ ·····•·············•·············· .. 
3.1.3 Variable resistor •.•.••.•••.•.•••••.••••...•••..••••.•..•.•• 
3. 1 . 4 Check terminals ............................................ . 

3.2 Block Diagram of Velocity Control Unit ..••••..••••..••••.•..•••• 

4. TROUBLESHOOTING •.••••••••••..•.••••••••••.••.•.•••••••••.•••••••••• 
4.1 Protection and Fault Detecting Functions ••••..•••••.•.••.••.•.•• 
4. 2 Troubleshooting .................. . ............................. . 

5. PARTS SPECIFICATIONS AND LOCATIONS ON VELOCITY UNIT .•..••••.••••••• 
5.1 Model 5-0 Velocity Control Unit (A06B-6050- H301) ••.•••••.••••••• 
5.2 Model 4-0, 3-0 Velocity Control Unit (A06B-6050-H001) • ••.• ••••.• 
5.3 Model 2-0, 1-0, Velocity Unit (A06B-6050-H002) ••••.•••••..•.•••• 
5.4 Model 0, 5 Velocity Unit (A06B-6050-Hl02) •.•••••••••••.••••••••• 
5.5 Model 10 Velocity Unit (A06B-6050-Hl03) •••..•.•••••.•••••••••••• 
5.6 Model 20M Velocity Unit (A06B-6050-Hll3) .•••••..••••.•.•••.••••. 
5.7 Model 20, 30 Velocity Unit (A06B-6050- Hl04) •••.•• . • . ••. .••• •••.• 
5.8 Model 30R Velocity Unit (A06B-6050-H0050) •••••.•••.••.••••.••••• 
5.9 Model 0, 5, 10 Velocity Unit (A06B-6050-M003) ••.•.•••••••.••••.. 
5.10 Model 20, 30 Velocity Unit (A06B-6050-H004) •••••••••••••••.••.•• 

II. AC SERVO UNIT FOR 2 AXES 

1. STRUCTURE ••••••• • ..• • •••••• , •••• , •••• , ••••••••••••••• , , •• , • , , •••••. 
1.1 Types of Units · and Designated Specifications •••.••••••••••••.••• 

1 

3 
4 

6 
6 
8 
8 
9 
9 

10 
10 
12 
15 
16 
18 
18 
20 
23 
24 
24 
25 
26 
27 
28 

29 
· 29 

29 
38 
45 
46 -
48 

49 
49 
50 

56 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

67 

69 
70 



2. CONNECTIONS •••..•....••.•.•••••••.....••..••..••..••• ., ..•••...•• •••• 
2 . 1 Connection Diagram ..••.•.• • •..••.•••••••..••••..••..••••.•.• •••• 
2. 2 De t ailed Servo System Connection Diagram ••••. .• •. . . •••.••••. .••• 

2 . 2.1 Details of connections of cable Kl ••..••••.••••. •••• .••••••• 
2. 2 . 2 Details of connections of cable K2 .•••••..••..••.••.••.••••. 
2.2.3 Details of connections of cable K3 .•..••.•.•••.•••.•••••.••• 7 
2.2.4 Details of connections of cabl e K4 .•••.•.•••. .• ..• . •••..• ••• 74 
2.2.5 Details of connections of cable KS ••.•••.•••. • .• • •••••••.••• 75 
2.2.6 Details of connections of cable K6 •.••. • ••••••••.••.•• • •••.• 76 
2.2.7 Details of connections of cable K7 ..••....••• •• .....•..• ••.• 77 

2 .3 Connection of Power Transformer ........... . ............ ... .. ... . 77 
2.4 Connection Diagram of Velocity Control Unit..................... 78 

3. SETTING AND ADJUSTMENT OF VELOCITY CONTROL UNIT .... . ......... . ..... 80 
3. 1 Setting and Adjustment of Velocity Control Unit PCB............. 80 

3 . 1.l Parts locat.ion .. . ...... . . .... ... ..... ......... ... . ..... .. . , . . 80 
3 .1. 2 Sett i ng terminal ...... .... .................... .... . .. ... .... 82 
3 .1. 3 Variable resistor ..... .. .. . ....... ............ ...... ..... .. .. 83 
3.1.4 Check terminals .••• • •. ••.••...•••. •..••.••..•• • • •.• •.••. • •• . 84 . 

3 . 2 Block Diagram of Velocity Contr ol Unit •.•••••.••.. .•••...•.•.••• 85 

4. TROUBLESHOOTING • • . • . • • • • • . • • . • . • . • • . . • • . • • • . . • • . • . • . • • • • • • • • • . . • • • • 86 
4.1 Prot ectipn and Fault Detect Function............................ 86 
4. 2 Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 

.. 
5 . PARTS SPECIFICATION AND LOCATIONS ON VELOCITY UNIT................. 87 

5.1 Model 1-0/2-0 and Model 1-0/2-0 (A06B-6050-H201) .• .• •••.••.•.••• 87 
5. 2 Model 1-0/2-0 and Model 0/5 (A06B-6050-H202) •• •.• •••.•••• •• .• • .• 88 
5.3 Model 0/5 and Model 0/5 (A06B-6050-H203) • • • • . . • • . • • • • •• • • • ... • • • 89 

III. AC SERVO UNIT FOR 3 AXES • • . • • • •• • • •• • • • • . • • . •• • • • • • . • . •• • • •• . • • • • 91 

1 • STRUCTURE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 93 
1.1 Types of Unit and Specification Number.. .... ..... .... . ........ .. 94 

2. CONNECTIONS • . . . . • • . • • • • • . • • . • • • • • • . • • . • • • • • • • • • • . • • • • • • • . • . • • • • • • • . 96 
2 . 1 Connection Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
2.2 Detailed Servo System Connection Diagram....... .. . . ............. 99 

2.2.1 Details of connections of cable Kl ••.• . •••.•••. •. .••..• .••.• 99 
2.2 . 2 Details of connections of cable K2 •• ··•·· •· · •··• ····· ·• · •• • • 100 
2.2.3 Det ails of connections of cable K3 ·•··••·••··••••·····•····· 100 
2.2.4 Details of connec t ions of cable K4 •••· ·· • •·· • ·· ••• •·· ••·•••• 100 
2. 2. 5 Details of connections of cable KS .• ••.. ••..• •• .•• ••. .• ..•. . 101 
2.2.6 Details of connections of cable K6 ..•••••.•••.••..•••.•••••. 102 
2 . 2. 7 Details of connections of cable K7 • • . . . • • • • • • • • • • • • • • • • • • • • • 103 
2.2.8 Connections of separate discharge unit . .••..••.•..••. . .• ••.. 104 

2 . 3 Connection of Power Tr ansformer • . • • • . • • • • • • • . • • • • • • • • • • • • • • • • • • • 107 
2.4 Connection Diagram of Velocity Control Unit • ••. . •• .• .•••..•..•.• 108 

2.4.1 Model 0/5, Model 0/5 and Model 0/5 (A06B-6050-H401) ••••••••• 108 
2.4.2 Model 0/5, Model 0/5 and Model 10 (A06B-6050- H402) .•.•••.••• 109 
2 . 4 . 3 Model 0/5, Model 10 and Model 10 (A06B-6050-H403) ••.•••••••. 110 
2.4.4 Model 10, Model 10 and Model 10 (A06B-6050-H404) ••.• •••• • •.• 111 

3. SETTING AND ADJUSTMENT OF VELOCITY CONTROL UNIT•·•••••••••••··••• •• 113 
3. 1 Setting and Adjustment of Velocity Control Unit PCB •• •. •••• .. •.• 113 

3 .1.1 Parts location •.•••• •• · •·····••·•• •••••••.••..••••••.••••..• 113 
3.1.2 Setting terminal ·••••••·••·•••••••••••••··•••• •••·•·•• ...... 114 



3.1.3 Variable resistor········•••••·············•·••••••••······• 115 
3.1.4 Check terminals•········••••••••·············•••••••••······ 116 

3. 2 Block Diagram of Velocity Control Unit . • • • • • • . • . • . . . . . • . • • . • • . • . 117 

4. TROUBLESHOOTING . • • . • • . • . . • . • • • • . • . • . • • • . . . • • . • . • • • . • • • • • • • • • . • . • . • • 119 
4.1 Protection and Fault Detecting Function ••••...•..•.•.•.•.•.•...• 119 
4.2 Troubleshooting ..•.•••.•••••••....•.•.•••••••••.•.•...•.••• , • . . • 119 

5. PARTS SPECIFICATION AND LOCATIONS ON VELOCITY UNIT •.•..••.••..•.... 120 
5.1 Model 0/5, Model 0/5 and Model 0/5 (A06B-6050-H401) •••.•...•.••• 120 
5.2 Model 0/5, Model 0/5 and Model 10 (A06B-6050-H402) •••••••.•.•••• 121 
5.3 Model 0/5, Model 10 and Model 10 (A06B-6050-H403) ...•••••....•.• 122 
5.4 Model 10, Model 10 and Model 10 (A06B-6050-H404) •.••.••..••••..• 123 

APPENDIX 

APPENDIX 

............................................................... 
1 ■ e ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ Ill ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ti ■ ■ 

125 

127 

1 • REVERSE CONNECTION •••.•. ••.•..• , •••.•.•.•.•• , • , • , •••••.•••.•.•• , • , , 12 7 
1.1 Connection and .Rotational Direction··••••••••••••·········•••• •· 127 
1.2 Method •...•.•.•........•................•.•................•.... 127 

APPENDIX 2 • . • . • . • . • . . . • . • • • • • • • . • . • . • • • . • • • • • • • • • • • . . • • • . . • • • • . • • • • • . • . 131 

1. AC SERVO MOTOR MAINTENANCE ....... ....... , ... , , • • . • . • . • . • • • . • .. .. . . . 131 
1.1 Outline ..................................... . .. •• ••••••······••• 131 
1.2 Acceptance and Storage •••••...•••.•.•..••••••• , . • • • • . • • . • . . • • • . • 131 
1 . 3 Mounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . 131 
1.4 Replacement of Pulse Coder , ••.•...•.• , • , , , • , •• , •.•••.•..••.• , , • • 133 

2. COMPENSATING CIRCUIT SETTING FOR AC SEVO UNIT •.•.•••.• ,, ••.• ••••... 135 



I. AC SERVO UNIT FOR 1 AXIS 

This chapter described the maintenance of AC servo unit for l axis which 
drives AC servo motor Model 5-0, 4-0, 3-0, 2- 0 , 1-0, 0, 5 , 10 , 20M, 20, 30 and 
30R. 



1. STRUCTURE 

The AC servo unit consists basically of the velocity control unit and 
power transformer. In addition, the separate regenerative discharge unit may 
be required according to the l oad conditions. 
Eight types of velocity control units are available according to AC servo 
motor models employed , and one velocity control unit app l ies to each servo 
motor. Six types of power transformers are also prepared according to the 
servo motor models, their combinations, loads, and primary input voltages. 
One power ·transformer applies to one to three s ervo motors. 
Fig. 1.1 shows and example of t he structure of the AC servo unit in a 
two-controlled axes NC sys t em. 

NC 
control 
unit 

3-phase input ________ --1 

power supply 

. 

X-axis 
velocity 
control 
unit 

Z-axis 
velocity 
control 
unit 

Power 
transformer• 

AC servo motor 

Detector 

• This figure indicates an example when 
two axes employ one power transformer 
in common . 

Fig. 1.1 Example of AC Servo Unit Structure 
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i .1 Models and Designated Specifi.cations 9f Units 

Table 1.1 (a) 

Name ~ \ . Specifications 
_,r, ,;. 

For Model ·5~0 
i -

\ A06B-6050-H301 

'F,or Model . 4-G, 3- 0 11 - HOOl I 

/ 

Velocity -· For Model 
,, 

2-0,, ·-i - o II -H102 (Note 1) 

control ' • For Model 0, 5, ·10 11 -H103 (Note 2) 
unit < 

Fo,r Model ·'20M II -Hll3 

For Mod'el 20, 30 II -Hl04 (Note 3) 

For Model , .30R 
-• II - HOOS 

For Japan Transformer AA A06B-6050-H011 
; 

200V, 220V Transformer MB A06B- 6047-H012 

Transformer MC II -H013 

Power For other II 

transfor mer countries 
Transformer MBE -H022 

190V-550V Transformer MCE II - H023 

Common 
Transformer AAE A06B- 6050-H021 

190V-550V Transformer ABE II -H022 

Transformer ACE II -H023 

Separate regenerative di scharge unit (Note 4) 11 -ROSO 

· Input 
(Note 

Spare 

Note 1 . 

Note 2 . 

Note 3 . 

Note 4 . 

Note 5. 

connector Sol dering type 11 - KlOO 
5) Crimp style type 11 -Kl03 

part A II - KlOl 

The specification of unit shipped before May in 1984 is 
A06B-6050-H003 . 
The specification of unit 
A06B-6050-H003. 

. , 

shipped . before -· May in 
·;, ,;; 

1984 is 

The specification of unit shippE!d before May in 1984 is 
A06B- 6050-H004. 
The unit (A06B-6050-H005) f or Model 30R normal l y needs the separate 
regenerative discharge unit . 
The input connector is used for the cable connected to the velocity 
control unit, and i t compris es the following parts . 
One set of the i nput connector is required f or each axis . 
Table l . l(b) shows the parts included in input connector (Soldering 
type) . 
Ta.ble 1. 1 (c) shows the parts included in input connector (Crimp 
style type) . 
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Table 1.1 (b) The Parts Included in Input Connect_or (Soldering T ype) 

Name Q' ty Use Model FANUC specifications 

Connector and cover 1 CNl MR-20LFH* A63L-0001-0134/02 

Connector and cover 1 CNS MR-20LWMH>'< A63L-0001-0134/15 

Connector and cover 1 CN6 MR-20LWFH* A63L-0001-0134/05 

Housing 1 CN2 SMS6PW-5** A63L-0001-0202/6W 

Pin 5 CN2 RC16M-SCT3** A63L-0001-0226 

Table 1.1 (c) The Parts Included in Input Connector (Crimp Style Type) 

Name 

Connector and cover 

Connector and cover 

Connec t or and cover 

Contact 

Contact 

Housing 

Pin 

* Manufacturer: 
** Manufacturer: 

Q' t y Use Mod,el 
-

1 CNl MR-201, MRP-20F01* 

1 CNS MR-20LW, MRP-20M01* 

1 CN6 MR-20LW, MRP-20F0 1* 

40 CNl , 6 MRP-Fll 2* 

20 CNS MRP-Mll2* 

1 CN2 SMS6PW-5** 

5 CN2 RC16M-S23AH 

HONDA Tsushin Co., Ltd. 
Rurndy Japan Co., Ltd. 

- 5 -

FANUC specifications 

A63L- 0001-0134/22 

A63L-0001- 0134 / 35 

A63L-0001- 0134/25 

A63L-0001-0135/Fll 2 

A63L- 0001-0135 / Mll2 

A63L-0001-0202/6W 

A63L-0001-0127/S23A 

..,._ .. 
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2. CONNECTIONS 

2.1 Connection Diagram 

Fig. 2.l(a) is a standard connection diagram. 

NC control unit 

Power 
source 
AC 3¢, 

Electromagnetic 
contactor Fuse 

u 
----0 
~-0--------0"-(:>------U 

~-rl-------C}'"'-(}-----U 

Te,min,I 5'rew M4 I --(When 3.5mm2 cable is used, use 
crimp style terminal 5.S-S4.) 

K7 

Kl 

Power 
transformer 

K2 

K6 

CNS 

C 6 

CNI 

Velocity control 
unit 

CN2 

K3 

Fig. 2.1 (a) 

Tl 

KS 

Machine side 

Servo motor 

Emergency stop 
EMG 

~- J----1 f-o- AC I OOV 
+10% 

-+------+----'------- -15% 
K4 

1¢ 

Note: Cable K3 is not needed for 
velocity control unit of 5-0. 



......i 

Fig. 2.l(b) shows connection diagram when the separate regenerative discharge unit is employed. 

NC control unit 

Power 
source 
AC 3¢ 

Electro magnetic 
contactor Fuse 

~ 
~ 
~ n-----<-T"'--0--------u 

Terminal screw M4 

(When 3.5 mm2 cable is used , use 
crimp style terminal 5.5- S4 .) 

K7 

Kl 

Power 
transformer 

K6 

K2 

CNS 

CN6 

CNI 

Velocity control 
unit 

CN2 

T2 

KB 

Tl 

,--~ I T3 
- --v 2 Discharge 

'----- --------<J 3 unit 
l J---- ----- -----v 4 

K3 

Fig.2.1 (b) 

KS 

Machine side 

Servo motor 

Emergency stop 
EMG 

-~ ~ ~ AC I OOV 
+10% 

'--+------+-'--------- -15% 
K4 

1¢ 



2.2 Detailed Servo System Connection Diagrams 

2.2.1 Details of connections of cable K 1 

NC control unit 

---------
I I 
I 

\ 

Cable employed: 
For VCMD/EC 
0.1 ~ 0.18mmi paird 
shielded cable. 

For others; 0.18 ~ 0.3mm2 

200V vinyl wire 

I I 
I ' - - - }__/ 

VCMD 

EC 

OVLI 

OVL2 

VRDY I 

VRDY2 

ENBLI 

ENBL2 

PRDYI 

PRDY 2 

* ALMI 

* ALM2 

*ALM4 

*ALM8 

COM 

Velocity control unit 

CN 1(7) 

CN 1(20) 

CN H3l 

CN !U6l 

CN 1141 

CN IU7l 

CN H2! 

CN 1(151 

CN llll 

CN 10-0 

CN 1(8) 

CN 1(9) } Not, I) 
CNl(l~ 

CNI(ll) 

CNlM 

Connector employed MR20LFH 
(Honda Tsushin Kogyo, Co. Ltd.) 

Note: These signals are employed from edition c of velo.city control PCB 
(A20B-1000-0560) . These are not employed in velocity control unit 
for Model 5-0, 4-0 and 3-0. 

pp 

BE 

w 

w 0 

w 

18"\ GN 

~ w 

(a) 

Vinyle sheath 

Shield 

PVC Sheath 

Fig. 2.2.1 
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Cotton fiber 
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2.2.2 Details of connections of cable K2 

Power transformer 
Velocity control unit 

1st 2nd 3rd 
axis axis axis 

! ! ! 
4 1 4 ,1 47 J8A CN 2 {I) 

42 45 48 CT CN 2(2) 

43 '16 ,19 l 88 CN2 (3} 

r---c 51 TOHI CN2(4} 

52 TOH2- CN2(5) 

Screw terminal M~\ /2onnector { SWS6PW-5 } (Nippon Burnd 
mployed RC! 6M-SCT3 Co.) 

y 

Fig. 2.2.2 

2.2.3 Details of connections of cable K3 

Power Velocity control unit 
transformer 

R 
3 I 34 R Tl (A) 
3 2 35 s T I (1) -s 

T 
33 36 T Tl (2) -l \ G I ~ \ ; ~ 

Screw M4 Screw M4 

Cable employed: 0.75rnm2 (30/ 0.18) 200V heat-resistive vinyl cable. 

Fig. 2.2.3 

Table 2.?.3 (a) 

Motor employed Cable employed 

Model 3-0, 4-0 0 . 75 2 
mm 

Model 2-0, 1-0 
2 . 0 

2 
Model 0, 5 mm 

600V 

2 heat-resistive vinyl cable 
Model 10 , 20M, 20, 30 3.5 mm 

Model 30R 5.5 mm 
2 

- 9 -



Table 2.2.3 (b) 

Motor employed 
Input voltage of 

velocity control unit 

Model 4-0, 2-0, 1-0 AC 120V 

Model 3-0 
Model 0, 5 AC 185V 
Model 10, 20M, 20, 30 
Mode l 30R 

2.2.4 Details of connections of cable K4 

Cabinet Velocity control unit 

AC 10 0V 
100 B T 1 (3) 

~: 100A T 1 (4) 
1 ¢, --

I EMG 
Contact OFF at 
emergency stop Screw M4 

Cable material: 0.75mm2 200V vinyl wire. 

2.2.5 Details of connections of cable K5 

(}) For Model 5-0, 4-0 , 3-0 

Velocity control unit 
T 1 (5) 

T 1 (6) 

T 1 (7) 

G 

Screw M3.S \ 
Cable material: 30/0.18 (0.75mm) 

4-conductor vinyl cord 

Fig. 2.2.4 

G 

u 
V 

w 

Model 

5-0 
4-0 
3-0 

Crimp style terminal 

Color of reed wire 
U: Red 
V: White 
W: Black 

Fig. 2.2.5 (a) 
G: Connect motor body 
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(2) For Model 2- 0 , 1-0 

Velocity control unit 

T 1 (5) 

T 1 (6) 

T 1 (7) 

2 

3 

G 4 

Model 

2-0 
1-0 

/ RM15WTP-4S-(U) 

Cable material: 30/0. 18 (0. 7Smm2) 
4-conductor vinyl cab tyre cable 

Fig. 2.2.5 (b) 

(3) For Model 0 and 5 

Velocity control unit 
Tl (5) 

T 1 (6) 

T 1 (7) 

G 

Screw M4 

Cable material: 2.0mm2 (37/0.26) 
4-conductor vinyl cabtyre cable 

(4) For Model 10, 20M, 20 , 30 

Velocity control unit 

Cable material: 

Tl (5) 
T 1 (6) 

T 1 (7) 

G 

Screw M4 \ 
3.Smm2 (45/0.32) 
4-conductor vinyl cable 

Fig. 2.2.5 (c) 

G 

Fig. 2.2.5 (d) 
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*Hirose Electric, Co. 

A 

B 

C 

D 

Cannon 
connector 

Model 
0, 5 

Connector MS3 l 06B 18-1 OS (Straight type) 
Employed MS3108B l 8-10S (Elbow type) 

A 

B 

C 

D 

Cable clamp MS3057-10A 
Guide key 

Cannon 
connector 

Model 

10, 20, 20M, 30 

Connector MS3106B24-l OS (Straight type) 
Employed MS3 l 08B22-22S (Elbow type) 

Cable clamp MS3057-l 2A 

Cannon 
connector 

Guide key 

........ . 



(5) For Model 30R 

Velocity control unit T 1 (5) 

T I (6) 

T 1 (7) 

Screw M4 

Cable material: S.Smm2 (70/0.32) 

G 

A,B 
C,D 

E,F 

G 
Model 30R 

Connector MS3106B24-1 OS (Straight type) 
Employed MS3108B24-IOS (Elbow type) 

Cable clamp MS3057-16A 

4-conductor vinyl cabtyre cable 
Guide key 

Fig. 2.2.5 (e) 

2.2.6 Details of connections of cable K6 

(1) Model 5-0 

Velocity control unit 

CN 5 ( I ) , ( 2) .( 3) ov ,--,---✓~---
I I 
I I I 

CN5 (4) , ( 5) , ( 6) + 5V 1 I I 
I I I ,, I I I I 

CN 5 (7) ~ 
CW I I I 

I I I 
I I I 

CN5(!0) CB I I I 
I I I 
I I I 

CN5 ( 11) C4 I I I 
I I I 

CN5 ( 12) 
I I I 

C2 I I I 
I I I 
I I I 

CN5 ( 16) * PCA I I I 

I I I 

* PCB : 
I 

CN5 ( 18) I I 
I I 

* PCZ: 
I 

I CN5 ( 15) I 

' 
I I 

CN5 (20) SG I I I 
\ I I I 
' 

, 
' / -----

Connector: MR-20LWMH 

Fig. 2.2.6 (a) 
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Cannon 
connector 

E O OG OB 

Motor model 5-0 

Gray 

I Red 

Brown/White 

I Orange/White 

I Yellow/White 

I Black ( thin) 

I Blue 

I Green 

I Black ( thick) 



(2) Model 4-0, 3-0 

Motor 

Velocity control unit CN5 (1) ,(2),(3) ov ,,-------;--, Gray, Gray/White 

CN5 (4) ,(5) ,(6) +sv 1 ' 
I I 

Red, Red/ White I I I I 

CN5 ( 8) OHl 1 1 I Yellow 
} Note I I I 

CN5 (9) OH2 1 1 I ..., 
Yellow I I I 

CN5 (10) cs l : I I Violet/White I 

CN5 (11) C4 : 
I I '1 Brawn/White I I 

CN5 (12) C2 1 I I 
..., 

Orange/White I I I 

CN5 ( 13) Cl : 
I I I 

Yellow/ White I I 

CN5 ( 14) PCZ: 
I I 

Green I I 

CN5 ( 15) * PCZ : 
I I J Green/White I I 

CN5 (16) PCA1 I I Black I I 

CN5 (17) * P CA1 
I I ' Black/White I I 

CN 5 ( 18) PCB ; I : I Blue 

CN5 (19) * PCB I I I I Blue/White 

CN5 (20) SG l ] I I Black I I ------

Connector: MR-20LWMH \ 
Fig. 2.2.6 (b) 
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(3) Model 2-0 - 30R 

Velocity control CNS (1) ,(2),(3) l Motor 

unit .J.,, ov n n N,T 

CNS (4),(5),(6) 
~ 

+ SV : I I 
.L I I J , K 

CNS (7) 
~ cw : I I 

I 

CNS (8) OHl 
I I R I I 

CN5 (9) OH2 
I I s 

' I I , 

CNS (l(b CB 
I I '- M I I , 

CNS (10 I I., 

C4 I ) L 

CNS (I~ I 
', 

' 
C2 I , p 

CNS (I,'¾ I 
I., 

C 
' 

Cl I I ) 

CNS (I~ PCZ: I r F ..._ I 

CNS (1$ I *PCZ : I G I 

CNSM X PCA l I I A I 

CNS (17) ~ .._ *PCA l I I r D I I 

CNS(!$ PCB : 
I I B A I I 

CNSM '- * I I I E ,... PCB I I I 

CNS (2(} SG I I I H I I I X 
y ------

•Connector employed: MR-20LWMH 
(Honda Tsushin Co., Ltd.) 

Shield 

Twisted pair 

Fig. 2.2.6 (c) 
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Cannon MS3106B20-29SW (Straight type) 
connector MS3108B20-29SW (Elbow type) 

Cotton fiber 

Drain wire 

Guide key 

M 
A 

B 0 
0 0 

Lo No p oc 
OT 0 

Cannon Ko OD 
connector s R 

Jo 0 0 OE 
0 0 

H 0 F 
G 



2.2.7 Details of connections of cable K7 

Velocity control 
C N 6 (1),(2),(3) unit 

C N 6 (8) 

I C N 6 (9) 

CN6Ml 
CN 60$ 

CN6fia 

CN 6 ui 
CN 6 OS 
C N 6(19 

CN6Cl() 

Connector employed: MR-20LWFH 
(Honda Tsushin Co., Ltd.) 

NC control unit ov ,- r-- -- - - -- --T-, 
I . I ' I I I I 

I I I I 
I I I I 

OHl 
I I I I 
I I ' I 

·--,-+-· --r-,-- -------
OH2 I I I 

I 
I I ' I I I 
I ' I 

PCZ I I I 
o I I 

*PCZ I I I 
I I I 

I I I I 
PCA I I I 

*PCA : 
I I 
I I 

I r I 
PCB I I I I 

*PCB I I I I 

I I I I 

r SG I I I I 
I I I I --- ----- --r. 

Cotton fiber 

Paper tape 

Shield 

Sheath (Black) 

Fig. 2.2.7 (a) 
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2.2.8 Connections of separate regenerative discharge unit 

(1) Details of connection of separate regenerative discharge unit. 

Note 1) 
Disconnect the jumper wire from 
terminals T2(5)-T2(6) in unit H003 
and H004, T2(4)-T2(5) in unit 
H103,H113,andH104. When the 
separate regenerative discharge 
unit is employed. 

Cable employed: 2.0mm2 (37/0.26) 
600V heat-resistive vinyl cable 

-

Velocity control unit 

LCG T 2 (4) 

Note 1) I T 2(5) \ 

HCA ~ T 2(6) 

/! Screw lecmioal M3.5 

~ 
T 3(1) 

T 3 (2) 
Regenerative 

~ discharge unit .... 

Screw terminal M4 

Fig. 2.2.8 (a) 
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(2) Details of cable K2 
For connections of cable K2 in 2 .2. 2 , change the connection of TOHl and 
TOH2 as follows . 

Power transformer Velocity control unit 
(Unit to connect terminals 
51 , 52 of transformer) 

4 1 18 A C N 2(1) 

4 2 ' 
; 

CT '-

- C N 2 (2) 

43 ' 18B '- C N 2 (3) , , 
' '-

(Thermostat contact) 

5 1 TOH ! , C N 2 (4) 

I 52 TOH 2 TOH 2 J CN 2(5) 

r, 

Smw teuninal M4 \ 
Connector SMS6PW-5 (Nihon Burntly 
employed RC16M-SCT3 Co.) 

Cable employed: 0.75mm2 (30/0.18) 
200V heat-resistive vinyl cable 

T 3(3) (T hermostat contact) 
-
'- I Regenerative 
, T 3 (4) discharge unit 
'-

Screw terminal M4 

Fig. 2.2.8 (b) 
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2.3 Connection of Power Supply Transformer Tap 

More sure the input tap of the power supply transformer is set according 
to the input voltage when connecting the power supply cable to the AC servo 
unit . 

If set incorrectly, the AC servo unit may cause trouble . 

2.3.1 Primary side connection 

Connections of the transformer terminals and power supply cables U, V, 
and W must follow the input supply voltage specifications in Tables 2. 3.l(a) 
and 2.3 . l(b). 

(1) For Japanese model power supply transformers AA, MB, and MC. 

Table 2.3.1 (a) 

Supply voltage Connection of primary-side 
terminals ' 

200V U-2, -V-4, W-6 

220V U-1, V-3 , W-5 

(2) For export model power supply transformers MBE, and MCE . 

Table 2.3.1 (b) 

Connection of primary-side terminals 
Supply voltage 

Connection of power Strapping trans-
supply cables u, V, w former terminals 

190V U-3-7, V-11-15, W-19-23 
(Common to 200V) 

4-8-12-16-20-24 
230V U-2-6, V-10-14, W-18- 22 
(Common to 220V) 

380V U-3 , V- 11, W-19 4-7, 12-15, 20-23, 
8-16-24 

420V U-3, V-11, W-19 4- 6, 12-14, 20-22 , 
(Common to 415V/440V 8-16-24 

460V U-2, V-10, W-18 4-6, 12-14, 20-22, 
(Common to 48@.V) 8-16-24 

550V U-1, V-9, W-17 4-5, 12-13 , 20-21, 
8-16-24 

- 18 -



(3) For common model power supply transformers AAE , ABE and ACE . 

Table 2.3.1 (c) 

Connection of primary-side terminals 
Supply voltage 

Connection of power Strapping trans-
supply cables U, V, w forme r terminals 

200V U-7, V- 15, W-23 8-15 , 16-23, 24-7 

220V U-6 , V-14, W-22 8-14, 16- 22, 24- 6 

230V U- 5, V-13, W-21 8-13, 16-21, 24-5 

240V U-4 , V-12, W-20 8- 12, 16-20, 24-4 

Delta connection 

380V U- 6 , V- 14, W-22 

420V U- 4 , V-12, W-20 

460V U- 3, V-11, W- 19 8- 16, 16-24 or (8-16-24) 

480V U-2, V-10 , W-18 

550V U- 1, V- 9 , W- 17 

St ar connection 

Remarks 
If more than one power supply transformer is used, both must be connected 
to the tap in the same way . Also the connection of transformer overheat 
mus t be done in the same manner. 

" 

- 19 -
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2.3.2 Connections in the power supply transformer 

Domestic models 

Connections for power supply 
transformers AA, MB, and MC 
(Connection for 31-36 of AA is 
as shown right.) 

Export models 

Connections for power supply 
transformers MBE, and MCE. 

l 275\" 275V 

2 
_ 230\" S 230\" 

3 
_ 190\" ~- 190\. 

4- · o,· 8- ov 
g _ 275 V 13 275 V 

10 230\" 14- 230\' 
11 ~ l 90 V I 5_ I _90 V 

O\" 16 O\" 
12 -275V 

21
_275V 

17 
- 230\' 22- 230\' 

l 8 I 90 \ " 
23 

_ l 90 V 
I 9<>-'--'---
20 <>-_ -0_\_" -24 - O\" 

I 

I 

I 
I 
I 
I 
I 
I I I 
I 

I I I 
I 
I I 

(; O>------ti 

~ ~ 

185V 

185V 

185V 

18V 
ov 

18V 
18V 
ov 

18V 
18V 
ov 

18V 

' 

: 
: 

~! 
32 
35 
33 
36 
◄ l 
42 
43 
44 

45 
46 
47 
48 

TOH 1 49 

( TOH2 :~; 

: 

Connections for power supply 
transformers AA 31 to 36. 

185V 
31 
32 

120V ~! 
35 
36 

- 20 -

Terminal array of power supply 
transformers AA, MB, and MC 

2 
3 
4 
5 
6 

31 
32 
33 
34 
35 
36 
41 
42 
43 
44 
45 
46 
47 

48 
49 

51 
52 

Terminal array of power supply 
transformers MBE, and MCE. 

31 
32 
33 

49 

51 
52 



Connections for power supply 
transformer AAE. 

550V 

2 o-_;_4 _80;_:V_--'I 

3 
o-....:_4 :::..:6 0'---'V---'I 

4 415/240V 

5 230V 

6 
380/220V 

7 
200\' 

8 
ov 

9 550\1 

I O n-....:_4=..;80'-'\I _ __. 

460V 
11 

12 

I 3 

415 240\1 

230V 

120V 

120V 

34 

36 

14 380/220\1 

15 0---•-----"2=':...' 
ov 

l ____ o,,..,,'-' ~ ~ ~ 
_ 18V . 

18V 

16 

I 7 480V 
18 

550V 

•IGOV 
19 u----~ 
20 ,115/240\1 

21 
230V 

22 380 220V 

23 
200\ I 

I 
24 ,._~o-'-v __ _. I 

I 
Go 

~ 1-

49 

'l'OH1 
~51 
~ 52 

Connection for power supply 
transformer ABE and ACE. 

1 0--"S"'S"-OV.:___ 

2 0---'4-"'8-=-0'.:...' -~ 

3 o-....a' l-=-6"-0V,....___. 

4 
•I t5/240V 

S o---2-=-3;;..0V~ 

6 380/220V 

7 n---=2-'-00.c..\:.al 

8 o--"o'-'-v __ .... 
g u-=5=50e_:\I __ 

l O o-..:..'l=.:80:_:V_--'I 

11 
J 2 0--'4-'-l 5"-'-"2"'-"-''-8 

1 3 o---=2"-30::...;V~ 

14 380/220V 

I 5 o---=2~00e.:V~ 

i 6 o--=o-=-v __ _. 
17 550V -
18 

19 

20 

21 

22 
23 

24 

-
-
-
-
-
-
-

480V 

460V 

415/240\1 

230V 

380/220\1 

200V 

ov 

G O>-------'J 
-b ,-}-,-

18 V 
31 

34 

32 

35 

33 

36 

18V 

I I~~; 4 1 

42 

18V 
43 

I ]~~ ~ 
44 

45 

116 

l~~ ~ 47 

I 48 
18V 

4 9 

1'01-1 1 

~ 
51 

52 

-- 21 -

Terminal array of power supply 
transformer AAE. 

7 3 
8 

23 19 
24 20 

31 
32 
33 
3•1 
35 
36 
41 
42 
43 
4 
45 
1)6 

47 
48 
49 

51 
52 

Terminal array of power supply 
transformer ABE and ACE. 

31 

32 
3~ 
3, 
35 
36 

13 -11 
42 

11 43 
12 44 

2 1 17 •15 
22 •16 
23 19 47 

118 

G -4;:-
49 

51 
52 



(1) For power supply transformers 
AA and AAE 

(2) For power supply transformers MB, 
MC , MBE, MCE , ABE and MCE 

Trans
formers 
AA and 
AAE 

Note: 

185V 
3 I 

32 
1 8 SV l To Tl(A), (1), (2) of 

1 8 5 V velocity control unit 

3 3 
n---- for model 3-0, 0 and 5 

120V 
3 4 1 2 OV l To Tl(A), (1), (2) of 

3 5 velocity control unit 
1 2 OV for models 4-0 to 0 

3 6 
1 8V 

4 1 (}-- --
4 2 OV l To CN2(1 ), (2), (3) 

1 8V of 1st axis 

4 3 I 3V 
4 4 

OV l To CN2(1), (2), (3) 
4 5 ' >---1-8-v- of 2nd axis 

4 6 
I 8V 

4 7 
OV ' To CN2(1), (2), (3) 

4 8 1 }--
1
-8-y- of 3rd axis 

4 9 

5 1 

52 

TOHI 
TOHZ ) To C~2(4), (S) of 

1st axis 

Trans-

3 1 

32 

33 

185V 

1 8 SV l To Tl(A), (1), (2) of 
1 8 s y 1st axis 

J85V 
34 

3 5 18 5V I To Tl(A), (1), (2) of 
1 8 5 y 2nd axis 3rd axis 

36 

4 l I 8V 

•1 2 1 8V 1st axis 
r,__ o_v_ l To CN2( 1), (2), (3) of 

formers 4 3 
18V 

MB, MC, 44 
MBE, OV } To CN2(1), (2), (3) of 
and ,1 5 1 SV 2nd axis 
MCE 46 

18V 
47 

4 8 OV l To CN2(1 ), (2), (3) of 

,j 9 

5 I 

52 

1 8V 3rd axis 

TOHl 
TOH2 ) To CN2(4), (5) of 1st axis 

The Model 4-0, 2- 0 and 0 motor use a relatively low power supply 
transformer voltage. If the higher voltage used for the other 
models is applied to the velocity control unit for Model 4-0 to 0, 
it will cause a fault. 
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2.3.3 Motors and power transformers employed for each axis 

Table 2.3.3 

3rd 
Power 

Remarks 1st axis 2nd axis axis 
transformer 

Model 4-0, 3-0, 2-0 Model 4-0, 3-0, 2-0 Model 4-0, 3-0, 2-0 Transformer Model 4-0, 2- 0, 
AA(AAE) 1-0, and 0 employ 

Model 4-0, 3-0, 2-0 Model 4-0, 3-0, 2-0 Model 5 (1.5 kVA) transformer output 

~ 
terminals 34, 35, 

Model 4- 0, 3-0, 2-0, Model 1-0, 0 36, while Model 
1-0 3-0, and 0, 5 

~ 
employ transformer 

Model 4-0, 3-0, 2- 0 , Model 5 output terminals 
1-0, 0 31, 32, 33, 

Model 5 Model 5 Model 5 Transformer 
MB(MBE, ABE) 

Model 5 , 10 Model 10 ----------- (2. 5 kVA) 

Mode l 20, 

Model 5 

Model 5 

Model 30R 

Note : 

30 ------------ -----------Model 5 Model 10 Transformer See Note . 
MC(MCE,ACE) 

Model 20, 30 Model 30 (5 kVA) 

------------ -----------
Two or mor e transformers MC, MCE or ACE become necessary according 
to the load conditions in case of Model 10, 20 , 30 x 3 axis . For 
details, contact FANUC LTD. , referring to AC s ervo motor select ion 
data sheet. 

- 23 -
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2.4 Connection Diagram of Velocity Control Unit 

2.4.1 For Model 2-0, 1-0 (A068-6050-H002) 

CN2 

r 
To power 

Tl NFBI r- -, 

PWM Circuit 
A20B-1000-0560 

c:::J c:::J 
To position CN 

I c::::;:J To pow~~ 2 T 
control unit CVOiD) transformer 

r----
I + 
I I 

I 
AC 

I 

22 12 I J I 
I+ C l I AC I 

2 1- 680µ 
400V transformer o1++-- ---+-+-+---9--+-~ 

l 

r 
To machine 

l 

MCC AC 
I 

A2A! 

I 
I 
L __ _ 

..... , ................ , 
...... --r,.~____, I 

_J 

OS 

13 
'z 
--l 
!:;" 

RI 
5K 

CN3 

CN3 

RMI 
6 ,--, 5 

L_.J 
0.4f! ,.. n 

"' 0 
Cl ::c 

CN4 CNS (F) CN6(Ml 

c:::J CJ 
CNS t::::) T . . CN6 [=:J 

To motor .J o position ...J 
(Pulse coder) control unit (Pulse coder) 

::c 
n 
"' 

I 
I 
I 

[;; I 
"' E5 

,.. , 
li I 

E3 

21 

II 

MCC 

Fig. 2.4.1 Connection Diagram for Velocity Control Unit 
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2.4.2 For Model 0, 5 (A06B-6050-H 102) 

.S?~t:FiC.A TIC.~ 
1-2 50..sl 
.?-at ,n,.n 

RH! 
5·6 a.:2n 
1·2 2CKQ SW 

R>l2 
2·3 16U 270W 

Cl.C2 6aOuF •OOV 
CJ J.~.u.F . 

Tl -
A 

l 

2 

30-'-

CNl 
HR-2:!P 
14 
!5 
I& 
"7 
11 
19 
20 

Pi:1~':'2 ca "ALMI •1 P~O~I 
E~BL2 •2 e,eu 
OVL2 

09 •ALM2 
O! OVLl 

"ADY2 
10 "ALM• c• VAOYl 

CLMT II ' ALMI 
~5 CURR 

1: C6 
e l? COM 

07 VCMD 

PWM circuit 
A20B-l 000-0560 

CN2 CN3 
°' 1AN"-Y H,A ,u: 
Cl UA ., LC:i 
02 CT 02 LBG 
Q3 188 Cl LEi:. 

•• TOHl •• COS! 
:5 TCH2 C5 DIC 
C6 05 CCiVl 

87 CCV2 

•• cnu1 
09 couz ,. THl 
II TH2 
12 INTL1 
13 INTLI 
14 1e.:>. 
15 ~c 

[=:J 

C"l Q 
To position _j 
control unit 

c~z Q 
To power _) 
transformer 

CSJ CJ 

r ------ 1. 
NF~ 

~~ 

~ 
b...~ 

,ti 11 

~ 

HCC 

Ht: : t I RHZ -- I I 
:> er+-,.. I 

,--- -,_ 
1- ~ 

21 11: I CJ 
I I I 
I I leK !EQ 
I • !: ci l ~w z;cW • &M 
I 

H::: i L. I •.-- --• m -- I 
~ I l' , I I .__ I 

l __ □s __ ;. ,;if.,- : 
: I DIC : 
I I I 
I 1, 

--" L_J 
r ..., 
I I 

:~~: l<CC Tl\ 
I '--~ I 

•r~•l L------J n ~ R 
9 

CN4 CN5 CN6 
HIA ci:: M.R-22S H..R-2CP 
QI HCA 31 ev •• OH1A 

,. PCZ ,. PCZ 
00 OHIB 

e, IV 
e2 LBA 02 ev 

09 OH2A 15 • PCZ 15 •PCZ 
09 ,IHZB e2 CV 

83 LEA 03 IV 16 PCA ,. PCA 03 ev .. LEB o• • ~v 10 ca 
!7 • PCA 17 • PCA 

ID 
D< 

05 LE3 05 • ~v II C4 
11 PC9 u PCB II C! 

•• HCC e6 • ~v 12 CZ 
19 • PC9 :9 •P~9 12 cs 

87 LEC ., cw !3 Cl =• SG 2B SG 
13 o, 

• • LEC 
09 LBD 
18 LEO 
11 HCE 
12 LEC 
13 L!:: ,. •F .. L:F 

r:::::=J r:::::=J r:::::=J 
r:::::=] CS5 Q CN6 Q 

1 To motor _) To position _j 
(Pulse coder) control unit (Pulse coder) 

~rI~-, ~rI~--, irT~l.-, 

~ w ~ I 
I I 
I I 
I I 

'l 
I I n 

l! l l!l I < Bl I P.Hl 

"·ED 
I I I 'j ~. ! ,r --, 2 
I ul I 

Cl C3 I wl I I I > I I I 06 I J ~- I I I _,. 
:::1 I I I I I I _ __ .J 

I 7 
J't:, I I I I 

~ ~ ~ 
i L. Mot or 
I 
I 

~!<I 
I 82 64 
I 

BJ! 
6r - ;s I HCC 

I . 
.__J L-- - L---1 L---1 81 

i 
Fig. 2.4.2 Connection Diagram for Velocity Control Unit 
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2.4.3 For Model 10, 20M, 20, 30 (A068-605~H113, H104) 

1 .. of.J.Mt ■ I I H!D4 
1-2 I 12J,u11 60"'11 

~-6.2- :o :0nu1 I 2~~1 
RMl 3-4,i• ' I o.6n I a .;5n 11-12 

1-2 I 2CKQ 5W 
NH:Z 2-3 I 16Q 270W 

Cl I 680uF ,cav 
C2 Ci2~D.u.F 4(l0'/ 

C3 I !.:!uF 

-

CNl CN2 
HR-2:JP i:.:IP.HnY 
HI PRO'r'2 oe1 "ALM1 

311 PROY! 01 1 18A 
l~I ESBL2 Z21 ENell 02 1 CT 
!6 DVL2 

~91 •A LM2 
llll OVL! 031 188 

171 VROY2 
101 "ALM• 0,1 VRO~l o, TOH l 

181 CLMT ll •ALMS 
CSI CUR R C~I TOH? 

!!I 
12 C61 061 

201 E 
l~I COM 

37 vc~a 

PWM circuit 
A20B-1000-0560 

To positi;; I 
control unit 

MCC 

To power c~
2__S=J 

transformer 

CN3 
~ID"e-

DI I lC, 
021 lBC 
031 LEl'.i 
o, COHl 
OSI DIC 
261 C:JVI 
07 COV2 
081 CCUI 
C~I COU2 
UH THI 
111 TH2 
12 l!fTL2 
!31 IUT Ll 
:, I 100, 
151 MCC 

C'1 l c::::::J 

n T2 

\¢'9\>5
1 

ffi ~~-
J 

'-cz 

CN4 
M.l~~eS: 

31 I HCA 
02 I lBA 
031 LEA 
o• I Lee 
C5 L~3 
C61 HCC 
071 lBC 
081 LEC 
021 L50 
IOI l:~ 
111 HCE 
111 lBE 
131 LE: 
1'1 lSF 
151 LEF 

c::J 

C3 

CN5 
MR·20S 
Cll ov 081 OH1A 
C2 1 ov 
0'.! I OV C91 DH2A 

0,1 .. sv 131 ca 
D!I • ~v Ill C, 

C61 + ~v 121 C2 

"' cw :31 Cl 

c:::::J 
CN5 c:::::J 

To motor _j 
(Pulse coder) 

ITi 

Ci~6 
"R·2llP ~·· PCZ :.11 ?CZ ceo OH1B 

1~1 • PC! :~1 • PCZ 
:61 PCA :61 PCA 1:,91 OH2B 

171 • PC>, :11 • PC>. ::11 
tel PC9 :e1 rca l?I ~,, • F':3 !!:!II _. "CS 12! 

20 SC 2>1 SC lll 

c:::::J 
CN6 Q 

To position _J 
control unit (Pulse coder) 

"'I 

ill 
I 

I 

I 

I 
I 
I 

I L ___ J 

011 
021 

.C:! I 
941 
C'1 
~"61 
071 

Fig. 2.4.3 Connection Diagram for Velocity Control Unit 
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2.4.4 In case Model 30R (A06B·6050-H005) 

RM 

CNl CN2 
MA-21P un~ 

14 PflDY2 18 •ALM1 II PRDYl II 18A -2.,-• 211..0 41W Cl EH!ll2 
119 • ALJril2 12 EHBl..1 12 CT 

S-6 ◄Ball ◄IW 16 OVL2 11 •AlM41 
., OVLl ., 188 

7-1 21KII 21W 17 VRDY2 
11 •ALMS •• VRDYI .. TOH! 

Cl 681'11' 4NV 18 CLMT e CURA e TDH2 
C2 ~-rnF ,4•v 19 12 86 86 
C] ,.:1uF 6-■V 21 E 

1, COM 
17 VCMII 

PWM CIRCUIT BOARD 
A20B-l 000-0560 

c::::J c:=l 

TO POSITION CHl_Ti CH2_y 
TO POWER 

CONTROL UNIT TRA SFORMER 

1,. 

r-------,. 
Tl •~ MCCI I 
~ _I I 

AO-t---+--- -r1--'l:!"~•r.lr+-"7'"--:2::01 °ul-il'Cl : 
I I 
I,,~ I 

10-f-- -+---+--- -t--t,;:---..._f""~ I 
I~. ~: I 
~~ __ I lar-1 : 2<>-l---+- --,,._,__---t't-1-+-++-,~~.3- 1~ : 

____, I I I 

FAH 

r ....ltill.-1 

: • - ,.--J : : , • , I: 
L __ _ ::., _ _ J 

I L ____ __ r 

HCC 

rrfl 

CN3 .,.,,.. 
11 LCS 
rz LB; ., LEG .. COKI 
e DIC 
86 COVl 
17 COV2 
18 COUI 
119 COU2 
18 THI 
II TH2 
12 IHTL2 
1' IHTU 
14 I.NA 
15 HCC 

c:::J 
CH3 c:::::::::i 

CN4 CN5 ., .... HR-21S 
II HCA 11 IV 

18 OHIA 
12 w 82 IV 19 OH2A ., LEA ., IV 11 CB .. LBB .. ♦ !V 

II C◄ e LEB e ♦ !V 

86 HCC 86 ♦ !V 
12 C'2 

17 LBC 17 cw 1' Cl 

18 LEC 
119 LBD 
11 LED 
11 HCE 
12 L8E 
13 L£E 
14 LBF 
15 LEF 

c::::J c:::J 

CH◄ ~ CHS _y 
TO MOTER 
(PLUSE CODER) 

C] 

;[l 

14 
Cl 
16 
17 
18 
19 
21 

CN6 
14R-21P 

PCZ 14 PCZ 
18 OHl0 

•PCZ 15 •PCZ 119 OH10 
PCA 16 PCA 

I 
•PCA 17 •PCA 

11 PCB 18 PCB 
•PC& 19 •PCB 

12 

SI: 21 .SG 
13 

c:::::J 

TO POSITION 
CH6_y 

CONTROL UNIT 

l 

82 

' Bl 

84 
t 
~ HCC 

83 

Fig. 2.4.3 Connection Diagram for Velocity Control Unit 
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2.4.5 For Model O - 30 (A068-6050-H003, H004) 

CNI (Ml CN2 

H003 H004 
I - 2 o.oson o.02sn 

;n 
3-4 o.oson o.02sn ~ s-6 0.12n 0.06n 

C3 2.2µF 3.3µF 

PWM@~ 

A 2 0 8'- I O O 0- 0 5 6 0 

c:::J c:::J 

o post 10n To power .J T ·t· CNI~ CN2 CJ 

control unit <V D) transformer 

r----
I + 

Tl I I 
I I 

AC I 
3 I 

I • 
AC I 

r 
To power 
transformer 0

1
-'-1-------4-4---1----0---+-• ,-

L AC 

I 

r 
I 
L __ -

OS 

To machine 

l 
_J 

CN3 

CN3 

+ C2 
1200µ 
400V 

RMI 
6 .--, S 

n 
0 

--l X 
~ 

CN4 CNS (Fl CN6(Ml 

c:::::::J 

To motor o pos1 10n .' •_; CNS YT ·t· CN6 c=:J 
Pulse coder control unit (Pulse coder) 

I 
C3 I ·.~ 

I . 
I 

:;; I 
"' El 

82 84 

DI 83 

MCC 

Fig. 2.4.5 Connection Diagram for Velocity Control Unit 



3. SETTING AND ADJUSTMENT FOR VELOCITY CONTROL UNIT 

3.1 Setting and Adjustment for Velocity Control PCB 

3.1.1 Parts location 

(1) For Model 2-0 to 30R 
(a) PCB A20B-1000- 0560 (After edition number E) 

.... 
0 

"' "' 0 
0 
0 
0 

iCrFuse 
.'!. j :: t) Fuse resistor 

" m 
m ,,. 
~:~ 
;~ 

CJ 

:□□□ ~---....::..· 
c;;i i;iCNI 

Do" . . 
"" CN5 CN6 

1 , ·J: 

• /
1 Fig. 3.1.1 {a) 

, 

CNI 

" 

. . ,... 

,, 

Note: Parts location on PCB may be changed without notice . 
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(b) PCB A20B-1000-0560 (Edition number E) 

---0 
--0 

"' 

□ 

'j' ,., / Fuse 

~□ ' 
diD-c=::::J-
~ > Fuse resistor 
<( -c=}-

CH, 0 
is O S2 

1~ O 
CU -ISV 
16 0 

CH +lSV 
15 0 

1~0 DOD 
CH F.R 
13 0 s s s 

TWN JI 12 J3 
~~ 0 
CII IT 

110 
CH IS 
100 

CH IR 
90 

T 

CIJ 0 
CII S , o 

N c~o 
c1i 0 
c1;0 

ov 
c;•o 

ov 
co; 0 

D 
s 
20 

ODO 
s s s 
I~ 1516 

I I I 
ODDO 
s 1 -S70 DD 

S8S~ S 10 

,\ODD $ J •I 

CN,1 

CNJ 

0 
□ PRDY 
□ 
D 
D 
D 
D 
D 

0 S32 

HV 

HC 

ovc 
LV 
TG 
DC 

ci:o 

$30 CJ 
Jo~CN, ~~11 . I 

Fig. 3.1.1 (b) 

Note: Parts location on PCB may be changed without notice . 
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(c) PCB A20B- 1000-0560 (Edition number C or D) 

D 
..... 
0 
-0 

"' 1 ,.. / Fuse 

~□ 

RVI 

□ 

cb □ -c=:J-
~ -c=:J-) Fuse resistor 

a, D 
,a Q S2 

~•J 0 
-uv 

~·~ 0 
•JSV 

~•J o 
~o ODO 
CH ER 
l l O S S S 

TWN 111213 

~•J 0 
CII IT 

II 0 
("If IS 

100 
CII IR 
9Q 

T c~o 
CH S ,0 
CII N 
60 

c~o 
~o 

ov c~o 
ov 

Cl{Q 

c:•o 

D 
s 
20 

DO D 
s s s 
11 1516 

I I I 
ODDO 
s, -s,O DD 

s~s~ s 10 

1\000 S I~ 

0 
PRDY 

CN1 

CN-1 

D 
-□ lfV 

D IIC 

0 ovc 
0 LV 

□ TG 
D DC 

~~CN~ :) I 

Fig. 3.1.1 (cl 

Note: Parts location on PCB may be changed without notice. 
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(d) PCB A20B- 1000-0560 (Edition number A or B) 

D 
-.. 
0 
-0 

"' 'j' ,. , / Fuse 

~□ 

□ 

Ji C] 

~ -c==J-) Fuse resistor 
,o:~ 

Cll D 
18 O S2 

~~o 
C11-8V 
l 6 
cn+ISV 

1sO 
CII +S\• ODD 1-10 
Cl! ER 

IJ 0 s s s 
CllTWS' 

120 
CH J T 

! I 1?. I 3 

II 0 
Cit 1 S 

10 0 
CII 1 fl 

?0 
Ctl T 

aO 
Cll s 
10 

CII N 

·sO 
Ct! 

sO 
c~o 
CH OV 

,0 
CII OV 

20 
"':o 

DOD 
s s s 
I~ I 5 I 6 

RVI RV2 RV3 

I I I 
DOD D 
s 4 -S70 DD 

S8S9S 10 

CNI J 

DC LV TG HCHV 

booJrf 
0 

PRDY 

DOD 

Fig. 3.1.1 (d) 

CN-1 

CN3 

Note : Parts location on PCB may be changed without notice . 
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(2) Model 4-0, 3-0 
(a) PCB AZ0B-1000-0590 (After edition number B) 

FANUC MADE IN JAPAN 

@ IQ) ~ CN3 
CH17Q 

- 15 
CH16Q 0 +15 

CH15Q 
RV4 

(+5V ADJ) 
+5 

CH14Q 
ER 

CH13Q Fl 

TRW 

CH12Q 00000 □ 
lT LV TG HC HVPRDY 

CHllQ s s 
1S 15 16 S10 

CHIOQ (H)I]]~ c::::J 
IR (L) 0 

(L) (R) 

CH9 0 
T 

CHS 0 > 
(R) N 

s 0 

CH7 0 c:::::::J S 8 ~ 
~ 

0 
R 0 

CH6 Q 
0 
b 
V, 
\0 

CH5 0 0 -.. 

I CH4 Q 
ov , • 

CH3 0 
0V 

CH2 0 
7 7 

CI-11 0 R 
V 
l (H) 

~□ C D N 
I RV3 5 !~d CD_ 

MOTOR NC 

c::::J l~ (L)S I (R) 

Fig. 3.1 .1 (e) 

Note: Parts location on PCB may be changed without notice . 
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(b) A20B-1000-0590 (Edition number A) 

FANUC MADE IN JAPAN 

CH17Q 
-15 

CH16Q 
+15 

CH15Q 
+5 

CH14Q 
ER 

CH13Q 
TRW 

CH12Q 
1T 

CH11Q 
1S 

CHlOQ 
1R 

CH9 0 
T 

CHS 0 
s 

CH7 0 
R 

CH6 0 
CH5 0 
CH4 Q 

ov 
CH3 0 

ov 
CH2 0 

CH l 0 

@cN3 IQ) 

s s 
1516 

(H) D]~ 
(L) 0 

R 
V 
1 
R 

}□ 

Fl 

00000 □ 
LV TG HC HVPRDY 

S10 
c::J 
(L) (R) 

(R) 
c::]58 

C 
N 
5 

<IL 
MOTOR 

c::J 
(L) Sl (R) 

Fig. 3.1.1 ( f) 

7 7 

C 
N 
6 

0 
RV4 

(+5V ADJ) 

► Iv 
0 

~ 
0 
0 
0 
6 
l/\ 

'° 0 --

I 
NC 

1~ 

Note: Parts location on PCB may be changed without notice . 
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(c ) For Model 4- 0 , 3-0 (A20B- 1000- 0600) 

D 
---0 
0 
\0 
0 
6 
0 
0 

. RLYI CNJ L--- ----------- -----J +5 A DJ 

~ RV4 

r□ FETA 
D 
FETC 

MCC 

FS2 

~==R=P=4====:I ;::I ===R=P=6==~1 

I 
.____Rr_s ~I l~_Rr_1 ~I 

~=====FSI ======:1..___I __ IT] 

Fig. 3.1.1 (g) . 
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(3) Model 5-0 
(a) PCB A20B-1001-0420 

CH 110 

T424 / 03 

- L5V 
CH 
160 

+15V 
CHQ 
15+5V 

CHO 
14 ER 
CHQ 
13TRW 

B 
A 

5 10 CN3 15 20 25 

H RC RV OVC 

CHQ 
12 1 T 

~0]000000 
L LVTG PRDY 

CHQ 
11 1S 

CHQ 
10 IR 

~o 
T 

CIJO 
s 

CHQ 
7 R 

9iO 
°io 
CH R 40 
( OV) 
C1K) 
( OV) cro 

( TSA) 

°tO 
( VCMD) 

S2S4 

1 

I I I I Q~~-~-0 

,__ _ _ __, RVl RV2 RV3 CN2 I 

Fig. 3.1.1 (h) _ 

.,, 
)> 
:z 
c:: 

~ 
)> 
C 
m 

:z 
f.. 
)> .,, 
)> 
:z 

o~[]{J 
12.0AIFl N 

0 .m 

CN5 @J-__ C_N_6 

I 

I .... 
0 
0 .... 

I 
0 
.,:. 
N 
0 

' 

I 

Note: Parts location on PCB may be changed without notice. 
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(b) PCB AZOB-1001-0410 

5 15 20 25 IT412/03 I 
CN3 ! ,__ _________________ __. 

"Xj 
tx:l 
>-3 
> 
',:j 
1.-.::l 
>-3 
0:, 

',:j 
tz:j 
>-3 
("') 

"Xj 
tzj 
>-3 
e, 

',:j MCC 1.-.::l 
>-3 
tzj 

"Xj 
tzj 
>-3 
',:j 

G) G) ® © 0 

11 FSI 

Fig. 3.1.1 (i) 

s: 
> 
C 

RV4 m 

Dz 
(+5V ADJ) ~ 

,:, 
> z 

,, 
> :z 
C: 
(') 

> 
N 
0 
a, 
I .... 

0 
0 .... 
I 

0 
~ .... 
0 
........ 

I 
© 

TI 

Note: Parts location on PCB may be changed without notice. 
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3.1.2 Setting terminal 

( 1) Model 2-0 - 30R 
(a) PCB A20B-1000-0560 (After edition number F) 

Setting 
terminal 

Sl 

S2 

S6 

S7 

S10 

S11 

Sl2 

S13 

Sl7 

S18 

Sl9 

S20 

S32 

Setting 
t eTTllin.il 

S16 

. . 

Table 3.1.2 (a) 

Standard set t ing 
Remarks 

2-0,1-0 o,s ~ o 20M 20,30 30R / 

L L L L L L TOH. setting (Note 1) 

L L L L L L 
--

DC alarm setting (Note 2) 

H H .;Fi H H H 
Compensation c i rcuit setting 

H H H H H H 

H H H H H H TG alarm enable (Note 3) 

H H L L L H 

H H L L L H Current loop gain setting 

H H L L L H 

H H H H H L 
i 

I 
. : \,,H L L L H H I Current l imit setting 

ij H H H H H 

H H H H H H Absolute code output enable (Note 4) 

L L L L L L Setting for absolute pulse· coder (Note 

2-o,1-o,o,s,10,20M,20,3o,3oR 

Pulse coder Remarks 

2000P 2500P 3000P 

L L H 
Pulse coder F /V gain setti ng 

H L L 

L I I{ 
.. 

H I ,_. 
!!: Pulse coder pole number, and 

H L L pulse number setting 

H L H 
----
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Setting Standard setting 
Remarks terminal 

2-0, 1- 0 0 5 10 20M 20, 30 30R 
-

S21 

S22 
Compensation c i rcuit setti ng 

S23 0 0 0 VCMD gain setting (Note 6) 

S24 0 0 0 0 0 0 0 F/V c i rcuit filter setting 

S25 0 0 0 0 0 0 0 

S26 Compensation circuit setting 

S27 -

S28 

S29 

S30 External analog cur rent limitter setting 

S31 Connect CN1(19) pin and ov 
S33 0 

OVC a l arm level setting 
S34 0 

S35 0 0 0 0 
Current feedback gain setting (Note 7) 

S36 0 0 0 0 

-
S37 Speed feedback gain setting · (Note 8) 

S38 0 0 0 0 Compensation circuit setting 
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(b) PCB A20B-1000-0560 (Edition number E) 

Table 3.1.2 (b) 

Setting Standard setting 
Remarks terminal 

2-0,1-0 0, 5 20,30 10, 20M 30R 

Sl L L L L L TOH setting (Note 1) 

S2 L L L L L DC alarm setting (Note 2) 

S4 L L L L L 

ss L L L L L 
Compensation circuit setting 

S6 H H H H H 

S7 H H H H H 

SlO H H H H H TG alarm enable (Note 3) 

S11 H H L L H 

S12 H H L L H Current loop gain setting 

S13 H H L L H 

S17 H H H H L 

S18 H H H H H Current l i mit setting 

S19 H H H H H 

S20 H H H H H Absolute code output enable (Note 4) 

S32 L L L L L Setting for absolute pulse coder (Note 

Setting 
2-o,1-o,o, s,10 , 20M,20,3o, 3oR 

terminal Pulse coder Remarks 

2000P 2500P 3000P 

S8 L L H 
F/V Pulse coder gain setting 

S9 H L L 

S14 L H H 
Pulse coder pole number, and 

S15 H L L pul se number setting 

Sl6 H L H 
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Setting Standard setting 
Remarks termina l 

2-0,1,0 o,s 10,20M 20,30 30R 

S21 

S22 
Compensation circuit setting 

S23 0 0 VCMD gain setting (Note 6) 

S24 0 0 0 0 0 F/V circuit fi l ter sett ing 

S25 0 0 0 0 0 

S26 
Compensation circuit setting 

S27 

S28 

S30 External analog current l imitter setting 

(c) PCB A20B-1000-0560 (Edition number C or D) 

Table 3.1.2 (cl 

Setting Standard setting 
Remarks terminal o,s 10 20 , 30 30R 2-0,1-0 

Sl L L L L L TOH set ting (Note 1) 

S2 L L L L L DC alarm setting (Note 2) 

S4 L L L L L 

SS L L L L L 
Compensation circuit setting 

S6 H H H H H 

S7 H H H H H 

SlO H H H H H TG al arm enable (Note 3) 

SU H H L L H 

Sl2 H H L L H Current loop gain setting 

Sl3 H H L L H 

S17 H H L L L 

Sl8 H H H H H Current limit setting 

S19 H H H H H 

S20 H H H H H Absolute code output enable (Note 4) 
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Setting 
2- o,1-o, o,s ,10,20,30,30R 

termi nal Pul se coder Remarks 

2000P 2500P 3000P 

S8 L L H 
Pulse coder F/V gain setting 

S9 H L L 

Sl4 L H H 
Pulse coder pole number , . and 

SlS H L L pulse number setting 

Sl6 H L H 

Set ting Standard setting 
Remarks 

terminal 
2-0,1,0 0 , 5 10 20,30 30R 

S21 
Compensation circuit setting 

S22 

S23 0 0 VCMD gai n setting (Note 6) 

S24 0 0 0 0 0 F /V c i rcuit filter setti ng 

S25 0 0 0 0 0 

S26 
Compensation circuit sett i ng 

S27 

S28 
, . 

d) PCB A20B-1000-0560 (Edition number A and B) 

Table 3.1 .2 (d) 

Setting Standard setting 
Remarks 

termi nal 
2-0, 1-0 o,s 10 20,30 30R 

Sl L L L L L TOH setti ng (Note 1) 

S2 L L L L L DC alarm sett ing (Not e 2) 

S4 

S5 
All H or All L Compensation circuit setting 

S6 

S7 

S10 H H H H H TG alarm enable (Note 3) 

S11 H H H L H 

S12 H H H L H Current loop gain set ting 

S13 H H H L H 

S17 H H H H L 

Sl8 H H H H H Current l imit setting 

Sl 9 H H H H H 
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Setting 
terminal 

S8 

S9 

S14 

S15 

S16 

Note 1. 

Note 2. 

Note 3. 

Note 4. 

Note 5. 
Note 6. 

Note 7. 

Note 8. 

Note 9. 

2-o,1-o,o,s,10,20,Jo,JoR 

Pulse coder Remarks 

2000P 2500P 3000P 

L L H 
Pulse coder F/V gain setting 

H L L 

L H H 
Pulse coder pole number, and 

H L L pulse number setting 

I·! L H 

If either power transformer or regenerative discharge unit is 
connected across terminals CN2 (4) and (5), set Sl to open (L side). 
If neither power transformer nor regenerative discharge unit is 
connected across terminals CN2 (4) and (5), set Sl to short (H 
side) . 
Set S2 to open (L side), if the regenerative discharge unit is not 
mounted, and se t it to short (H side), if the regenerative discharge 
unit is mounted . 
Set SlO to L side, if it is needed to check with motor power cable 
disconnected . 
If S20 is set at L side, absolute codes from the pulse coder is 
output to NC while VRDY is on. If VRDY is turned OFF, the alarm 
code is output. If S20 is set at H side, the alarm code is always 
output. 
When the absolute value pulse coder is used, set S32 at H side. 

:If S23 is short- circuited, 7V/2000 rpm will be set. If it is open, 
7V/1000 rpm will be set . If models 10, 20, and 30R are used over 
1500 rpm, change the above settings and NC parameters (loop gain 
multipliers). 
Models 0, 5, 10, and 20M only may be short-circuited. If S35 and 
S36 are short- circuited, conversion of current feedback signals 
( CH 10 , 11 , 12 ) is O . 18 3 V / A . 
If S37 is short- circuited, the rate feedback voltage is changed from 
3V/1000 rpm to l.5V/1000 rpm. Normally, set it in the open state. 
The way of setting is shown as fol lowing figures . 

Setting plug - -8)H 
. )L 

(a) Setting of H side 
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(b) Setting of L side 
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(2) For Model 4-0, 3-0 (PCB A20B-1000-0590) 

Table 3.l.2(e) 

· Pulse : coder 
Setting terminal 

2000P I 2500P Remarks 

Note 1 . 

Note 2. 

Note 3. 
Note 4 . 

;;:.s~ 

Sl R TOH setting (Note 1) 

SB R OPEN Pulse coder F/V Gain 

SlO L TG alarm enable (Note 2) 

Sl5 L L Pulse coder 

Sl6 L H 
Pole number, pulse number setting 

S20 L L 

If power transformer is connected across terminals CN2 (4) and (5), 
set Sl to open (R side). 
If power transformer is not connected across terminals CN2 (4) and 
(~), set SI to short (L side). 
Set SIO to R side, if it is needed to check with motor po~er cable 
disconnected. 
If the absolute pulse coder is used set S32 at H side. 
The way of setting is shown as following figures. 

--B)H Setting plug ) 
L 

a)H 
) L-

(a) Setting of H side (b) Setting of L side 

ID·I l·DI 
'---" '--' '-.../\_/ 

L R L R 

(c) Setting of L side (d) Setting of R side 

"'· 

(3) For Model 5- 0 

Terminal setting Standard setting Remarks 

Note 1. 

Note 2. 

Note 3 . 

Note 4. 
Note 5. 

Sl L TOH setting (Note 1) 

S2 L Pulse coder setting (Note 2) 

S3 L Absolute pulse coder setting (Note 3) 

S4 L TG, OVC alarm desable setting (Note 4) 

If the power transformer connected to CN2-(4) and (5), set SI at L. 
If there is no connection, set si at H. 
If the pulse coder is lOOOP/rev, set S2 at L, and if 2000P/rev, set 
it at H. 
If the absolute pulse coder is used, set S3 at H, and if not used 
set it at L. 
If TG and OVC alarms are made invalid, set S4 at H. 
If a IOOOP /rev pulse coder is used, : care should be taken in DMR 
setting . (DMR setting should be doubie that in a normal 2000P/rev 
pulse coder.) 
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3.1.3 Variable resistor 

Table 3.1.3 

Volume Standard setting Remarks 

RVl 40% Gain setting 

RV2 - Offset voltage adjus tment 

RV3 - Tachogenerator vol t age adjustment 

RV4 - +SV power supply fine adjustmen t 

Note 1. 
Note 2. 

RV2- RV4 have been adjust ed before the shipment from works. 
RV4 is not employed after edition number F of PCB A20B-1000-0560 . 
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3.1.4 Check terminals 

Check 
Symbol Description 

terminal 

CH 1 0 . 687 x ve l ocity command vo l tage (Note 1) 

2 0 . 8 x vel ocity feedback voltage (Note 2) 

3 ov ov 

4 ov ov 

5 
Compensation circuit 

6 

7 R R-phase current command 

8 s S-phase current comma nd 

9 T T-phase current command 

4V/A for motor 5-0 
10 IR R-phase current feedback 2 . 4V/A f or motor 4-0, 3-0 

0.85V/A for motor 2-0, 1-0 
11 IS S-phase current f eedback 0.25V/A for motor 0,5,10,20M 

(Note 3) 
12 IT T-phase current feedback 0 .1 25V/A for motor 20, 30 

0. l V/A for motor 30R 

13 TRW Traiangl e wave (Note 4) 

14 ER Error voltage (Torque command) 

15 +5v +5v 

16 +15V +15V 

17 -15V - 15V 

18 l0RF l 0V ref erence voltage 

Note 1. a= 0.344 when VCMD is 7V/1000 rpm 
a= 0.687 when VCMD is 7V/ 2000 rpm 

Note 2. Motor Model 4-0 - 30R: 2.4V/1000 rpm 
Motor Model 5-0 _' 1.2V/1000 rpm 

Note 3. 0 . 183V/A after ~dition number F of PCB A20B-1000-0560 . 
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Note 4. 

Note 5 . 

Triangle wave 

12 ± 1. SV 

L 36 0±30µsec ~ 
Motor load currents (peak 
conversion as CHl0- 12. 
multiplying l/f2. 

values) can be monitored using the same 
Effective value can be obtained by 
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3.2 Block 
1
Diagram of Velocity Control Unit 

AC 

3¢ 

Velocity 
command 
VCMD from 
position 
control 

, unit 

To position 
control unit 

:, 

CHI 

CH2 

F/V 

Drive 
circuit 

+ 
/Ill 

CH5CH6 

Control 
circuit 

CH7 Current command 
R 
+ 

IR 
CHS CHIO 

Receover 
circuit 

0 
CH9 

T 

* 1: Multiplication circuit 
*2: Amplifier circuit 

Fig, 3.2 

AC servo moter 
Current detector 

(Pulse coder) 

Driver 
PWM 

Triangle wave-Q I gel}era ~or I Cn 1 3 
cucu1t 

"· 



4. TROUBLESHOOTING 

4.1 Protection and Fault Detecting Functions 

The AC servo unit provi des t he following func t ions t o protect t he motor 
f rom being overloaded and also detect ing abnormal conditions inside the ser vo 
loop. 

Table 4 .1 

No. Kinds of functions Indications Description 

1 Overl oad Contacts' signal If the temperature of the radiation fin of the 
comes out at unit exceeds the set value to operate the 
connector CNl thermostat or if the thermostat of power 

transformer operates , or if the thermostat of 
motor operates , this overload alarm is 
generated . 

2 Velocity feedback Light-emitting If the feedback cable is disconnected, TG lamp 
disconnection di:ode (LED) TG lights . If a motor does not make a speedy start 
detection lights because of extre~ely large motor torque , the 

motor is stopped by dynamic braking with this 
alarm l amp lit. . 

, 

3 No- use breaker On button of NFB If an abnormal current exceeding the operating 
is protruded current of no-fuse breaker flows, this NFB 

operates , causing the motor to be stopped by 
dynamic braking . . 

4 High voltage alarm LED HV lights If the DC voltage of the main power supply is 
abnormal ly high, the motor is stopped by dynamic 
braking with HV lamp lit . 

5 Low voltage alarm LED LV lights If control voltage is abnormally low, or if the 
fuse for +SV on the PCB has blown out, the motor 
is stopped by dynamic braking with LV lamp lit . 

.. 

6 Circuit faul •• LED HC lights If abnormal current flows to the main circuit, 
De tection t he motor is stopped by dynamic braking with HC 

lamp lit, 

LED DC lights If the regenerative discharge circuit becomes 
defective, the motor i s s t opped by dynamic 
braking with DC lamp lit . If the acceleration/ 
deceleration rate is too high , DC lights. 

7 Overcur rent alarm LEC OVC lights If current exceeding specified value is 
continuously applied longer than a certain time, 

: the motor is !Jtopped by dynamic braking with OVC 
lamp lit . ' 
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4.2 Troubleshoot ing 

Troubleshooting and faui t recovery are dis cussed in t his section. The 
manual should be used to de termine the causes of problems. 

(1) Overload alarm 

Item Causes of troubles Check procedures Countermeasures 

1 PCB setting failur e Check if setting pin Sl of Set Sl properly. 
PCB is set as specified. 

2 Thermostat of the servo Remove the wires connected Change ~he cutti ng conditions . 
transformer i s to transf ormer terminals 51 
operating and 52 and measure the 

resistance across them . 
(See section 2. 3 . 2.) 
The normal val ue is 10 ohms Repl ace the transformer . 
or less , if the circuit is 
open (more than l OOkQ), the 

.. t hermostat is operat ing . 
·~··, If t he thermostat is 

operating and the sur face 
temperature of the 
transformer is 80 to 90°C , 
check the motor current 
during cutting. If the 
surface tempera ture is 60° 
or less, the transformer is 
defective . 

3 Radiation fins of the Check the mot or current. Change t he cutting 
unit are overheated . conditions . 

4 · Thermostat of the servo Check the motor current. Change t he cutting 
motor is operating . conditions. 

• 
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(2) TG alar m 

Item Causes of troubles Check procedures Countermeasures 

1 Motor power line is not If TG alarm occurs without Reconnect power cable . 
connected to terminals givi ng any move command 

( 5) ' (6), (7) of after turning on the power 
terminal board Tl of suppl y , it may possibly be 
velocity contr ol unit, caused by the disconnection 
or the motor power line failure . 
is disconnected 
halfway, 

2 PCB setting failure Check the set condition Change the setting properly . 
according to 3. 1. 

----
3 Pulse coder feedback Check the feedback cable . Reconnect.the feedback cable . 

signal is disconnected 

4 Motor current exceeds Check the motor current. Change the cutting 
Note the ratings conditions, 

No t e) OVC alarm is detected after PCB AZOB- 1000- 0560 edition number i s d . 

(3) Circuit br eaker operates 

Item Causes of t roubles Check p1ocedures Countermeasures 

1 Circuit breaker is The oper ating condition of Reset the circuit breaker 
operating the circuit breaker is as after turning off the power 

illustrated below. supply . (If the circuit 

~ ~ This button is breaker cannot be reset soon, 
/protruded forward wait for about 10 minutes 

d during operation. be fore resetting it). 
Depress th i s button 
after turning off 

I the power supply m f® for resetting the 
circuit breaker . 

2 Diode moaule DS or The circuit breaker operates Replace diode module DS or 
other parts are just when t urning on t he velocity control unit. 
defective in velocity power supply after -
control unit countermeasure i n Item 1. 

-
3 Mechanical load is Observe PCB CHl0, CHU or Eliminate abnormal load of 

abnormal CH12-CH3 on an oscil loscope the machine side. 
to check if the load current 

I of the mot or exceeds the I 

I 
rated current during rapid 
traverse mode . -
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(4) HV alarm 
____-.--<( 

I tem Causes of troubles Check procedures Countermeasures 

1 Input AC power voltage Check if the servo Repair tap connection 

is' higher than transformer taps are 
spec-Hied properly connected . 

2 Servo motor is Check if the insulation Replace motor 

defective resistance i s normal between 
- , the motor armature (power 

line) and the body. 

3 Load inertia is Increase the acceleration/ 

excessive deceleration time constant 

4 PCB is defect ive HV alarm occurs without any Replace PCB 
defect i n· I tems 1, 2, 3. 

(5) LV alarm 

I tem Causes of troubles Check procedures Countermeasures 

1 Input AC power voltage Check if the i nput AC power Correct the tap connect ion 

is lower t han specifi ed voltage and tap connection 
of servo transformer are 
correct. 

2 Connection failure Check if +24V, ±sv, and +SV Correct connections 

between servo of PCB are normal. Check if 

transformer and PCB CN2 servo trans fo;rmet·•·i:ermina ls 
41 - 49 (AC 18V) and PCB CN2 

(1, 2, 3) are connected 
properly. 

3 Fuse for +SV is blown check if the fuse for +SV is Replace the fuse 

blown. -

4 PCB is defective The LV a l arm occurs without Replace PCB 

any defect in i tem 1, 2, and 
3. 
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(6) HC alarm 

Item Causes of troubles 

1 Wrong connection of 
motor power line 

2 

3 

4 

Transistor module is 
defective 

Internal short-circuit 
failure of motor 
windings 

PCB is defective 

Check procedures 

HC alarm does not occur when 
turning on the power supply 
after disconnecting the 
motor power line, 
(Since the gravity axis may 
drop in this case , support 
it or disconnect the drive 
cable of gravity axis brake) 

Check if HC alarm occurs 
when turning on the power 
supply after disconnecting 
the power line according to 
item 1. 
Turn off the power supply, 
remove PCB, and observe the 
right terminal of the 
transistor module by a 
c i r cuit tester . 
The transistor module is 
defective , if the resistance 
between terminals is several 
Q (within lOQ) . 

Check motor windings for 
normal insulation . 

If HC alarm occurs without 
any defect in items 1, 2, 3, 
PCB is defective . 
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Countermeasures 

Reconnect t he motor power 
line correctly. 
If_ the motor power line is 
checked with disconnecting 
it , set setting terminal S10 
to L side, otherwise TG alarm 
occurs . 

Replace transistor module . 
*Check resistance between 
Cl-El, C2 also between El, 
C2- E2. 

**Check resistance between 
Cl-El and also between 
C2-E2. 

Replace motor 

Replace PCB 



(7) DC a l arm 

Item Causes of troubles Check procedures Countermeasures 

1 Discharge transistor Ql DC alarm occurs soon after Replace transistor Ql. 
is defective or PCB is turning on the power supply. Replace PCB. 
defecti ve 

2 PCB sett ing is improper Setting terminal S2 is set Set S2 properl y 
to L side although t he 
separate regenerative 
discharge unit is used. 

3 Frequent acceleration/ Check if the positioning Decrease the acceleration/ 
deceleration frequency exceeds 1 - 2 deceleration frequency by 

times/sec at high speed. In providing the dwel l 
this case, DC alarm wi ll not 
occur when the positioning 
frequency is reduced . 

(8) Servo ready signal is no t output 
. 

Item Causes of troubles Check pr ocedures Counter measures . 

1 AC lOOV is not supplied Check if AC lOOV is supplied Check the emergency stop 

to velocity control across terminals No . (3) and button on the operation panel 
unit (4) of terminal board Tl of 

velocity control unit . 

2 The velocity control Check if r ed alar m LED For countermeasures agai nst 

unit is in alarm status indicators light on PCB or these alarms, see (2), 
not. (4) - (7) 

3 PCB control power Check the voltage at check Change the tap connection of 

voltage +SV or +lSV - is termil)al:: CH15, CH16, servo transformer . 
abnormal CH17-CH3 on PCB mounting Correct the connection 

diagram. between servo transformer and 
Check the connection between PCB CH2, and replace PCB . 
servo transformer terminals 
and PCB CH2. 

4 Hybrid IC M2 or relays Check if relays RLYl and Replace PCB 

RLYl, RLY2 of PCB are RLY2 are operati ng. 
defective 

5 Circuit breaker off Check the i ndicating button See ( 3). 
circuit breaker . 

- 54 -



(9) Motor does not rotate when the move command is given. 

Item Causes of troubles Check procedure Countermeasures 

1 Power line is not TG alarm occurs and the Connect t he power line 
connected motor does not rotate at properly 

all . 

2 Enable signal (ENBLl, Check enable signals .. 
ENBL2) are not applied (ENBLl, ENBL2) 
to PCB 

3 PCB is defective or PCB Check if +24V, !lSV, and +SV Replace PCB or reconnect the 
is not properly on PCB are normal . cable properly 
connected 

4 Velocity command Observe PCB CHl (VCMD)-CH3 Give the velocity command 
voltage (VCMD) is not (GND) on an oscilloscope. voltage (VCMD) 
applied 

(10) ave alarm 

Item 

1 

2 

(T~is protect ion is appl ied from edition number C of velocity cont r ol PCB 
A20B- 1000- 0560 .) 

Causes of troubles Check procedure Countermeasures 

Feedback signal of Check feedback cable Connect the feedback cable 
pulse coder is not connection . 
connected 

Motor current exceed Check motor current . Change the cutting condition 
nominal value 
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5. PARTS SPECIFICATIONS AND LOCATIONS ON VELOCITY UNIT 

5.1 Model 5-0 Velocity Control Unit (A06B-6050-H301) 

0 
N 
N 

I 

I 

.J 
IFANUC LTD MADEINJAPANI 

160 1-- ------- l60max------ - -

Fig. 5.1 



V, 
~ 

5.2 Model 4-0, 3-0 Velocity Control Unit (A06B-6050-H001) 

210 

0 

Oa 
0 

I 

I 

I 
Resistor module 

A40L-000 1-0160 

Capacitor 

A42L-000 1-0 l 21 

.J 
Terminal block 

A65L-0001-0135/l 04 

160 max 

Fig. 5.2 



5.3 Model 2-0, 1-0, Velocity Unit (A06B-6050-H002) 

230 

I 

Holder 

Transistor module □ A98L-OOO 1-03 5 8 

ASOL-0001-0111 

-7 Resistor 
Connector 

A40L-0001-
A63L-0001 -0222/A l 0118/40W502 

D 

□ □ 
Diode module 

ASOL-2001-
0134 

Spacer 

A98L-0004-0069/6N 
V, 
00 

Heat sink 
Resistor module A58L-OOO 1-0180 ASOL-6001-0240 

-IS- A40L-0001-0147 V, 

0 

Spark killer Surge absorber 

A74L-000 1- ASOL-2001-0139 
0008/10D50 Capacitor 
Circuit breaker A42L-0001-0121 

A60L-000 1-0143/J 5A 

' Terminal block 

_J A6SL-OOO I 0134 

P.C.B 

ISO 

Fig. 5.3 
160 max 
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5.4 Model 0, 5 Velocity Unit (A06B-6050-H102) 

l 2 5 

I 

I 

I 

I 
I 

-• - -. I 

I 

I I 
I I 
: I 

: Resistor module 

~ 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I L _ ___ _J 

Capacitor 
MOL- 0001 

- 0 132/ 681 

: -~~.-,,,, \ 

' 

I 

~-J \ \h.. ~ .... ,: ; 

\ I ' / 
'--- ✓ 

P.C.A 
Surge absorber ---=---=--=-'-

ASOL - 20 0 1- 0 139 

Thermostat 
A57L 0001 - 00~3/ ! 00 

Diode D 

ASOL- 2001 - 0135 

Magnetic 
contactor 

Circuit breaker 

Fig. 5.4 I 5 0 
! . 
!1-____ ......:.1..:&~o max. 

I 
! I 
I I 

Holder 
A98l,-000 1- 03 5 8 

Transistor module 
A50T,- OOO 1-·0091 

Capacitor 

M2L- OOO ! - OIOO 

Transistor 

AS OL- 0001 · 0097 

Connector 

,\63L·- OOO 1- 022 2/A I 

Heat sink 
ASOL - 600 1- 026 2 
Spacer 
A98L - 0004 - 00 6 9/ 6 

Resistor module 
A•I OL- 000 I - 0 I 7 8 

Terminal block 
A6S l, - 0001 - 0134 
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5.5 Model 10 Velocity Unit (A06B-6050-H103) 

I 
o l 

"' I 

2 2 5 ---·--------------------< 

Resistor module 
MOL- iOOO l - 0 144 

I 
I 

I 

I 

I 
I 
I 
I 

I 

I 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

---- --- _J 

Capacitor 

A42L- 0001 
- 0 132/ 68 1 

r--7 
I 

I 
I 

I 
I 

I 
I 

· I 
A42L- 000 1 I 

- 0 132/ 122 H I 
S ~ urge absorber 

I ·1·,-...... , -- , 
\ ~ ~ . .J (~) ) 
\ L-.J I 

\., .,,✓' 

L r.=
::,,!J--------~--n._.L..JASOL- 2001 - 0 139 

r-·-·, 
: ~ 
' I 
: I L ___ _ J 

Terminal board 

Thermostat 
A57L- OOOl-0043/ 100 

Diode 
ASOL-2001 - 0097/1)060 

ASOL - 2001-013 s·-

Diode module 

ASOL- 2001 - 0 17 5 

Magnetic 
contactor 
A58L- 000 1-0197 

Breaker 

Fig. 5.5 

□ 1.---=1 
e 

e 

I 5 0 

1 Go max. 

A98L-0001 - 0358 

Transistor module 

Capacitor 
A42L-000J-0 ! 00 

Connector 
A63L- OOOJ - 0222/Al 

Transistor 
ASOL -0 0 01 - 0 097 

Heat sink 
ASOL- 600 1-0262 

Spacer 
A98L- 000 4- 0 06 9/ 6N 

Resistor module 
A65L- OO OJ - 0 177 

Terminal board 
A6 5L- OO OJ-013 4 
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5.6 Model 20M Velocity Unit (A06B-6050-H113) 

7 

I 
I 

I 

I 
I 
I 
I 

I 

I 

I 
I 
I 

225 max. 

•J L- --J 

Resistor module 
A40L-OOOl-0144 

A60L-OOO I -0261 

P.C.B 

Capacitor 
A42L - OOO l -01 32/68 1 

Capacitor 
A42L-OOOl-0132/122 

Surge absorber 
A50L - 200 1- 0139 

Spacer 
A98L-0004-0069/6N 

Fig. 5,6 

150 

160 max. 

Thermostat A57 -0001-0043/100 

Diode . A50 - 200 I - 009 7 /U06G 

Transistor module A L-000 I -0091 

Capacitor 

Connector 

Diode 

Diode module 

Transistor 

Magnetic 
contactor 

A4 -000 1-0100 

A6 

A50 

A50 -

A OL-000 I -009 

A 

/Al 

Breaker A L-000 1-0 143/ 15A 

Resistor module A40 

Holder A98 -0001-0 58 

Terminal board A65L-OOO I -0134 
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5.7 Model 20, 30 Velocity Unit (A06B-6050-H104) 

0 .,., 

2 2 5 

I 
I 
I 
I 
I 

--7 : 
I 
I 

Resistor module 
V A40 L-r 00 1- 0144 

J 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I __ .J 

I 
I 
I 

I 

I 
I 

L ____ _ 

Capacitor 
/ A42L- OOO! 

- 0 I 32/6111 

Capacitor 
.,./ A4 2L-000 I 

- 0 ) 32/ 122 

v ie., 7 

Terminal board 
A65L-OOO J- 02H/ A 0 

Thermostat 
AS 7L-000 1- 0043/ IOO 

Diode 
ASOL-2 00 l - 0097/U 06G 

Diode 
A50L-200 1- 0 J35 

Diode module 
ASOL- 200 1- 0175 

Magnetic 
con tac tor 
A5 8L- OO Ol-0 197 

Breaker 

Fig. 5.7 

D 

2□ 1 □ 
4□ 30 
60 sO 
80 10 
1090 D 
2011□ 

1 5 0 

1 so max. 

Holder 
A98L- 000 1-0358 

Transistor module 
ASOL- 000 I - 0118 

Capacitor 
M 2L- 000 1- 0 I 00 

Transistor 
ASOL- 000 1- 0097 

~ ~nector 
A63L- 000! -0222/AI 

---Heat shink __ _ 
A50 L- 600 l - 0261 

Spacer 
A9 8L-0004 - 0069/ 6N 

'-.....__ Resistor module 
A4 OL- 000 1-0 I 76 

Terminal board 



5.8 Model 30R Velocity Unit (A06B-6050-H0050) 
240 

' 0 I 
I I 

L------------------' 

Fan 
A90L-000I-0100/A 

Terminal block 

A65 L-000 l-0234/3P0 I 

i' I 
1.':..-7 : 

~----' 

r·, 
•-· r--- - !_L 

I r- , 
' ~-! 
~r- --'----- - , 
II 
II 
II 
II 

Resistor 
module 

A40L-000I
OISS 

Capacitor 

A42L-0001-0128 
-0121 

_J 

Thermostat 

Diode module 

AS0L-2001 -0134 

Diode 

AS0L-2001-0135 

Transistor 

AS0L-0001-0097 

Magnetic contactor 

A58L-0001-0181 

P.C.B . 

Fig. 5.8 

Holder A98L-0001-0358 

Diode AS0L-2001-0097 /U06G 

Connector A63L-000 1-0222/A I 

0 0 
0 o D 

Transistor 
module AS0L-0001-0103 

0 
0 Spacer A98L-0004-0069/6N 

Capacitor A42L-0001-0100 

Heat sink AS0L-6001-0242 

Spark killer A74L-000l-0008/10D50 

Surge absorber AS0L-2001-0139 

Circuit breaker A60L-000 1-0143/20A 

Terminal b lock A65 L-000 1-0280 

150 .I 
160 max 



5.9 Model 0, 5, 10 Velocity Unit (A06B-6050-M003) 

230 

--, 

Resistor module 

/ A40L-OOOl-0144 

Resistor module 

A40L-OOO 1-0146 

__ J 
P.C.B. 

Terminal block 

A6SL-OOO l-0234/3PO 1 

Thermostat 

A57L-OOO 1-0043/100 

Capacitor 

A42L-OOOl-0106 

Diode module 

ASOL-2001-0134 

Diode 

ASOL-2001-0135 

Magnetic contactor 

AS 8L-OOO 1-0181 

Spark killer 

A 74L-OOO 1-0008/ I 0D50 

Circular breaker 

A60L-0001-0 I 43/1 SA 

Fig. 5.9 

Holder A98L-0001-0358 

Diode AS OL-2001-0097 /U06G 

0 0 

Connector A63L-OOO 1-0222/ AO I 

Transistor 
module ASOL-0001-0091 

0 0 

Transistor AS OL-0001-0097 

Spacer A98L-00'04-0069 /6N 

Heat Sink AS O L-6001-0241 

Capacitor A42L-0001-0122 

Surge absorber ASOL-2001-0139 

Capacitor A42L-OOO 1-0121 

Terminal 
block A6SL-0001-0134 

150 

160 max 



CJ\ 
V, 

5.10 Model 20, 30 Velocity Unit (A06B-6050-H004) 

~ 
V, 

0 

- --, 

__ .J 

230 

A40L-0001-0144 

Resistor module 

_J 
P.C.B. 

Terminal block 

A65L-000l-0234/3PO I 

Thermostat 

A57L-00O 1-0043/ l 00 

Diode module 

AS0L-2001-0134 

Diode 

AS0L-2001 -0135 

Transistor 

AS0L-0001-0097 

Magnetic contactor 

A58L-000 1-0181 

Spark killer 

A 74L-0001-0008/10D50 

Circuit breaker 

A60L-0O0 1-0143/15 A 

Fig.5.10 

0 
0 

150 

160 max 

Holder A98L-0001-0358 

Diode AS0L-2001-0097 /U06G 

Connector A63L-0001-0222/Al 

Transistor 
module AS0L-0001-0103 

Capacitor A42L-000l-0100 

Spacer A98L-0004-0069/6N 

Heat sink AS0L-6001-0242 

Capacitor A42L-000 1-0122 

Surge absorber AS0L-2001-0139 

Capacitor A42L-0001-0l 2 1 

Terminal block A65L-0001-0134 



II. AC SERVO UN IT FOR 2 AX ES 

Thi s chapter describes the mai ntenance of AC servo uni t for 2 axes which 
drives AC servo motor Model 2- 0, 1- 0 , 0, 5. 

Combination of two mo t ors are described in Table 1. 1. 1. Refer to Table 
1.1.1. 

-·-



1. STRUCTURE 

The AC servo unit for 2 axes consists of the velocity control unit and 
power transformer. Three types of velocity control units are available 
according to the combinations of AC servo mo tor models employed. One velocit y 
control unit applies to two servo motors. The specifications of the power 
transformer are the same as those of a power transformer employed when two 
servo units for one axis are used according to the combinat ions of motor 
models . 

Fig. 1.1 shows a configuration example in an NC system of 2 controlled 
axes. 

NC control 
unit 

3-phase input 
power supply 

Velocity control 
unit 

(2 axes type) 

- - ------1 Power transformer 

AC servo moter 

Transducer 

Fig. 1 A Configuration Example of Using AC Servo Unit for 2 Axes 
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1.1 Types of Un its and Designated Specifications 

Table 1.1 (a) Types of Units and Designated Specifications 

Applicable motor 
Name Specifications Remarks 

L axis M axis 

2-0/1-0 2-0/1-0 A06B-6050-H201 
Velocity 
control 2-0/1-0 0/5 A06B-6050-H202 
unit 

0/5 0/5 A06B-6050-H203 

Power transformer 
Refer to 2.1 in Chapter 2 in the descriptions 
for FANUC AC SERVO MOTOR series (B-54762E) . 

Inp_ut connector (Note) A06B-6050-K200 Soldering type 

Note: The input connector is used for the cable connected to the velocity 
control unit, and it comprises the following parts . One set of the 
input connector is required for 2 axes. 
Parts contained in the input connector (soldered type) are indicated 
in the Table l.l(b). 
Parts contained in the input connector (crimp style type) are 
indicated in the Table l.l(c). 

Name 

Connector + cover 

Connector + cover 
---- -

Connector + cover 

Housing 

Pin 

Table 1.1 (b) Parts Included in Input Connector 

Q'ty 

2 

2 
-· 

2 

1 

5 

Use Model 

CNlL,M MR-20LFH 1: 

CN5L,M MR- 20LWMH * 
CN6L,M MR-20LWFH * 

CN2 SMS6PW-5 ** 
CN2 RC16M-SCT3 ** 

* Manufacturer: 
1<* Manufacturer: 
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FANUC specifications 

A63L-0001-0134/02 

A63L-0001-0134/15 

A63L-0001-0134/05 

A63L-0001-0202/6W 

A63L-0001-0226 

HONDA Tsushin Co., Ltd . 
Burntly Japan Ltd . 



Name 

Connector+ 

Connector+ 

Connector+ 

Contact 

Contact 

Housing 

Pin 

Table 1.1 (cl Parts Included in Input Connector (Crimp style type) 

Q' ty Use 

cover 2 CNlL,M,N 

cover 2 CN5L,M,N 

cover 2 CN6L,M,N 

80 CNl ,6 

40 CNS 

1 CN2 

5 CN2 

Model FANUC specifications 

MR-20L, MRP-20F01 * A63L-0001-0134/22 

MR-20LW, MRP-20M01* A63L-0001-0134/35 

MR-20LW , MRP-20F01* A63L-0001-0134/25 

MRP-Fll2 * A63L-0001-0134/Fl l2 

MRP-Mll2 * A63L-0001-0134/Mll2 

SMS6PW-5 ** A63L-0001-0202/6W 

RC1 6M-S23A ** A63L-0001-0127/S23A 

* Manuf acturer: HONDA Tsushin Co . , Ltd. 
** Manufacturer: Burntly Japan Ltd. 
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2. CONNECTIONS 

2.1 Connection Diagram 

Note 1. 
Note 2. 

For details of cables Kl - K7, see 9.1.1 - 9.1.7. 
Connections of cables Kl and K7 differ according to NC control unit. 
For details, see the connecting manual for each NC. 

CN5L f---------1 K 6 

NC control unit 

Electromagnetic 
contactor 

Power U LC 
source ----0 

Fuse 

F 

AC3¢, V -
-0 o------C)-'--(J-------o 
w -
-Q n---~Ch'--L>-----~u 

Terminal screw M4 

Power 
transformer 

K2 

CN6L 
CN5M 

CN6M 

CNlL 
Velocity 

CNlM control 
unit for 
2 axes. 

CN2 
K5 

5 M r 1----+-~--+---1--' 

6M,~~ 

7MU--+-"I 

++ 

Machine tool 

Servo motor Trans-

Servo motor 

Transducer 

Emergency stop 
EMG 

-~ ~~f-0-ACIOOV (When 3.5 mm 2 cable is used, ~ 
use crimp style terminal 
5.5-S4) "----iK4 f----+---------

+10% · 
-15 % 

1¢ 



2.2 Detailed Servo System Connection Diagram 

2.2.1 Details of connections of cable K 1 

NC control 
Velocity control unit 

. " unit 
,------- - -,--, VCMDL,M CNl L,M(7) I 

VVv 

" A 

I I I I 
VVv + 

ECL,M CNl~,M~ 
• A -

I ¥ --- - ----"-' V V 

' 71T V y 

OVLlL,M CN1L,M(3) 

OVL2L,M CN1L,MO$ ~ 
VRDYIL,M CN1L,M(4) 

VRDY2L,M CNl L,M(li I 

I 
ENBLlL,M CN1L,M(2) 

+ 24V.J'r ~ ENBL2L,M CNl L,MM 

PRDYlL,M CNl L,M(l) 

1· A A A_ A 

PRDY2L,M CNI L,M(l~ 
VV v .1... V 

-
*ALMlL,M CN1L,M(8) * 
*ALM2L,M CNl L,M(9) 

., 
*ALM4L,M CNlL,M(ll) 

j 

•ALMSL,M CNl L,M(ll) • 
COML ,M CNI L,M(l,l j 

Cable employed: 
VCMD/EC; 0.l~0.18mm2 paired 

shielded cable 

Connector MR20LFH (Honda Tsushin Co., Ltd.) 
(For the connector terminal arrangement, see 8.4) 

Other cases; 0.18~0.3mm2 200V 
vinyl wire 

Vinyle sheath 

Shield 

Paper tape 

Drain wire 

Fig. 2.2.1 
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2.2.2 Details of connections of cable K2 

Power transformer Velocity control unit 

1st 2nd 3rd 
unit unit unit 

t I I 
41 44 4 7 18A CN2(1) 

42 4 5 48 ' r CT CN2 (2) 

43 4 6 ' CN2 (3) 49 18B 
' ' 

5 I , TOHl CN2 (4) 

------- ' 52 TOH2 CN2 (5} 
~ /r Smw to,mimtl M':\ Connector SMS6PW-5 

} (Burndy Japan Lt employed { RCl 6M-SCT3 
------

d.) 

Fig. 2.2.2 

2.2.3 Details of connections of cable K3 

Power transformer Velocity control unit 

R 
31 34 R Tl (A) 

-
s 32 35 s Tl (1) 

T 
33 36 T TI (2) 

-
G 

~ -:!::- .,J,. 
Screw M4 \ / screw M4 

(Cable employed: 2 .0 mm 2, 600 V heat-resistive vinyl wire) 

Fig. 2.2.3 

2.2.4 Details of connections of cable K4 

Cabinet Velocity control unit 

AC I00V 
I00B TI (3} 

1¢,~I 100A Tl (4) -
EMG 

Contact OFF at 
emergency stop 

Screw M4 I 
(Cable employed : 0.75mm2, 200V vinyl wire) 

Fig. 2.2.4 
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2.2.5 Details of connections of cable KS 

(1) Model 2-0 , 1-0 

Velocity control unit 
Tl (5L,M) 

T1(6L,M) 

Tl ( 7L,M ) 

G 
:t: 

Screw M4 \ 

(Cable employed: 30/0.18 (0.75mm2 ) 

4-conductor vinyl cabtyre cable 

(2) Model 0 and 5 

Velocity control unit 
Tl ( 5L ,M) 

Tl ( 6L,M) 

Tl ( 7L,M) 

Screw M4 

Cable employed: 2.0mm2 (37/0.26) 
4-conductor vinyl cabtyre cable 

\ 

G 

Fig. 2.2.5 (a) 

G 

Fig . 2.2.5 (b) 
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2 

3 

4 

/ RMISWTP-4S-(10) 

* Hirose Electric Co. 

A 

B 

C 

Connector emp oye 

Model 
2-0 
I - 0 

Guide key 

Model 
0 ,5 

{ 
MS3106Bl8-10S (Straight type) 
MS3108Bl8-IOS Elbow t e) 

Cable clamp MS3057-l 0A 
Guide key 



2.2.6 Details of connections of cable K6 

Velocity control unit 
CN 5 L , M (1),(2),(3) 

CN5 I,, , M (4),(5),(6) 

CN5L ,M(7) 

CN5L ,M(8) 

CN5L ,M(9) 

CN5L.MM 

CN5L .Min\ 

CN5 L ,MM 

CNSL MM 

CN5L,MM 

CN5 L MM 

CN5L , M(l8 

CN5L,M01) 

CNSL , MOS 

CNSL , MM 

CNS L ,Mel~ 

Connector employed: MR-20LWMH 
(Honda Tsushin Co., Ltd.) 

Braided wire 

Twisted paired 
wire 

ov (\--- - 1) 
Motor 

N,T 

+ 5V J,K 

CWL,M 

OIDL,M R 

OH2L,M s 
C8L .M M 

C4L .M L 

C2L,M p 

CIL M C 

PCZL,M 
I F I 

~CZLM 
I G I 

PCAL,M I A I 

~CAL,M 
I D I I 

PCBL,M I I B I I 

"'pCBL,M I I E I I 

SGL,M 
I I 

H I I , , L ____ 

'\ ~n connoctru 
06B20-29SW (Straight type) 
08B20-29SW (Elbow type) 

Guide key 

Cotton fiber 

Drain wire 

A B 
Mo 0 

0 

N o C 
L o 0 

OT Po 
K o oD 

s R 
JO 0 0 OE 

0 
0 0 

H G F 

MS 310 2 A 20-29PW 

Fig. 2.2.6 
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2.2.7 Details of connections of cable K7 

Velocity control 
CN6L ,M (1),(2),(3) ov NC control unit 

unit r,- - --r, 
I I I I 
I I I 
I I 

CN6 L ,M(8) OH1BL,M1 I 

CN6L M (9) OH2BL,Ml 
I 
I 

I 
I 

I 

CN 6 L ,M04l 
I 

PCZL,M1 

CN6 L ,M0$ *PCZL,Ml 

CN6L,M08 PCAL,Ml 

CN6L,M07J *PCAL,Ml 

CN6L , M0$ PCBL ,Ml 

CN6L,M0~ J *PCBL,Ml 
~ 

SGL,M\ ; CN6 L ,MQO~ 
' J 

~ - ----

\ Connector employed: MR-20LWFH 
(Honda Tsushin Co., Ltd.) 

Cotton fiber 

Paper tape 

Shield 

Sheath 

Fig. 2.2.7 

2.3 Connect ion of Power Transformer 

Ref er to t he same subsecti ons i n Chapter I in this manual . 
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2.4 Connection Diagram of Velocity Control Unit 

H201 H202 H203 

1L-2L,3L-4L 170mO 170mO 50mO 
----+-----+-----+-------l 

5L- 6L 400mO 400mO 120mO 
RM!,___ __ 

1M-2M,3M-4 M 170mO 50mn 50m.O 

5M -6M 400mn 120mn 12omn 

T l 

CN8 HIROSE 
. !<LL _,,, 

PWM CIRCUIT 
1
;; > > 

BOARD 

Al6B-1200- 0520 
PCB l 

OS 
r--<+-, 
1--1 
I I 

3~4 1l~ll 
1,1J""i'; MCC I I A 

.__,r).J..L~'~y-)-o"u..--~--6-' T 2:,l---..--n o----<P-----+--c~Hu I RM2 
L.......--...J 2 I II I I r - 2 n 

I 11-1 
I I ~~ ~n 

)..1...-1-------1--~-+------+-+--+---<l'::>'-V~ I?• ~70" 
1 II I z;ci 

:r 

[ ~:. ! I tl ,.. :i.. )-1 _ 400V 

2 
~ _:r---t;, MCC I I VHV l 200,..F 

.__,r l-++--CTH>" _u..----<>-' T:+---+--+-+---o-D----+--+---+--<=TJ.w,..._-+--. I 

6-

G 

L.......--...J 23 13 
1 

I 
I I 

, T -. -1 --:-___ --<>-, 
I . I 
L-------.J 

ZNR 

"'"' ... 0 C 0 
> > > 

I ,1'1 ll •1'11 

I ~ :- I a ..1. J~--1 cG 

L E .J 

L--<~~e~ ~e 9c: 
400V. I 5A f:L-si! 

H201 

H202 

H203 

AC2 - 0 /I -O + AC2 - 0/ I - O 

AC2 - 0/l-0 + AC0 / 5 

AC0/ 5 + AC0 / 5 

8 
..J 

y 
L-..J 

RM2 :t 

C :: 
3 . u 

CN9 HIROSE CN IO HIROSE 

LBEM 

LEEM 

LEM 

l 

TM3L TM2L TMIL 

M C 

• • B Bl 
_.___ 

r 
Cj LBCM ,-l, LBAM ! Cj I 

J. 

I Te(JI Te1ho I ~ = 
I I I I \ • B -~ 

tJ fill~ !'.i - "-" I I I LEAM I CE 1 .... 6M 
\ r---:l.E=CM::......,lc__,+..:C::::E-01..+--.....!.l ~I--T,-----f-<l:,~,.,"""..,,..::.4,lo-~-+-+-{ 

CE I I T I I '<.. ~ -~ ~ 
7M 

TM3M TM2M TMIM 

e e 
I I 

I I 
B B 

G 



-.J 
\0 

TO NC 
(YCMO) 

TO 
MOTOR 
(PULCO) 

TO NC 
(PULCO) 

-NI !TO NC . VCHOJ 
I •A M l I I 
I N L~L •ALM'-'• N~' I 
I I •A M4 nv I 
I y~, II o•• MUO Y~I YI 
I r I 

" -, "'o V 

CNI MlTO NC, VCM!JJ 
I PR Y2M •A MIM I pot YIM 
I 'Jf •"u "'-' M 

nv ""' 1 •A M.d.M 
I V~rY7Mlt •A MRM 
I Cl M M I 
I I LUMM 

SM M, -, '-"!0 

-N"-1 !TO MOTOR J 
I 0 OHIA 

V I 
+ V 4 
• V 
• V I Cl 

"' 

-N5M {TO MOTOR) 
1AM I 

AM I 
V I I 

• V 1 1 4M I 
• V I . ..,M l 
,.. ,V I t- I 

WM R -

-N6 (TO NC ,PL'-COJ 

I • 
I A 
I • 

I 

I • 

JH IHI. I 

I 
I M I 

CN6M lTO NC,PULCOJ 
Id PC7M 
I 

I PCAM 
I • Pr AM 11 

• M 
'-'M 

HIBM no 

M IM 

I M 
V IM 

YIM 
U l>l>M 

VtM M 

M 

V 
V 

+ V 
• V 
• V 

V 
V 
V 

• V 
• ,v 
• V 

M 

A20B- 1001-0470 

PCB2 

CN7 (TO PCB I J 
YAMAICHI ,op 

:111 VA I VA 
A I 

I AL 10 P DY 
I VA 11 A 

1~ •Tr · r. • 4v 

14 

I 

I 
I 

0 
I M 

W" M 
W M 

PWBM 
""AM 

I • V 
I A • 4 
I -I 

- I 
- I 

I • 
19 • V 
0 V 

· ~ ~ ---' ~ 
---' ~ • ov 

TO POWER 
TRANSFORMER 

CN2 
8URNDY 

I 18A 

2 CT 

3 188 

4 TOMI 

5 TOH2 

6 

CN7 !TO PCB2 J 

YAMAlCH! 50P 

Al6B -1 200 - 0520 

PCBI 

V ,:E••V • I 

:= t: _:: ' V 
~--!- ~A2 

10 ~A.J... 10 ,4 -,.. 
I I II 
I • .., • 
I I + 4 

W I + 
I I -
I W -
I I -

A I • 



3. SETTING AND ADJUSTMENT OF VELOCITY CONTROL UNIT 

3.1 Setting and Adjustment of Velocity Control Unit PCB 

3.1.1 Parts location 

(1) Al6B-1200-0520 (Mother board) 

r----------------, 

I 
'-. 
0 
(\J 
LO 
0 

I 
0 

0 0 
r-- (\J 

"<l" 
0 I 

I co 
...0 

0 
0 <( 

I 
co 
0 
(\J 
<( 

:□ F I / Fuse 

CN7 

0 
CH IM 

0 
CHIL 

0 
CHIAM 

0 
CH ICM 

0 
CHIEM 

0 
CHIAL 

0 
CH ICL 

0 
CH IEL 

FR2 

Fuse resistor < ::§ 
FRI 

F3/ Fuse 

□ 
□ 
F2/ Fuse 

CNIO 

CN9 

CN8 

L--------------
CH4 RV4 __ ~C~N=2---=~ 

0 SI O □ 
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(2) A20B-1001-0470 (Child board) 

S3 /M[I] S31L 

S29L [[II] 

CN7 

QTRW 

Q ER 

s s 
16L-14L 

S33L 

D 

S30ME3 
S30L 

LV 0 
HCO 
DC O S8L S9l 

OVCLQ 

TGL O 

RV3L 

S28L 

O n § 
0 1s ~ 
0 IR 22L 

or 
os 
Q R 

0 
0 
Oov 

O rsA 

OvcMD 

CN5L 

To 
Motor 

RV2L 520LD 
RVIL 

SIOL 

D 

CN6L 

To NC 

S32L 

CN IL To NC 

Not e 1. Two PCB is 1 sets. 

s s 
17L-19L 

!ID [IT] 
s s 

17M-19M 

S33M 

S29M 

ctTI 
s s 

16M-14M 

D - 15VQ 

QHV +15VQ 

+sv O QovcM 
QTGM 
QPROY S8M S9MS28MERO 

Os2 
RV3M 

Os2oM RV2M 

RV IM 

S I 0M 

D 

CN5M 

To 
Motor 

~ 
n O 
rsO 

IRQ 
22M TO 

so 
RO 

0 
0 

ovO 

TSAO 

VCMDO 

CN6M 

To NC 

S32M 

CNIM To NC 

Note 2. Part location on PCB may be changed wi thout notice. 

- 8 1 -

Hl7 
Hl6 
Hl5 
H14M 

Hl2M 
H I I M 

HIOM 

H9M 

HBM 

H7M 
H6M 

H5M 

H3M 

H2M 

HIM 

0 
(\J 
I.(') 
0 

I 
0 
0 
(\J 

I 
en 
'° 
<( 



3.1.2 Setting terminal 

PCB A20B-1001-0470 
A16B-1200-0520 

Table 3.1.2 

Terminal Standard setting Remarks 
setting 2-0/1-0 0/5 

Sl L L TOH setting 

S2 X X DC alar m setting 

S10L,M H H TG alarm enable 

Sl 7L, M H H 

S18L,M H H Current limit setting 

S19L,M H H 

S20L,M H H Absol ute code output enable 

S22L ,M 0 0 Compensation circuit setting 

S23L,M 0 0 VCMD gain setting 

S24L,M 0 0 F/V circuit f ilter setting 

S25L,M X X 

S26L,M X X Compensation circuit setting 
S27L ,M 0 0 

S28L,M X X 

S29L,M X X F/V input pulse width setting 

S30L,M Le R Current loop gain setting 

S31L ,M H H TG alarm enable 

S32L ,M 0 0 Setting for absolute pul se coder 

S331,M X X OVC alarm level setting 

Terminal Pulse coder Remarks 
setting 2000P 2500P 3000P 

S81,M L L H Pulse coder F/V gain 
S9L,M H L L 

S14L,M L H H 

(Note 1) 

(Note 2) 

(Note 3) 

(Note 4) 

(Note 5) 

(Note 6) 

(Note 7) 

setting 

S15LM, H L L Pulse coder pole number and 

S16L,M H L H 
pulse number setting 

Note 1. If the power transformer is connected to terminals CN2(4) and 
set S1 at L side . 

Note 2. If the regenerative discharge unit is mounted, set S2 in 
short-circuit state . If it is not mounted, set S2 in the 
state . 
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open 



Note 3 . 

Note 4. 

Note 5. 

Note 6 . 

Note 7 . 
Note 8. 

If check is required without connection of the motor power cable, 
set SlO at L side. 
If S20 is set at L side , absolute codes from the pulse coder is 
output to NC while VRDY is on . If VRDY is turned OFF, the alarm 
code is output. If S20 is set at H, the alarm code is always 
output . 
If S23 is short-circuited, 7V /2000 rpm is set, and if it is open, 
?V/1000 rpm is set. 
If S29 is short-circuited, the velocity feedback voltage is changed 
from 3V/1000 rpm to l.SV/1000 rpm. Normally, set it in the open 
state. 
If ABS pulse coder is used, set S32 in the open state. 
Setting operations are shown in the Fig. below. 

Setting plug --OJ H 
~JL 

(a) Set at H side 

IE3 · I 
LJLJ 

Le R 

(c) Set at Le side 

f:;JJ H 

IQJJ L 

(b) Set at L side 

l·~I 
LJL.J 

Le R 

(d) Set at R side 

3.1.3 Variable resistor 

RVlL, 

RV2L, 

RV3L, 

Note 1. 

Note 2. 

Table 3.1 .3 

Volume Standard setting Remarks 

RVlM, RVlN 50% Gain setting 

RV2M, RV2N - Adjustment of offset voltage 

RV3M, RV3N - Adjustment of velocity feedback voltage 

RV2L, M, N and RV3L, M, N are adjusted before shipping from the 
factory. 
Settings of RVlL, M, and Lare the same regardless of the number of 
versions . 
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3.1.4 Check terminals 

Table 3.1.4 

Check terminal Symbol Contents 

Note 1 . 

Note 2 . 
Note 3 . 

Note 4 . 

CHlL ,M VCMD . a X velocity command voltage (Note 1) 

CH2L ,M TSA 0 . 8 x velocity feedback voltage 

CH3L,M ov ov 

CH4 ov ov (Note 2) 

CHSL ,M Compensation circuit 
CH6L ,M 

CH7L,M R R-phase current command 

CH8L ,M s S-phase current command 

CH9L,M T T-phase current command 

CHl0L,M IR R-phase current feedback 1. 18 A/V 

CHllL,M IS S-phase current feedback (Motor 1-0, 2-0) 

CH12L,M IT T-phase current feedback 4.00 A/V (Motor 0 , 5) 

CH13 TRW Triangle wave 

CH14L ,M ER Error voltage (Torque 

CH15 +sv +sv 

CH16 +lSV +lSV 

CH1 7 -lSV -lSV 

a= 0 . 344 when VCMD is ?V/1000 rpm 
a= 0.687 when VCMD is 7V/2000 rpm 

command 

Setting terminal S4 is on the PCB Al6B-1200-0520 . 
Waveform of triangle wave is as follows. 

12 ± 1.5V 

3 60 ± 3 0µsec 

(Note 3) 

voltage) (Note 4) 

Motor load currents (peak values) can be monitored using the same 
conversion as CHl0-12 . Effective values can be obtai n by 
mul tiplying 1/ff. 
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CX> 
u, 

AC ,3 0 
185V 

CHIL 
Velocity o 
command from CMO • 
position control 
unit (VCMD) 

To position Dnver 

0-----

control unit _ __ __, circuit irciut 

Torque command 

Velocity com- CH I M 
mand from o 

position 
control unit 

(VCMO) 

VCMO. 

CH~~M Afl?Pli~ier 
T A CIICUJt 

r: 1v 
,--~'---, 

~T 
CH9M 

Rotor 
position 
detect 

Regenera
tive 
control 
circuit 

Current 
command 

Drive 

PWM Driver 

AC servo motor 

Dynamic 
brake 
circuit 

Current 
detector AC servo motor Detector 

'-'.....r-' Dynamic 
brake 
circuit 

(Pulse coder) 

* 1 Multiplication circuit 
*2 Amplifier circuit 

To position Driver 
control unit ___ __, circuit 

circuit 
Receiver 1------ - -------------- ------' 
circuit 

w 
N 
cc 
0 
(') 
;,:; 

0 
iii" 

(C ... 
Q) 

3 
0 -< 
CD 
0 
(') 

~-
(') 
0 
::I .... ... 
!2. 
C: 
::I 
;:;: 



4. TROUBLESHOOTING 

4.1 Protection and Fault Detect Function 

4.2 Troubleshooting 

For subsection 4 - 4.2 refer to the same subsection in Chapter I in this 
manual . 
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co 
-..J 

Resistor module 
MOL-0001 - 0203 

Name-plate 
A370-I I 19-0001 

Terminal block 
A&5L-OOOI - 0330 

-----,-~~ 1-f~Le 

c~J~~==~~--:.-J_...J_!J --

., 

Spacer . 
A98L-0004-00&9/&N 

6l I a ___________ .do 

., • 
cl=~~====== ===--~========l=P Diode module 

A50L-2001-0175 

I 
No-fuse breaker 
A&OL - OOOl-0143/15A 

P.C.B. 

., 

Spark killer 
A74L -OOOl-0008/ 10D50 

~ 6l 6l 
I 

c,..-=- ~ e I:"=-~----_-_-:. - ~ e ~ L _ - - - - - - - - - - - - - - -
: : : : I Ir;----------;- - ~: 
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Ill. AC SERVO UNIT FOR 3 AXES 

This chapter describes the maintenance of AC servo unit for 3 axes which 
drives AC servo motor Model 0, 5, and 10. 

Combination of three motors are described in Table 1. 1.1. Ref er to Tab l e 
1.1.1. 



1. STRUCTURE 

The AC servo unit for 3 axes consists of the velocity control unit, the 
power transformer and the discharge unit. 

Four types of velocity control unit are avail able according to the 
combinations of AC servo motor models employed. One velocity control unit 
applies to three servo motors . 

One power transformer is employed according to the combinations of motor 
model. 

A regenerative discharge unit is a resistor unit which consumes the 
regenerated energy by the motor . 

If the AC servo motor models employed are rather small type having a 
little regenerative energy, a regenerative discharge unit may be unnecessary . 
Fig. 1.1 shows a configuration example of an NC system with 3 controlled axes . 

NC control 
unit 

3 phase input 
power supply 

Velocity control 
unit for 3 axes 

Power 
transformer 

Regenerative 
discharge 

unit 

AC SER VO motor 
X axis 

Fig. 1 .1 A Typical Configuration Using an AC Servo Unit for 3 Axes 
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1.1 Types of Unit and Specification Number 

Table 1.1 (a) Types of Units and Specif ication Number 

Appl icable motor 
Name Specification Remarks 

L M N 

0/5 0/5 0/5 A06B-6050-H401 

Veloc i ty 0/5 0/5 10 A06B-6050-H402 
control unit 

0/5 10 10 A06B-6050-H403 

Note 1 10 10 10 A06B-6050- H404 

For Japan Transformer MB A06B-6047-H012 
200V 
220V Transformer MC A06B-6047-H013 

Power For other Transformer MBE A06B-6047-H022 
transformer countries 

190V - 550V Transformer MCE A06B- 6047-H023 

Common to Transformer ABE A06B-6050-H022 
All countries 

Note 2 190V - 550V Transformer ACE A06B- 6050- H023 

Regenerative discharge unit DCUA A06B- 6050-H050 Note 3 

Regenerative discharge unit DCUB A06B-6050-H052 Note 4 
--· 

Regenerative discharge unit DCUC A06B-6050-H051 Note 5 

Input 

Input 

Note 1. 
Note 2 . 

Note 3. 

Note 4 . 

Note 5 . 

connect or (Soldering. type) A06B-6050- K202 Note 6 

connector (Crimp style type) A06B-6050-K203 Note 7 

Specification number differs according to a motor combination . 
If the specifications of the velocity control unit are 
A06B- 6050-H40 1 or -H402, one of transformers MB , MBE and ABE should 
be used. 
If the specifications of velocity control units are A06B-6050-H403 
or -H404, one of transformers MC, MCE and ACE should be used . 
To be used when the regenerative energy from the motors of three 
axes is rather large employing the velocity control uni t 
A06B-6050- H401. 
To be used when the regenerative energy from the motors of t hree 
axes is rather large employing the velocity control unit 
A06B-6050- H402 or A06B-6050-H403. 
One set shoul d be used for one velocity control unit A06B-6050-H404 . 
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Note 6. Input connector includes connectors to be employed on the connecting 
cables to the velocity control unit. One set should be used for 3 
axes. 
Parts contained in the input connector (soldered type) are indicated 
in the Table l.l(b). 
Parts contained in the input connector (crimp style type) are 
indicated in the Table l.l(c). 

Table 1.1 (b) Part s Included in Input Connector (Soldering type) 

Name Q'ty Use Model FANUC specifications 

Connector+ cover 3 CNlL,M,N MR- 20LFH * A63L-0001-0134/02 

Connector + cover 3 CNSL,M,N MR-20LWMH * A63L-0001- 0134/15 

Connector + cover 3 CN6L,M,N MR-20LWFH * A63L-0001-0134/0S 

Housing 1 CN2 SMS6PW-5 ** A63L-000 1-0202 /6W 

Pin 5 CN2 RC16M-SCT3 ** A63L-0001-0226 

.. 

Table 1.1 (c) Parts Included in Input Connector (Crimp style type) 

Name Q' ty 

Connector + cover 3 

Connector + cover 3 

Connector + cover 3 

Contact 120 

Contact 60 

Housing 1 

Pin 5 

Use Model FANUC specifications 

CNlL,M, N MR-201, MRP- 20F01 * A63L-0001-0134/22 

CNSL,M,N MR- 20LW, MRP- 20M01* A63L- 0001-0134/35 

CN6L,M,N MR-20LW, MRP- 20F01* A63L-0001- 0134/25 

CNl,6 MRP-Fll2 * A63L-0001-0134/Fl l 2 

CNS MRP-Mll2 * A63L-0001-0134/Ml l 2 

CN2 SMS6PW- 5 ** A63L-0001-0202/6W 

CN2 RC16M-S23A ** A63L- 0001-0127/S23A 

* Manufacturer: 
** Manufacturer: 

HONDA Tsushin Co,, Ltd. 
Burndy Japan Ltd. 
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2. CONNECTIONS 

2.1 Connection Diagram 

Fig. 2.l(a) shows standard connection diagram of A06B-6050-H401 - H403. 

u 
V 
w 

NC control unit 

Electromagnetic 
contactor Fuse 

Power source 
AC 3</> 

Terminal screw M4 

(When 3.5mm2 cable is used, 
use crimp style terminal 
5.5-S4) 

Power 
transformer 

CN6L CN5L 

CN6M CN5M 

CN6N CN5N 

CN IL 

CN IM 

CNIN 

CN2 

Velocity 
control unit 
for 3 axes 

T l 
A 

I 
2 
3 
4 

5L 
6L 
7L 
5M 
6M 
7M 
5Nc >-----.--if-+--_, 
6Nc>--..., 
7Nn--..., 

,k- ,k-n __ .........,_..., 

r~--~-------1K31----------' 

Fig. 2.1 (a) 

Machine tool 

Servo motor L axis 

Servo motor M axis 

Emergency stop 
L..r,__ ACIOOV 

--r.-1 r '-.J · +10% 

-15% 
l</> 



\0 
--.J 

Fig. 2.l(b) shows connection diagram of A06B-605 0-H401 - H403 with regenerative discharge unit. 

NC control unit 

Electromagnetic 
U contactor 

- - --~o 
Fuse Power 

o--- -a'----_0----0 transformer 
V 
w 

Power source 
AC 3¢ 

Terminal screw M4 

(When 3.5mm2 cable is used, 
use crimp style terminal 
S.5-S4) 

CN6L 

CN6M 

CN6N 

CNIL 

CNIM 

CN5L 

CN5M 

CN5N 

Tl 

4 
CN IN 5L•----~ 

CN2 

Velocity 
control unit 
for 3 axes 

T2 
4 6 

6 L • ---
7LrJ-----1 
5Mr >----,...+--../ 

6 Mc >------1 
7Mr>------1 
5Nr J-----.--i-+--../ 

6Nu-----1 
7N• ,_ _ __, 

-J, fr>---..,,_,.../ 

~ -~ ,I T3 

,-...-----i.i2 Regenerative 
'--+-------___:::..__ ___ .()3 discharge 

rJ-----.. 
4 

unit 

Fig. 2.1 (b) 

---

Machine tool 

Servo motor L axis 

Servo motor M axis 
Transducer 

Servo motor N axis 

Transducer 

Emergen~op ACl00V 
- - ~rv-- +10% 

-15% 
lcp 

A06B-6050-H401-H403 



\.0 
CX> 

Fig. 2.l(c) shows standard connection diagram of A06B-6050-H404. 

NC control unit 

Electromagnetic 
contactor Fuse 

u -----o 
Power 

0----0---...__0----o transformer 
V 

w 
Power source 
AC 31/J 

Terminal screw M4 

(When 3.Smm2 cable is used, 
use crimp style terminal 
S.S-S4) 

CN6L CN5L 

CN6M CN5M 

CN6N CN5N 

Tl 
AC}-------,,------------.. 

CNIL I r)----'I 

2·~~ 

CNIM 3 n---~--_... __ 
4,~~ 

CNIN 5L0 ---.....------' 

CN2 

Velocity 
control unit 
for 3 axes 

T2 
4 6 

6L1 >----i 

7L•,__ _ _, 

5Mc>---,-t--~ 
6Mc>--------'I 
7M0 --------'I 

--+-+-I 

5Nr }------.-If-+---' 

6N1 ,.__, 

7N<>----'I 
,k- ,k-c>--......_._, 

~~ 1 r3 
-~-"""' ,2 Regenerative 

'--+-- ----___:c.,..__--+-+--o3 discharge 
r)---~ unit 

---+-+---< >4 ..__ ____ _, 

I T3 
2 Regenerative 

-------< 13 discharge 
'--------------04 unit 

'-------' 

------------1K3---------~ 

Machine tool 

Servo motor L axis 

Servo motor M axis 

Servo motor N axis 

AClOOV 
+I O% 
-15% 
1</> 

A06B-6050 - H404 

Fig.2.1 (c) 



2.2 Detailed Servo System Connection Diagram 

2.2.1 Details of connections of cable K 1 

NC control unit Velocity control unit 

OVLlL,M,N CNlL M,N(3) 

OVL2L,M,N CNlL,M,Nfia 

VRDYlL,M,N CNIL,M N(4) 

VRDY2L,M,N CNIL,M,N(l1) 

C: 
ENBLIL M,N CN1L,M,N(2} 

ENBL2L,M,N CNIL,M,NM 

---- PRDYlL,M,N 

*ALM4L,M,N 

_____ _______ * A_ L_M_B_L_,,_M ..... ,__,N ,___.,__.,__'--'-_ 

Cable employed: 0.l~0.18mm2 

paired shielded 

Vinyle sheath . _ ___ __,, 

COML,M,N 

Connector MR20LFH 
(Honda Tsushln Co., Ltd.) 

Shield ----~-# 

Paper tape 

Shield 

Drain wire Cotton fiber 

Fig. 2.2.1 
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2.2.2 Details of connections of cable K2 

Power transformer 

1st 2nd 3rd 
axis axis axis 

41 44 47 

42 45 48 

43 46 49 

51 
~ 

52 

Screw terminal !\ 

2.2.3 Details of connections of cable K3 

Power transformer 

R 

s 
T 

31 

32 

33 

34 

35 

36 

Screw M~ 

Velocity control unit 

18A CN2(1) 

CT CN2 (2) 

18B CN2(3) 

TORI CN2(4) 

TOH2 CN2 (5) 

/
1 

Connecto, { SMS 6P W- 5 } 
employed RC 16 M- SCT3 (Bumdy Japan 

Fig. 2.2.2 

Velocity control unit 

R T l (A) 

s Tl(l ) 

T T1(2) 

/2crew M4 

(Cable employed: 3.5mm2
, 600V heat-resistive vinyl wire) 

Fig. 2.2.3 

2.2.4 Details of connections of cable K4 

Cabinet i Velocity control unit 

AC IO0V 
I00B T l (3) 

i qi ---o-, I C 
I00A T 1 (4) 

EMG I ScrewM4 
Contact OFF at 
emergency stop 

(Cable employed: 0.7Smm2
, 200V vinyl wire) 

Fig. 2.2.4 
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2.2.5 Details of connections of cable KS 

(1) Mode l 5 , 0 

Velocity con trol unit 
T l (5L,M,N) 

T l (6L ,M,N ) 

Tl (7L ,M,N) 

Screw M3.S 

Cable employed: 2.0mm2 (37/0.26) 
4-conductor vinyl cabtyre cable 

(2) Model 10 

Velocity control unit 
Tl (5L,M,N) 

Tl (6L ,M,N) 

TI (7L ,M,N) 

Screw M4 

Cable employed: 3.Smm2 (45/0.32) 
4-conductor vinyl cabtype 

G 

A 

B 

C 

D 

Model 
0 
s 

Connector employed: MS3 l 06B 18-1 OS (Straight type) 
MS3108Bl8-10S (Elbow type) 

MS3057- IOA 

Cannon 
connector 

Guide key 

Fig. 2.2.5 (a) 

G 

A 

B 

C 

D 

Model 
10 

Connector employed MS3106B22-22S (Straight type) 

MS3108B22-22S (Elbow type) 

Cable clamp MS3057-12A 

Cannon 
connector 

Guide key 

Fig. 2.2.5 (b) 
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2.2.6 Details of connections of cable K6 

Velocity control 
CN5L ,M, N(l),(2),(3)j 1 Motor 

unit ov 17 rl N,T 

CN5L, M, N (4),(5),(6)) + 5V I I 

J ,K I I 

CN5L,M,N(7) J CWL ,:M,N I -r 
I 

CN5 L ,M,N(8) ) OHlAL 
I I l R. ,,M,N I 

CN5L ,M,N(9) ) ,; OH2BL I I y s , ,M ,N I 

CN5L ,M,N(l(» ) C3L ,:M,N -) M 

CN5 L ,M,N(ll) J C4L , IM,N ) L 
'1 

CN5L ,M,N(li ,. C2L I , ,M,N 
'1 
r 

p 

CN5L,M,NM) CIL 
I 

, 1M,N C 

CN5L.M N(l~ I PCZL , IM,N F 

r'NST M_N/1~ *PCZL 
I 

, 1M,N 
I X G 

CN5L,M,N(l8 l PCAL I , 1M,N A 
I 

CN5L,M,N(l1) ) *PCAL 
I 

, 1M,N ) D 

CN5L,M,N(l$ PCBL 
I , 1M,N B 

CN5L,M,N(l9 ) 
. I I E *PCBL , ,M,N I 

CN5L,M,N~<» j SGL I • lM,N I H ' --7 
\ Canon connecto, 

Connector employed: MR-20LWMH MS3 l 06B20-29SW (Straight type) 
(Honda Tsushin Co., Ltd.) 

Braided wire 

Twisted paired 
wire 

MS3 l 08B20-29SW (Elbow type) 

Cotton fiber 

Drain wire 

Fig. 2.2.6 
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Cannon 
connector 

Guide key 

A 

Mo 0 

L No 0 

Ko OT 

Jo oS 
0 0 

H G 

MS3102A 

B 
0 C 

0 
PO 

oD 
R 

0 oE 
0 
F 

20-29 PW 



2.2.7 Details of connections of cable K7 

Velocity control NC control unit 
unit CN6L,M,N( 1 ),(2),(3) ov ,7-- ---- ---\ 

I I 

I I 
I I 

CN6L,M,N(8) OH l BL,M,N 

I CN6L,M,N(9) OH2BL,M,N 
I I 
I I 

CN6L,M,N(l4) ' ' PCZL,M,N 

CN6L,M,N(l 5) *PCZL,M,N I 

CN6L,M,N(l6) j PCAL,M:N 

CN6L,M,N(I 7) *PCAL,~(N 

CN6L,M,N(I8) PCBL,M,N 

CN6L,M,N( 19) *PCBL,M,N I 
I 

CN6L,M,N(20) SGL,i-,(N ! - --- ----

\ Connector employed: MR-20LWFH 
(Honda Tsushin Co., Ltd.) 

Cotton fiber 

Paper tape 

Braided wire 

Sheath (black) 

Fig. 2.2.7 
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2.2.8 Connections of separate discharge unit 

(1) In case of A06B- 6050-H401 - H403 (option) 
(i) Details of connection of regenerat ive discharge unit 

Disconnect the jumper 
wire from terminal s 

he T2 (4) - T2 (5) when t 
separate regenerative 
discharge unit is empl 

Cable employed: 2.0mm2 (37/0.26) 
600V heat-resistive vinyl cable 

oyed . 

LCC 

HCA 

Velocity control unit 

T2 (4) 

' T2 (5) l 

'C 

- T2 (6) 

Screw terminal M3.5 

Regenerative 

- T3 (1) discharge unit 
' T3 (2) -

Screw terminal M4 

Fig. 2.2.8 (a) 
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(ii) Details of connection of cable K2 
For connections of cable K2 in 9.1.2, change the connection of TOH! 
and TOH2 as follows. 

Power transformer Velocity control unit 
(Unit to connect terminals 
51, 52 of transformer) 

4 1 ISA CN2 (1) 

42 CT ' CN2 (2) 

43 18B ' CN2 (3) 
-

(Thermostat contact) 
5 I TOH! CN2 (4) 

I I TOH2 TOH2 - CN2 (5) 52 r 

' Connector SMS6pW-5 (Nihon Burndy Co.) 
Screw terminal M4 employed RC16M-SCT3 

Cable employed: 0.7Smm2 (30/0.18) 
200V heat-resistive vinyl cable (Thermostat contact) 

T3 (3) I Regenerative 
T3 (4) discharge unit 

/.mw t,mm,1 M4 

Fig. 2.2.8 (b) 
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(2) In case of A06B-6050-H404 (standard) 
(i) Details of connection of regenerative discharge unit 

Disconnect the jumper 
wire from terminals 
T2 (4) - T2 (5) when the 
separate regenerative 
discharge unit is employed 

Cable employed: 2.0mm2 (37/0.26) 
600V heat-resistive vinyl cable 

Velocity control unit 

LCG T2 (4) 

l T2 (5) 

HCA 
Y' 

... T2 (6) ,, 

/4mw te,min,I M3.5 

Regenerative 

, T3 (1) discharge unit 

/ , T3 (2) 

/ /1 

Regenerative 

T3 (1) 
discharge unit 

T3 (2) .. 

Fig. 2.2.8 (c) 

- 106 -



(ii) Details of connection of cable K2 
For connections of cable K2 in 2.2.2, change the connection of TOHl 
and TOH2 as follows. 

Power transformer 

41 

42 

43 

(Thermostat contact) 

- 5 I TOHl 

I 52 TOH2 

Screw terminal M4\ 

Ca 
20 

ble employed: 0.75mm2 (30/0.18) 
0V heat-resistive vinyl cable 

2.3 Connection of Power Transformer 

Velocity control unit 
(Unit to connect terminals 
51, 52 of transformer) 

18A CN2 (I) 

CT CN2 (2) 

18B CN2 (8) 

CN2 (4) 

TOH2 CN2 (5) 

/ Connector SMS6PW-5 (Nihon B employed RC16M-SCT3 

T3 (3) (Thermostat contact) 

T3 (4) 
I Regenerative 

discharge unit 

(Thermostat contact) 
T3 (3) 
. I Regenerative 

T
3 

<
4J discharge unit 

Fig. 2.2.8 (d) 

Refer to the same subsections in Chapter I in this manual. 
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3. SETTING AND ADJUSTMENT OF VELOCITY CONTROL UNIT 

3.1 Setting and Adjustment of Velocity Control Unit PCB 

3.1.1 Parts location 

PCB A20B-1001-0770 
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3.1.2 Setting terminal 

PCB AZOB-1001-0770 

Table 3.1.2 

Terminal 
Stan<lard setting Remarks 

setting 0/5 10 

Sl L L TOH setting (Note 1) 

S2 X X DC alarm setting (Note 2) 

SlOL ,M,N H H TG alarm enable (Note 3) 

S17L,M, N H H 

S18L,M,N L L Current limit setting 

S19L ,M,N H H 

S20L,M,N H H Absolute code output enable (Note 4) 

S22L ,M,N 0 X Compensation circuit setting 

S23L,M,N 0 X VCMD gain setting (Note 5) 

S24L,M,N 0 0 F/V ~ircuit filter setting 

S25L,M,N X X 

S26L,M,N X X Compensation circuit 
S27L,M,N X X 

S281,M,N X X 

S291 ,M,N X X F/V input pulse width setting (Note 6) 

S30L,M,N L L Current loop gain setting 

S31L,M,N H H TG alarm enable 

S321,M, N 0 0 Setting for abso l ute pulse coder (Note 7) 

S331,M,N X X OVC alarm level setting 

Terminal 
Pulse coder Remarks 

s e tting 2000P 2500P 3000P 

S81,M, N L L H Pulse coder F/V gain setting 

S9L ,M, N H L L 

S141,M,N L H H 

S15L,M,N H L L Pulse coder pole number and 

S161,M,N H L H 
pulse number setting 
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Terminal 
NC system 

setting FSO,FS1,FS2, FSlO, FSll, FS12 Remarks 

Note 1. 

Note 2. 

Note 3. 

Note 4. 

Note 5. 

Note 6 . 

Note 7. 
Note 8. 

FS3,FS6,FS9 

S34 X 0 VRDY signal setting 

If the power transformer is connected to terminals CN2(4) and (5), 
set Slat L side. 
If the regenerative discharge unit is mounted, set S2 in the 
short-circuit state. If it is not mounted, set S2 in the open 
state. 
If check is required without connection of the motor power cable, 
set SlO at L side. 
If S20 is set at L side, absolute codes from the pulse coder is 
output to NC while VRDY is on. If VRDY is turned OFF, the alarm 
code is output. If S20 is set at H, the alarm code is always 
output. 
If S23 is short- circuited, 7V/2000 rpm is set, and if it is open, 
7V/1000 rpm is set . 
If S29 is short-circuited, the velocity feedback voltage is changed 
from 3V/1000 rpm to l.5V/1000 rpm. Normally, set it in the open 
state. 
If ABS pul se coder is used, set S32 in the open state. 
Setting operations are shown in the Fig. below. 

Setting plug 

(a) Set at H side (b) Set at L side 

3.1 .3 Variable resistor 

Table 3.1.3 

Volume Standard setting Remakrs 

RVlL,RVlM,RVlN 50% Gain setting 

RV2L,RV2M,RV2N - Adjustment of offset voltage 

RV3L,RV3M,RV3N - Adjustment of velocity feedback voltage 

Note 1. RV2L,M,N and RV3L,M,N are adjusted before shipping from the factory. 
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3.1.4 Check terminals 

Table 3.1.4 

Check terminal Symbol Contents 

Note 1 . 

Note 2 . 

Note 3. 

CHlL,M,N VCMD a X velocity command voltage (Note 1) 

CH2L,M,N TSA 0 . 8 x velocity feedback voltage 

CH3L,M, N ov ov 

CHSL,M,N Compensation circuit 
CH6L,M,N 

CH7L,M,N R R-phase current command 

CH8L,M, N s S-phase current command 

CH9L,M, N T T-phase current command 

CHlOL,M,N IR R-phase current feedback 5.45A/V 

CHllL , M,N IS S-phase current feedback 
(Motor 0,5,10) 

CH12L,M,N IT T-phase current feedback 

CH13 TRW Triangle wave (Note 2) 

CH14L,M,N ER Error voltage (Torque command) 

CHlS +sv +sv 

CH16 +15V +15V 

c·Hl 7 -lSV -15V 

a= 0 . 344 when VCMD is 7V/1000 rpm 
a= 0 . 687 when VCMD is 7V/2000 rpm 
Wave form of triangle wave is as follows . 

12± 1.5 V 

1------- 3 60±3011sec 

Motor load currents (peak values) can be monitored using the same 
conversion as CHl0-12 . The effective values can be obtained by 
multiplying 1/n. 

- 116 -



"Tl ~-
w 
N 

AC 30 
185V 

I I 
---0~ 

t ---0~ 

I 

-IJ , -=z 2, -IJ ,~ Current 
detector 

AC servo motor Detector 
(Pulse coder) 

I 7 
I I \ 

II 
Dynamic 
brake 
circiut 

AC servo motor Detector 

1
~Pulse coder) 

t-t--f-l-+-+--+-'i'------l-.-1---J, t--+-+-+--+-+---+-1--l--l-----_J_J_l---l1 
~ h ~ <> ~ l~ 

Current 
detector 

~ 

t 

Current 
detector 

_Dynamic 
·brake 
circuit 

AC servo motor 

7 
I I 

11 

~ Dynamic 
brake 
circuit 

Detector 
(Pulse coder) 

(.,.) 

N 
0:, 

0 
C, 

"" C 
iii' 

(Cl ... 
Ql 

3 
0 ..... 
< 
ct> 
0 
C, ~-
("') 
0 ::s 
.-+ -, 
2. 
C 
:, 
;:.: 



Velocity CH5L CH6L R + 
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4. TROUBLESHOOTING 

4.1 Protection and Fault Detecting Function 

4.2 Troubleshooting 

For subsectin 4 - 4.2 refer to the same subsection in Chapter I in this 
manual. 
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5. PARTS SPECIFICATION AND LOCATIONS ON VELOCITY UNIT 

5.1 Model 0/5, Model 0/5 and Model 0/5 (A06B-6050-H401) 
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5.2 Model 0/5, Model 0/5 and Model 10 (A06B-6050-H402) 
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5.3 Model 0/5, Model 10 and Model 10 (A06B-6.050-H403) 
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5.4 Model 10, Model 10 and Model 10 (A06B-6050-H404) 
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APPENDIX 1 

1. REVERSE CONNECTION 

1.1 Connection and Rotational Direction 

For AC servo unit there are connection cables of power supply, feedback 
signals and motor power . 

There are standard connection and reverse connection for the feedback 
signal cab l e and motor power cable according to the rotational direction which 
follows the feed command from the control unit . 

The rotational direction corresponding to the (+) f eed command 

Standard connection 
(+) Command 

Reverse connection 
(+) Command 

To make reverse connection, next procedure should be taken. 

1.2 Method 

(1) For Model 2-0 - 30R 

Change the connection of connector mounted on velocity control unit side 
of feedback signal cable K6 (between motor and CNS) . 

CD Signals PCA and PCB should be replaced each other in cable K6 . 
(2) Signals *PCA and *PCB should be replaced each other in cable K6 . 
G) Signals CW and OV (terminal 1 or 2 or 3) should be connected . 

Note 1. 
Note 2, 

Note 3 . 

Connection of motor power line is not changed. 
This method can apply to velocity edition C or after of 
velocity control unit PCB (A20B-1000-0560) . 
The method in item (2) apply to the edition A and B of PCB. 
This method can apply to AC SERVO UNIT for 2 axes control and 
AC SERVO UNIT for 3 axes control. Reconstruct cable K6 for 
axis to be reverse connection according to above changing. 
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Detail of connection of cable K6 in reverse connection . 

Velocity control 
CN 5 (1),(2),(3) 1 Mot or 

unit OV r -, r -i N,T 

CN5 (4),(5),(6) J + 5V 
I I 

J , K I I 
I I 

CN5 (7)-6--
I I 

CW I 

' I 
I 

CN5 (8) OHl I R 
I .., I 

CN5 (9) ,._ OH2 I s I .., 
CN50~ ..._ CB 

I 
I 
I M 

CN 5 n1\ 
I 

C4 I L I 
I I 

CN5~ C2 I l p 
' I I 

CN 5M Cl I I C I I 

' CN 5 Ml, PCZ I F I 

' CN5 /Is , *PCZ G 

CN5M, PCB f I ; B 

CNS n'tl: 
I I 

*PCB I I 
i E I 

', I I 
c N 5 oa PCA i I A I 

' I I 

CN 5 09 *PCA i i D 

CN5 ~~ , 
I I 

SG i I : I J H 

\ Cannon MS3106B20-29SW (Straigh 
Connector employed: MR-20LWMH connector MS3 l 08B20-29SW (Elbow 

(2) For Model 4-0, 3-0 

t type) 
type) 

Change the connection mof connector mounted on velocity control unit s i de 
of cable Kl and K7 between NC and velocity control unit . 

CD Signal PCA and PCB should be replaced each other in cabl e K7 . 
(2) Signal *PCA and *PCB should be replaced each other in cabl e K7 . 
Q) Signal VCMD and EC should be replaced each other in cable Kl . 

Note 1. Connection of motor power line is not changed . 
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Detail of connection of cable K7 in reverse connection. 

Velocity control l NC 
unit CN 6 (1),(2),(3) ov , I \ 

] I 
I 

CN6 (8) OHl I 
I 

I CN6 (9) OH2 I 
I 

I I I 
I 

CN6 (1~ PCZ 
I 
I 

CN6 M *PCZ I 
I 
I 

CN 6 (18 PCB 
1 I 

I 

CN 6 (17) *PCB 
I I 

I 

CN6 (18 PCA 
I I I 

I 

CN6 (19 *PCA 
1 I 

I 

CN6~ SG 
1 ______ : 

Detail of connection of cable K7 in reverse connection. 

NC Velocity control unit 

CNl (7) 

\ \ VCMD 
- --+-----e-,--ii-_-' __ - - --- - - - - ,_,,,, 

CNl ~~ 

OVLl CN I (3) 

OVL2 CNl (18 

VRDYl CN 1 (4) 

VRDY2 CNI 07) 
ENBLI CNI (2) 

ENBL 2 CNI U~ 
PRDYl CN l ll ) 

PRDY2 CNl 0~ 

(3) For Model 5-0 

Change the connection of connector mounted on velocity control unit side 
of feedback signal cable K6 (between motor and CNS). 

CD Signal PCA and PCB should be replaced each other in cable K6 . 
@ Signal CW and OV (terminal 1 or 2 or 3) s hould be connected. 

Note 1: Connection of motor power line is not changed . 
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Detail of connection of cable K6 in reverse connection. 

Velocity control unit Motor Model 5-0 

CN 5 tl),(2),(3) ov / -- ---- ----' Gray 

CNS (4),(5),(6) +sv l Red 
I 

C N 5 (7) r CW I 
I 

CNS M C8 J Brown/White 

CN s (J.J) C4 Orange/White 

CNS~ C2 Yellow/White 

C N S(J.$ *PCZ Green 
_., I 

C N 5 (1$ PCB I Blue 

CNS (1$ ,_ PCA 
I Blac~ I 

CNS~(» SG I Black ( thick) --------- I 
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APPENDIX 2 

1. AC SERVO MOTOR MAINTENANCE 

1.1 Outline 

As a rule, AC servo motor is free from periodic maintenance because 
wearing parts are not included . But AC servo motor ~ontains precise detector, 
so false operation or damage in transit mi ght cause failure or trouble. It is 
recommended to check the motor referring to this manual at every chance. 

1.2 Acceptance and Storage 

Immediately upon receipt of servo motor, check the following items. 

o Whether servo motor is exactly the specified one (check the type, 
detector type). 

o Whether there is any mechanical damage sustained in transit or not. 
o Whether the rotating part can be normally turned by hand. 
o In the case of the motor with brake, whether the brake is normal. 
o Whether there is any loosened screw or play. 

Every servo motor undergoes s trict inspection before shipment, therefore 
any special receipt inspection may not be required as a rule . If the receipt 
inspection is particularly needed, however, it is advisable to refer to the 
specifications regarding the wiring of servo motor and detector, current, and 
voltage so as to make the inspection without any mistake. Don't leave the 
received servo motor outdoors, but preserve it indoors. Avoid storing it in 
the place with an extremely high or low humidity, a radical change of 
temperature, and dust. 

1.3 Mounting 

Note the following points when mounting the servo motor. 

(1) The water-proof structure of servo motor is not so strict. If cutting 
oil, lubricating oil, etc. penetrate into the inside of the motor , these 
may cause poor insulation, short-circuit of the coil. Therefore, due 
care should be taken so that the motor body will be kept away from such 
liquids as cutting oil and so on. 

(2) When mounting the servo motor on the gear box where liquid lubrication is 
performed , if the lip of the oil seal is always exposed to oil, there is 
a possibility that the oil may penetrate little by little into the inside 
of the motor in the course of a long time. Therefore the height of the 
oil level must be lower than the oil seal lip. When the servo motor is 
mounted with the output shaft upward, mount another oil seal a t machine 
side so as to make the structure where the oil which passed through the 
first oil seal can directly flow outside. 
The oil seal used for the respective servo motors are listed in the 
following. 
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Motor model Oil seal specif ication 

1-0, 2-0 AB0598EO (SB type) 

0, 5 AB1314FO ( II ) 

10 , 20M, 20, 30, 30R AB2057GO ( II ) 

The oil seals used · for the servo motors are the products of JAPAN OIL 
SEAL INDUSTRY Co . , Ltd . 

(3) The servo motor is coupled with the load through the direct coupling, 
gears , timing belt or such . In any case the force exerted on the motor 
shaft must not exceed the values shown in the following table, therefore 
due care shoul d be taken for the operating condition, mounting method, 
and mounting accuracy . 

Motor model Permissible radial load 

1-0, 2-0 25 kg 

0, 5 75 kg 

10, 20M, 20, 30, 30R 450 kg 

o The values of permissible radial loads are the ones when the load is 
imposed on the end of the shaft. 

The values in th~s table indicate the maximum permissible loads -which are 
the sum of the constant f orce always exerted on the shaft owing to the 
mounting method (e . g . , the force given by the tension of the belt when 
the belt coupl ing is used) and the force generated by the l oad torque 
(e.g. , the force transmitted f rom the gear face) . 

o As a rule , axial load to the shaft should be avoided . Servo motor 
contains precise detectors , so excess axial shock may give damage· to 
detectors. 

(4) Make the wiring between the servo motor and the control circuit without 
any mistake, just as specified in the specifications . (See the 
connection diagram of the machine . ) A mistake made in the wiring may 
cause runaway or .abnormal oscill ation. an~ may gi~e damage to the motor or 
the machine . When the wiring is completed, measure the insulation 
between the power line and the motor f rame before turning on the power. 
The measurement should be make with a 500V megger . Further, check the 
insulation between the signal lines and the motor f rame with a 
multi-tester. Be sure not to use a megger especiall y for measuring the 
insulation of the signal l ines for the pul se coder . 
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1.4 Replacement of Pulse Coder 

(1) Abstract 

This section is described about the way of replacing pulse coders 
assuming the case of urgent field troubles due to pulse coders defect, and the 
way of checking the phase-relationship be t ween AC servo motor and pulse coder. 
So, if possible, please re- check the phase-relationship. 

(2) The way of replacing pulse coder 

The method written here is applicable to AC servo motor model 0, 5, 10 , 
20M, 20, 30 and 30R. It is impossible to remove pulse coder from other motor 
models (2-0, 1-0, 3-0, 4-0), because pulse coder itself is directl y assembled 
on to the motor shaf t for those type. 

a. Remove defective pulse coder. (see Fig. 1) 
<D remove rubber cap. 
~ unfasten bolt 1. 
Q) unfasten bolt 2. 
® remove pulse coder (+attachments) from the motor shaft. 

b. Mount new (good) pulse coder. 
CD mount pulse coder (+attachments) on the motor shaft. Notice that 

both a tooth (of coupling) and a groove (of pulsecoder) are just 
fitted together. Care should be taken, for fitting length is short. 

(Z) connect both shaft by bolt 1. 
Q) adjust marking-off line between attachments of pulse coder and motor 

housing. 
® fasten bolt 2. 

(3) The way -0f checking the phase-relationship 

The method written here is applicable to all models of FANUC .AC servo 
motors . 

CD connect V & W of motor power line. (see Fig. 2) 
(Z) excite motor at rated DC current f rom U to V & W. (U_: +, V & W: -) 
G) supply DC SV to the pulse coder, and check signals of Cl - C8 . 

or 

Correct pattern•.is as follows. 

Cl 
1 
1 

C2 
1 
1 

C4 
1 
1 

C8 
1 
0 

* change position of C8 is accurate. 
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Attachments Mark (Pulse coder) near the direction of cable 

I 

Motor 
shaft -+1--1--+--.-- --'-- --1-1--U--~~-

Bolt 1 
(MS) 

Bolt 2 (M4, 3pcs) 

Motor housing 

Rubber 
cap 

Fig. 1 

--1---(J-

Mark-off line 

- \ ' 
;, RATED DC CURRENT AT THE CHECK OF PHASE- R~LA'l)\ONSHIP IS AS FOLLOWS. 

MOTOR MODEL 3-ct, 
+ u _, . 1-0, 

' • 0 , 5 

• J · ,_' •• 
10 
20, 
30R 

... 
Fig. 2 
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2. COMPENSATING CIRCUIT SETTING FOR AC SERVO UNIT 

1) AC servo unit (for one axies) 2 - 0 to 30R 

Standard setting 
Setting 

pin 0 
5 

S21 X X 

S22 X X 

S23 0 0 

S24 0 0 

S25 0 0 

S26 X X 

S27 X X 

S28 X X 

Expanation 

10 20 
30 

X X 

X X 

X X 

0 0 

0 0 

X X 

X X 

X X 

S21: 

S22: 
S23 : 

S24: 
S25: 
S26: 

S2 7:. 
S28: 

30 Description 

R 

X High-frequency gain 

X High-frequency gain 

X VCMD gain setting (7V/1000 rpm, 7V/2000 rpm) 

0 F/V circuit filter setting 

0 High- frequency gain 

X Low- band gain 

X High- frequency gain 

X Low- band gain 

Short-circuit is marked with a circle. 

Should it be short-circuited, the high-band gain 
decreases. Effective when oscillation is generated 
•in the high band (200 to 400 Hz) 
Be sure it is in the open state. 
lV/1000 rpm is set in the open state. 
7V/2000 rpm is set in the short~circuit. 
Be sure it is short-circuited. 
Should it be open, high-band gain increases. 
Should it be short-circuited, the low-band gain 
decreases. Eff ective in a fu l l-close circuit, or 
when· inertia is large. 
Should it be open, the high-band gain increases . 
Should it be short-circuited, the low-band gain 
decreases. Effective when inertia is large . 

* Whenever the setting of a compensating circuit is cha~ged according to 
this table, . please make contact with our service office • 
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2) AC servo unit (for two axes) 

Standard setting 
Setting 

Description 
pin 1-0 0 

2-0 5 

S22L,M 0 0 Gain switching 

S23L,M 0 0 VCMD gain setting (?V/1000 rpm, 7V/2000 rpm) 

S24L,M 0 0 F/V circuit filter setting 

S25L,M X X High-frequency gain 

S26L,M X X Low-band gain 

S27L,M 0 0 High-frequency gain (Note 1) 

S28L,M X X Low- band gain 

Short- circuit is marked with a circle. 

Note) The open state for S27L,M is standard .setting since A20B- 1001-0470/ 05B 
edition. 

Explanation S22L,M: 
S23L,M: 

S24L,M: 
S25L,M: 

S26L,M: 

S27L,M: 
S28L,M: 

The open state double the total gain. 
?V/1000 rpm is set in the open state. 
?V/2000 rpm is set in the short-circuit. 
Be sure it is short-circuited, 
Should it be short- circuited, the gain 
decreases. Effective when oscillation is 
generated in the high-band (200 to 400 Hz) 
Should it be short-circuited, the low-band gain 
decreases. Effective in a full-closed circuit , 
or when inertia is large. 
Should it be open, the high-band gain increases. 
Should it be short-circuited, the low-band gain 
decreases. Effective when inertia is large. 

* Whenever the setting of a compensating circuit is changed according to 
this table, please make contact with our service off ices, 
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3) AC servo unit (for three axes) 

Setting Standard setting 

pin 
0/5 

S22L,M,N 0 

S23L,M,N 0 

S24L,M,N 0 

S25L,M,N X 

S26L,M,N X 

S27L,M,N X 

S28L,M,N X 

Explanation 

Description 
10 

X Gain switching 

X VCMD gain setting (7V/1000 rpm, 7V/2000 rpm) 

0 F/V circuit filter setting 

X High-frequency gain 

X Low-band gain 

X High-_frequency gain 

X Low-band gain 

Short- circuit is marked with a circle 

S22L,M,N: The open state double the total gain. 
S23L,M,N: 7V/1000 rpm is set in the open state. 

7V/2000 rpm is set in teh short-circuit. 
S24L,M,N: Be sure it i s short- circuited. 
S25L,M,N: Should it be short- circuited, the high-band gain 

decreases. Effective when oscillation is 
generated in the high band (200 to 400 Hz) 

S26L,M,N: Should it be short-circuited, the low-band gain 
decreases. Effective in a full-closed circui t, 
or when inertia is large. 

S27L,M,N: Should it be open, the high-pand gain increases. 
S28L,M,N: Should it be short-circuited, the low-band gain 

decreases. Effective when inertia is large. 

* Whenever the setting of a compensating circuit is changed according to 
thi s table, please make contact with our service of fices. 
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FANUC AC SERVO UNIT MAINTENANCE MANUAL (B-54765E) 
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