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 • No part of this manual may be reproduced in any form. 
 • The appearance and specifications of this product are subject to change without notice. 
 
The products in this manual are controlled based on Japan’s “Foreign Exchange and 
Foreign Trade Law”. The export from Japan may be subject to an export license by the 
government of Japan. 
Further, re-export to another country may be subject to the license of the government of 
the country from where the product is re-exported. Furthermore, the product may also be 
controlled by re-export regulations of the United States government. 
Should you wish to export or re-export these products, please contact FANUC for advice. 
 
In this manual, we endeavor to include all pertinent matters. 
There are, however, a very large number of operations that must not or cannot be 
performed, and if the manual contained them all, it would be enormous in volume. 
It is, therefore, requested to assume that any operations that are not explicitly described as 
being possible are "not possible".  
 



Section l 

This manual is applied to the 2-phase controlled (single phase-full 
wave) DC Serve Unit. 

Section 2 

This manual is applied to the 6-phase controlled (3 phase-full wave 
DC Servo Unit type A06B-6035-B005-007. 

Section 3 

1. This manual is applied to the 6-phase controlled (3 phase-full 
wave) DC Servo Unit with the Velocity Control Unit type A06B-
6035-H313~8 which drives DC motors model 0, 5, 10, 20 or 30. 

2. This manual is applied to the 6-phase controlled (3 phase -
full wave) DC Servo Unit with the Velocity Control Unit type 
AD6B-6035-H295- 6, which drives DC motors model 40, 50, 60 
or 60H. 
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SECTION 1 





1. General 

This maintenance manual describes the procedure to 

followed for the handling and maintenance of the GETTYS. 

DC Servo Unit. 

be 
FANUC 

A} When installing the NC system, connect the servo unit and 

motor as instructed in 11 Connection of Servo Unit and Motor 11 • 

After connecting them, proceed to set the servo unit as 

instructed in "Setting After Installation", 

The above steps will make the GETTYS. FANUC DC Servo Unit 

ready for operation. 

B} Conduct Periodical check-up as instructed in "Periodical 

Maintenance 11
• 

C} In Case of trouble, take the steps indicated in "Steps 1n Case of 

Trouble". 

2, Connection of Servo Unit and Motor ( For Special-purpose model) 

This section describes the procedure for extending feedback 

signal cables and power cables for motor drive between the servo 

unit and motor. 

In a closed loop, incorrect connection would bring the system· 

into an oscillatory state which may cause damage to the servo unit 

and motor. Make sure of proper connection. 

2.1 Connection for resolver system 

For a DC motor with a built-in resolver, either the regular 

or reverse connection should be made according to the direction of 

motor rotation as indicated in Fig. 2, 1 and Fig. 2. 2, 
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Servo Unit side 

Connector 
21 

MS 3108B 20-29P 

MS 3102A 20-29S 

\ 
A B C D E F 

TSA TSB DSA. urn DOA 
G H J K L M 

DOB s s RSA RSB 

N p R s T 
OHl OH2 

5 AJA 
6 AIB 

Tl 7 A2A 
B A2B, 

M4 screw I 
u u 
V V 
w w 
G G 

MS screw I 

\ 

I 

I 

A Red ' TSA M3 screw 

( )white TSB G I G 2 1G 3 h'rLJ ITTL: 
~ -- cc TSA TSB S S !OHi OH2 ~Yellow. A 

I) white! DSB R 1 R 2 S 1 S 2 S 3 

~ G-reenA DCA RSA RSB DOA DSA DOB 

( ) white( ncB 
--;--Red ·; RSA M4 screw 

( I white! RSB A I A 1 A 2 
~ -· 

A Violet OHl ~IA AIB A2A 
( I white! OH2 

ss~- -
]tJ.-'-=- Kl I I I ' 

Red AlA 
white AlB DC motor 

Black A2A 
Green A2B 

~ K21 

d" 
Red u . 

white· 
.V 

Black 
Green 

w 
G 

;\ K31 

d 
. 

Fig. 2.1 Regular connection 
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Connector 
21 

A B C 

TSB TSA 
0 H J 

DCB s s RSA 
N p R 

OHi 

Fig. 2. 2 

D E p Regular connection (NC"+" move conunand) 

DSB DSA DCA 
K L M 

RSB 
s T 

OH2 Reverse connection (NC 11
-

11 move command) 

5 A2A 
6 A2B 

Tl 
7 AIA 
8 AIB 

Reverse connection Fig. 2. 3 Direction of motor 
rotation 

2. 2 Connection for Inductosyn 

For the Inductosyn, either the regular or reverse connection 
should be made according to the direction of motor rotation as 
indicated in Fig. 2. 4 and 2. 5. 
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Connector 
21 

A B 

TCB TSA 
G H 

DCB s s 
N p 

p s 

Fig. 2. 5 

C D E F 5 A2A 

DSB DSA DOA 6 A2B 

J K L M Tl 7 AJA 

RSA RSB +15 -15 8 AIB 

n s T 
OHI OH2 M S 

Reverse connection 
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2. 3 Terminal Positions and Cable Routes 

A rear view of the servo unit specially designed for the NC 
device i,; provided in the figure below. Be careful not to confuse 
the shaft of the motor p·ower . 

.. 

. 

. 

Addi-
tional 

L M N 

M otor power 200 126, 200 200 ,126 
terminal 

C able route 

E 
t 

C 

Front 

J L J L 

l I@ l ~ 
Back 

I 
xtend the cables 
hrough the duct. 

able duct 

' 

------
Tl In 

I ' I ' I 
I I 

' ' 
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I I 

Power input I I 
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bvwb --
I -

1~ I 

Fig. 2, 7 
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2. 4 Maintenance area 

The minimum required space to be secured for smooth 
maintenance is shown in Fig. 2. 8. 

Magnetics 
cabinet 

700 

0 
0 ,_ 

0 
0 ,_ 

Main unit,,/ 

652 

700 

0 

"' "' 

Screw (MS) for 
fixing 
sice plate 

/ I 

_J 
'/.~ Approx., 

~ I j\130'" ' 

"' I I ' 
~ Front ~ 

Fig. 2. 8 
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3, Setting After Installation (For special-purpose model) 

A closed-loop FANUC NC servo unit requires partial change 
in setting according to input power supply voltage and input frequen­
cy (50/60Hz). 

3 .1 Setting according to input power supply voltage 

Set the input taps of the power transformers according to 
input power supply voltage. 

Power transformers for the servo unit and for control are 
provided, One power transformer for the servo unit is provided 
for each axis, Conduct the setting in respect of all the axes. 

As the taps of the power transformers are not visible from 
the front, follow the procedure shown in Fig. 3.1. When the setting 
is over, fix all disassembled items back in their original positions. 

( 1) Remove the six 
screws and 
remove the cover. 

~ 
Power 
For control 
transformer 

/.·::,:; 7Power 
'-'--'-'*1 . ..:...... _ _, transformer 

Fuse for servo 

(2) Remove the (3) 
unit 

Set the taps 
three screws 
and remove 
the plate on 
which fuses 
are provided. 

Fig. 3. 1 
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of the power 
transformer for 
the servo unit 
and the one 
for control. 



1) Setting tap of transformer for servo unit 

Make the connections specified in Table 3-1. 

Type 

For use 
in Japan 

For use 
in other 
countr-
ies 

Make the connections at terminals of the power transforme 
and tighten them securely. 
Cover the terminals fully with the furnished cap for insulation. 

Table 3.1 Tap setting 

Connection points for transformer 
Input Cable with Cable with Transformer 
voltage(V) red tape black tape tap 

200+10% 2 1 
220 II 3 1 
200 II 13, 23 11, 21 
220 II 15, 25 11, 21 
230 II 16, 26 11, 21 
240 II 17, 27 11, 21 
380 II 22 11 12, 21 
415 II 24 11 14, 21 
440 II 25 11 15, 21 
460 II 26 11 16, 21 
480 " 27 11 17, 21 
550 " 28 11 18, 21 
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Red tape 

Black tape 

For use in countries other 
that Japan 

28 

27 
26 
25 
24 

123 
22 

1 121 

I' , I 18 

I, 17 

. I 16 
I, 1s 
· I 14 
L.!_13 

, 12 

~l 

11 21 s ', 
18 28 

-

275V . 
_240V I 
_230V I 
220V 

2 07.SV 
200V 
190V 

ov 

275V. 

240V 
_230V 
_220V 

2 Q7.SV 
_200' 
190V 

ov 

-

.40V 
' -

20V 
' 

OV --
OV 

' 

120V 
140V--

7B 

5~ 

1\ 

7B 

7A 

6 

4 

SA 
SB 

3 
Red tape 2 

Black tape 1 

For use 
in Japan 

1 

~ 

-
'--tjj ~ 

II 

140V 

220V. 

200V 

7B 
) 

SB 

,1 

7B 

7A 

~' 
I 6 :,, 
l 120V ov SA 
I 14 

SB 

Fir.3.2 Power transformer for servo unit 

1-12 



2) Setting tap of power transformer for control 

Make the connections specified in Table 3. 2. 

Type 

Make the connections at terminal below fuse Fl. Tighten 
them securely. 
Cover the terminals of the power transformer fully with the 
furnished cap for insulation. 

Table 3. 2 

Input Connection at terminal 
Voltage (V) below fuse Fl 

For use in 200 +10% 200P 
Japan 220 " 220P 

200 " 200P 
220 " 220P 
230 " 230P 

For use in 240 " 240P 
other 380 " 380P 
countries 415 " 415P 

440 " 440P 
460 " 460P 
480 " 480P 
550 " 550P 

1-13 



For use in countries 
other than Japan 

For use in Japan . 

OP 
I 

SSOP 

OS 

l~SS 

SSOP USS 
-u U 480P 

'--- lOOS 
460P ' 

' 
-- 440P 

~ 41SP 
' 380P -
' 

- 240P OS - 230P -
220P - 200P 

-
OP 

-

Fig. 3. 3 

OP 
s 

220P 

220P 
--
IOP 
' 

~20 

Top Bottom 

F2 0 p 

I 

I 
I 
I 
I 
I 
I 
I 

~toG 

Power transformer for control 

3, 2 Setting according to input power supply frequency 

0 
s 

USS 

-
100 

115S 

s 
' -

0 s 

Set the dither and gain of the thyristor firing circuit of the 
speed control unit according to input power supply frequency, 50 
or 60Hz. 

One control speed unit is provided for each axis. Conduct 
similar setting for all the axes. 

Black and red tapes are attached to the thyristor firing 
circuits to indicate they are for 50Hz. And 60Hz respectively. 
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These circuits, when used at the specified frequency, do not 
require the setting described above. 

Prior to setting 

1) Connect to the NC device the feedback signal cable from the 
DC motor. 

2) For the power cable for the DC motor, remove terminals Tl 
5 and 6 of the speed control unit. Then bring them back in 
their original positions. 

3) As the setting is to be conducted with the DC motor in inactive 
state, the table may be lowered by its own weight when the 
NC device is turned ON. Before conducting the setting, fix 
the table so that it will not lower. 

Tl 

Fig. 3. 4 Rear view of 
speed control 
unit 

3. 2. 1 Setting dither 

1) Tools required for setting 

Oscilloscope 
Small alligator clip 

1 
2 

1-15 

Ve 1 ocity control unit 

firing circuit 

Jape designating 
50 or 60 Hz 

Fig. 3. 5 Front view of NC 

e[)============ 

1---lOcm ------j 



2) Setting procedure 

a) Set the NC device and servo 
unit ON, 

b) Short CH7 and CH12, and 

c) 

CH4 and CH12 of the thyristor 
firing circuit with the clip. 

Set the pulse width of CHU at 
1,000 µ s with variable 
resistor RV7 when the frequen­
cy is 50Hz and at 830 µs when 
the frequency is 60Hz. 
After the setting, remove the 

clip. 

d) Short CH6 and CH12, and 

e) 

CHS and CH12 of the thyristor 
igniting circuit by using the 
clip. 

Set the pulse width of CHU at 
1,000 µs with variable 
resistor R VB when the frequen­
cy is 50Hz and at 830 µs with 
the frequency is 60Hz. 
After the setting, remove 
the dip. 

3. 2, 2 Setting gain 

1) 

2) 

Tool required for setting 

Oscilloscope 1 

Setting procecure 

a) Set the NC device and 
servo unit ON, 

b) Feed a 11 +11 move 
command from the control 
panel so that CHl of the 
thyristor circuit. is set 

at +lv. 
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(Ground) 

CHI! 
0 

RV8 

0 

OCHl 2(P-:! 

CH7 CHS 
0 0 

CH6 
0 

CH+ 
RV7 0 

0 

Fig. 3. 6 Thyristor 
firing 
circuit 

Table 3-3 Setting level 

Power supply Pulse width 
frequency of CHll 

SOHz 1,000 µs 

60Hz 830 µs 

(Ground) 

0 CHI2(P-2) 

CHI 
0 

R6 {l 
---c=,.;:.. 

© 
RV 1 

Fig. 3, 7 Thyristor 
firing circuit 



The number of command 
pulse varies with the 
gear ratio, The number 
of pulses at the level of 
10 µ pulses is 100, 

Power 
supply 

frequency 

Voltage 
setting at 
point 11 rr 

when +lv is 

c) Adjust variable resistor 
R Vl at the point marked 
" ¢:I EP" of R6 of the 
thyristor igniting circuit. 
Set it at +O. 7v when the 
frequency is 50Hz and at 
+lv when the frequency is 
60Hz. 

applied to CHl 

50Hz +o. 7v 

60Hz -1. Ov 

Table 3-4 

4, How To Use Zero Position Shift Function (For special-purpose 
model) 

Zero return in a closed-loop FANUC NC device is effected 
by the grid system for stopping at a grid point of the position 
detector (resolver or Inductosyn) of the DC motor. 

The zero position shift function can move the mechanical 
stoppage point by electrically shifting the grid point. 

4, 1 Setting procedure 

a) Set the switch in Fig. 4. 2 at 0, set the control panel for zero 
return and set the dial in zero position. 

b) If the setting range on the dial is too narrow, turn the power 
for the NC device OFF and set the switch at O to 3 for zero 
return again. 

c) If the position is outside the setting range of the switch, change 
the dog position, 
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Fig. 4-1 

Setting range for zero 
position shift 

Zero return at ' 1+11 move command 

DEC_r 

Grid point 

Stoppage point 
of machine 

!setting on switch J 

Direction of table 
movement 

2nun -----l 

-
3 2 

MIN MAX -
Setting 

-ondial 

1 0 

Fig. 4-2 

Positions of switch and dial 

2 or 3 axes 

4 2 

Dial 

4 axes 

N 

M 

L 

Zero return at 11
-

11 move command 7 5 4 2 

=t> 

Grid point 

Stoppage point 
of machine 

!setting on switch! 

Direction of table 
movement 

2nun --~ 

MIN MAX -
Setting 
on dial -

-
-

0 1 2 3 

1 -18 

B N 

N 

Open the front door and look 
at printed circuit board. 



Zero position adjustment 

For a system without a circuit for zero position shift function 
(optional), a zero position adjustment can be made by rotating the 
stator of the resolver. 
Make a zero position adjustment as follows. 

1) Turn the power ON for zero return. 

2) Remove the motor cover (2 M6 bolts with a hexagonal hole) 

3) Loosen the screws for the pawl fixing the resolver. 

4) Retating the stator of the resolver will move the machine. 
Fix the resolver at the time the machine reaches a specifie 
position (zero position) . 

5) Check if the deceleration dog is in proper position. 

Note: If the screw mentioned in 3) above is excessively loosened 
until it falls off, the machine will start moving abruptly. 
Loosen the screw carefully. 

5. Steps in Case of Trouble ( For special-purpose model) 

The following three lamps to indicate the state of the DC 
servo unit are provided on the display panel of the NC device. 

(1) 

(2) 

(3) 

READY 

ALARM OH 

ALARM SV 

Indicates that both the NC device and DC servo 
unit are ready. 

Indicates that either the NC device or servo unit 
is overheated. 

Indicates that the DC servo unit is in alarm 
state. 

The remedies in the following cases will be described here. 

(1) READY does not light. 

(2) ALARM OH lights. 

(3) ALARM SV lights. 

The operator should take the remedial steps indicated by a 
circled number. If its cause is not found out after these steps, 
please contact Fujitsu FANUC. 
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5, 1 READY Lamp does not Light 

Step Item Check point Remedy 

CD Is the servo alarm Referto5.3. 

lamp lighted? 
YES . 

I > 
• 

NO 

@ Is any phase of the Check the Check the power 

AC input voltage voltages at the supply side. 

lacking? AC input 
terminals shown 
in Fig. 5 .1. 

3 Has the AC input Check the Replace the 

blown out? voltages fuse, 

(AC200/220v} 
among the output 
ends of fuses 
3 to 10. 

4 Has the input fuse Check the voltages 

of the speed control between the output 

unit blown out? end of fuses 12 and 
13, 15 and 16, 13 and 
19 and 21 and 22. 
(AC240v} 

5 Has the t24v fuse of Check the voltages Eliminate the cause 

the speed control at the output ends and replace the fuse, 

unit blown out? of fuses 23, 26, 29 
and 32 shown in Fig 
5. 9, (DC 24v} 

6 Is AC 115v applied Check the voltages Check the NC power 

to T2 of the speed at T2 ( l} and (2) supply circuit. 

control unit? shown in Fig, 5. 7, 

7 Is the VELOCITY Check the voltages Check the cable 

READY signal ON at J9 -A8 shown in between the speed 

for the position Fig. 5. 2 and 5. 3. control unit and 

control unit? {VELOCITY READY position control u 

at Ov} unit inside the speed/ 
position control unit . 

. 
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Step Item Check point Remedy 

8 Is SERVO READY from Check the voltages Check the interior 

the position control at J7 -AB in Fig. 5. 2 of the position 

unit ON? and 5. 3. control unit. 

(SER VO READY 
at +5v) 

9 Check the NC device Refer to the maintenance manual 

side. of the NC device. 

5, 2. Overheat lamp lights 

Step Item Check point Remedy 

CD Is the DC motor c.> Check the Turn the power 

overheated? YES temperature of the OFF to cool the 

surface of the DC DC motor. 

motor. (Overheat 
0 

at approx, 80 C or 

NO higher level) 

@ Is the overheated cable Check the cable Connect the 

from the DC motor between the DC cable securely, 

disconnected? motor and servo 
unit. 

3 Is the overheat signal Check the voltage Che ck the input 

ON for the position at Jl-AlO shown in cable in the servo 

control unit? Fig.5,2 and5.3. unit. 
(Overheat at +20v) 

4 Is the overheat signal Check the voltage at Check the interior 

from the position J7 -Bl5 shown in Fig. of the position 

control unit? 5, 2 and 5, 3. control unit. 

(Overheat at O v) 

5 Check the NC device Refer to the maintenance 

side. manual of the NC device. 

Table 5. 2 
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5, 3 Servo alarm lamp lights 

The servo alarm lamp lights inside the servo unit in the 
following cases, 

1) Excessive error 

2) Lowered level 

3) Overload 

If the content of the error register reaches 8,000 pulses 
(each converted into 1 in length), the servo alarm lamp lights. 

If the sine wave input from the position detector (resolver, 
Inductosyn) is at 3v or lower, this alarm lamp lights, 

p-p 

If an excessive current flows through the DC motor to 
activate the thermal relay in the speed control unit, the alarm 
lamp lights. 

1-22 



Step 

CD 

@ 

3 

4 

1) Excessive error lamp lights 

Item YES Check point 

' ' Is the power cable of "Check the power 
the DC motor disconnect- cable of the DC 
ed? 

NO 
~otor. 

Is the table of the Check the clutch 
machine braked? of the machine. 

Has the fuse of the speed For the L axis, 
control unit blown out? check the voltage 

between the output 
ends of fuses 14 and 
15 shown in Fig. 5. 1. 
(AC 240v) 

Is the speed control 
unit out of order? 

Check the voltage 
between the output 
ends of fuses 15 and 
16. (AC 24v) 
Check the voltage 
at the output end of 
Fuse 29. (DC 24v) 
Check the voltage 
at the output end of 
fuse 30. (DC 15v) 
Check the voltage 
at the output end of 
fuse 31. (DC 15v) 

Check the wave­
form between 
terminals of the 
thermal relay of 
the speed control 
unit shown in Fig. 
5. 4. The wave­
form shown below 
must be attained 
between terminals 
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Remedy 

Connect the cable 
securely. 

Check the clutch, 
magnetics panel, 
etc. 

Eliminate the 
cause of fuse 
blow-out and 
replace the fuse. 

Replace or repair 
the printed circuit 
board of the speed 
control unit. 



Step 

5 

6 

Item 

Is the DA converter 
of the position control 
unit in order? 

Do feedback pulses 
return to the error 
register of the 
position control 
unit? 

Check point 

when the machine 
is moved at low spee. 

· 5 or· 
. 5'/more 

~ 
(ppror lOms 

Check the voltages 
at J9-A5 (L axis), 
J9-B3 (M axis) and 
J9-AZ (N axis) shown 
in Fig, 5, 2 and 5, 3, 
Disconnect the power 
cable of the DC 
motor to prevent its 
rotation. The voltage 
at the terminal shoulc 
be tl. 25v when tl, 000 
pulses are applied to 
the error register 
fo'r position control. 
This, however, is 
the value when the 
gear ratio is 1:5. 
If this ratio is at 
different levels, the 
voltage is inversely 
proportional to the 
gea·r ratio. 

Check the amount 
of movement of the 
machine, applying 
tl, 000 pulses (1 in 

'length) from the NC 
device. 
If feedback pulses 
are normal, the 
machine moves 1mm 
and stops. In case 
of trouble, it moves 
until an excessive 
error is detected. 
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Remedy 

Replace or repair 
the printed circuit 
board of the posi • 
tion control unit. 

Replace or repair 
the printed circuit 
board of the 
position control k 
unit. 

Check if the gear 
of the resolver of 
the DC motor is 
loosened. 



Step Item Check point l Remedy 

7 Is the NC device out Refer to the maintenance manual of 
of order with high- the NC device. 
frequency pulses emitted? 

2) Alarm lamp for lowered level light. 

Table 5-4 

Step Item Check point Remedy 

CD Is any feedback signal Check the feedback Connect the con-
cannon connector from signal cannon con- nee tor securely. 
the DC motor discon- nectars shown in 
nected? Fig.2.7. 

NO YE~ 

® Is any feedback cable Check the feedback Connect the cable 
from the DC motor cables from the DC securely. 
broken? motor. 

3 Is the feedback signal Check the levels of Check the feedback 
from the resolver the sine waves of cables in the servo 
applied to the position CH6L to CH6B shown unit. 
control unit? in Fig, 5, 2 and 5. 3. 

Examine or replace 
A level of 3v or 

the position control p-p 
higher is normal. printed circuit board. 

4 Is the circuit for Check the Al6B-Ol60- Repair or replace 
detecting a lowered 0540 to 0543 circuit the printed circuit 
level inside the for detecting a board of the position 
position control unit lowered level shown control unit. 
out of order? in Fig. 5. 2 and 5. 3. 

The level is lowered 
when comparator 
C41(15), L axis, 
C41 ( 02) , Maxis, 
and C41 ( 03) N axis 
are at 5v, 
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3) Overload lamp lights 

Table 5-5 

Step Item Check point Remedy 

CD Is the axis torque of Check the clutch Replace the 

the machine abnormally and others of brake. 

great? NO YES :) the machine. 

@ Is continuous heavy Refer to the over-

cutting par formed? load duty 
Characteristics 
of the DC motor. 

3 Is the overload signal Check the level Check the cable 

to the position at J9-Al 1 shown between the speed 

control unit ON? in Fig. 5. 2 and 5. 3. and position 

Over travel at control units. 

+20v 

4 Is the receiver for Check the Al6B- Repair or replace 

overload inside the 0160-0540 to 0543 the printed 

position control unit receiver shown in circuit board of 

out of order? Fig. 5. 2 and 5. 3. the position 

Overload when control unit. 

receiver D41 ( 30) 
is at +5v. 
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Arrangement of fuses 

Front view Rear view 

@)F3a @F3c @ F3a @.F3a 

@F2 C @F2~ @) F2c @ F2~ 
Fl F2 ]

3 

Fl F2 ]

3 F3 F3 

Fl F2 ~ Fl F2a 

~ D ® DD® gg@ co@ 
@Fl a @Fl~ @Fla @ Fla 

@@T: @@T2 @@)T2 @)@ T2 
[IJ [I] [I] rn 
1 2 1 2 1 ? 1 2 

Fl F2 F3 F4 F5 F6 F7 F8 F9 FlO 

DDDDDD~CCC /c input terminal 

CD®@©®@©®©@ l!!l lll WIGI 

Note 1. 

Note 2. 

Fig. 5.1 

~~Input end 

t:J - Output end 

For a description of the fuses, refer to 
Table 4, 6. 

1-27 



Description of fuses 
Table 5-6 

Use 

Fuse No. Line FANUC 

Location voltage specification No. Remarks 

1 2 Input fuse of Ac200/22ov A60L-0001-0036#PC1-15 15A 

NC device proper 

3 4 Input fuse of " " 
servo unit. 

L axis #PCl-30 30A 

5 6 Input fuse of 
servo unit " " " 

Maxis 

7 8 Input fuse of 
servo unit " " " 

N axis 

9 10 Input fuse of 
servo unit " " II 

B axis 

11 12 Speed control AC120V " II 

unit L axis 

13 Speed control AC240V A60L-0001-0039#A-l lA 

unit L axis 

14 15 Speed control AC120V A60L-OOO l -0036#PC1-30 30A 

unit M axis 

16 Speed control AC240V A60L-0001-0039#A-l lA 

unit Maxis 

17 18 Speed control AC120V A60L-0001-0036#PC1-30 30A 

unit N axis 

19 Speed control AC240V A60L-0001-0039#A-l lA 

unit N axis 

20 21 Speed control AC120V A60L-0001-0036#A-l 30A 

unit B axis 

22 Speed control AC240V A60L-000l-0039#A-l lA 

unit B axis 
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Use 
Fuse No. Line FANUC 

Location voltage specification No, Remarks 

23 Speed control t 24V A60L-0001-004l#R3A 0.3A 
unit L axis 

24 Speed control + 15V " " 
unit L axis 

25 Speed control - 15 " " 
unit L axis 

26 Speed control + 24V " " 
unit Maxis 

27 Speed control + 15V " " 
unit Maxis 

28 Speed control - 15V " " 
unit Maxis 

29 Speed control + 24V " " 
unit N axis 

30 Speed control + 15V " " 
unit N axis 

31 Speed control - 15V " " 
unit N axis 

32 Speed control + 24V " " 
unit B axis 

33 Speed control + 15V " " 
unit B axis 

34 Speed control - 15V " " 
unit B axis 

Note 1. The positions of £uses 1 to 34 are shown in Fig. 5, 1. 
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Positions of alarm lamps (2 or 3 axes) 

Excessive error alarm~~­
for N axis 

Excessive error alarrn~~­
for Maxis 

Excessive error alarm-"··­
for L axis 

Alarm for lowered 
resolver level for L axis 

Alarm for lowered 
resolver level for Maxis 

Alarm for lowered 
resolver level for N 

Overload alarm common 
L, Mand N axis 

The overload 
display position 

7 5 4 2 l 

for each axis is Shelf as viewed from that side 
shown in Fig. 4-4. where printed circuit board is 

provided. 

Al6B-0160-0540-3 

Fig. 5. 2 

1-30 

J6 

D 
17 

D 
EALMN • 

D 
EALMM ._ 

D 
EALML • 

D 

LAL 
LAM 
LAN 
OL 

J9D 
.... ... ... .... 



Positions of alarm lamps (4 axes) 

Excessive error 
alarm for Maxis 

Excessive error 
alarm for L axis 

Alarm for lowered resolver 
level for L axis 

Alarm for lowered resolver 
level for Maxis 

Overload alarm common 
to Land M 
Excessive error alarm 
for B axis 

Excessive error alarm ==----~~~­
for N axis 

Alarm for lowered 
level for N axis 
Alarm for lowered resolver 
level for B axis 

Overload alarm co 
to N and B axis 

7 5 1 

The overload display 
position for each 
axis is shown in 
Fig. 4-4. 

· Shelf as viewed from that side 
where printed circuit board is 
provided. 

Al6B-0160-0540-l 

J7 

D 
EALMM ,-

D 
EALML ... 

D 

J9 D 
LAL .... 
LAM .... Fig. 5. 3 

01 .... 
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Overload display positions 

Addi-
tional L 

D D 

Rear view 

/ 

M 

_/Speed control unit 
/ 

/ Thermal relay 
/ 

' Overload display 

D 
N[v 

/~ 

Release button 

If an excessive current flows through 
the DC motor, the point indicated by 
the mark 11 ¢::J II appears white. 

Fig. 5. 4 
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5. 4 Replacing parts of feedback section 

Replace parts of the feedback section as shown in Fig. 5. 5. 

1. Replacing flexible coupling 

1) Loosen the screw of clamp 1. 
{M3 bolt with a hexagonal hole) 

2) Remove the bolts for fixing the plate. 
{M4 bolt with a hexagonal hole) 
Remove from the motor the tachometer generator 
and resolver together with the plate. 

3) Loosen the drag screw for fixing the flexible coupling. 
Provide a gap of approx. 2mm between the screw head 
and washer ancl hit the screw head with a hammer to 
remove the tapered nut. Now the flexible coupling can 

be removed. 

2. Replacing spur gear and pinion 

1) The gear can be removed by hoosening clamps 2 and 
3 in state 1-2) above. 

2) Fix the spur gear so as to provide a gap of approx. 
1mm from the plate. 

3) Fix the pinion, placing its surface onto surface A of 

the spur gear. 

4) Provide engagement for the p1n1on, setting the two gears 
fully off the neutral point and then bringing them one 

pitch back. 
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6. Connection of Servo Unit and Motor ( For general-purpose model) 

This section describes the procedure for extending feed­
back signal cables and power cables for motor drive between 
the servo unit and motor. 

ln a closed loop, incorrect connection would bring the 
system into an oscillatory state which may cause damage to the 
servo unit and motor. Make sure of proper connection. 

6. 1 Connection for resolver system 

For a DC motor with a built-in resolver, either the regular 
or reverse connection should be made according to the direction 
of motor rotation as indicated in Fig. 6. 1 and Fig. 6. Z. 

Servo Unit side 
A Red A TSA M3 screw 

MS 3108B 20-29P ()white) TSB 0 J 0 2 ::I 3 )TL! CYl'L: 
MS 3057-12A 

~YP110, 
cc TSA TSB s s OHi OH2 IlCA 

[}white} DSB RI R 2 S I S 2 S 3 s 4 

A Green A DCA RSA RSB DOA DSA DCB DCB 

Connector 
21 

A 

TSA 
O· 

DCB 
N 

MS 3102A 20-29S 
--·-· 

\ 
B C D E F 

TSB DSA. U!B 00A 

H J K L M 

s s RSA RSB 
~ 

p R s T 

OHl OH2 

5 AIA 
6 AlB 

Tl 1 A2A 
B A2B 

M4 screw I 
u u 
V V 

w w 
0 0 

MS screw I 

()white J ncs 
--;:--R"ed ·-;_ RSA M4 screw 

I } white J RSB A I Al A 2 A 2 

---;Viole. OHl AJA AIB A2A A2B 

( ) white ) OH2 

\ ss~---ili .,_ Kl l I l 
Red AlA 
white AlB DC motor 

Black A2A 
Green A2B 

~ K21 

I ~ 
Red u 
white 

V 
Black 
Green 

w 
G 

~ K31 

I 

Fig. 6. 1 Regular connection 
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Connector 
21 

A 

TSB 

0 

DCB 
N 

B 

TSA 

H 

s s 
p 

Fig. 6. 2 

C D E ~· 
J:l<IB DSA llCA 

,I K I, M 

HSA HSI! 

R s T 

OHi OH2 

5 A2A 
6 A2B 

Tl 
7 AIA 
8 AIB 

. 

Reverse connection 

Regular connection (NC"+" move command) 

Reverse connection (NC 11
'--

11 move command) 

Fig.6.3 Direction of motor 
rotation 

6. 2 Connection for Inductosyn 

For the Inductosyn, either the regular or reverse connection 
should be made according to the direction of motor rotation as 
indicated in Fig. 6. 4 and 6. 5. 
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Connector 
21 

A B 

TCB TSA 
G H 

DCB s s 
N p 

p s 

Fig. 6. 5 

C D E F 

DSB DSA DCA 

J K L M 

RSA RSB + 1 5 -15 

R s T 

OHi OHZ M S 

Reverse connection 

6, 3 Terminal Positions and Cable Routes 

5 A2A 

6 A2B 
Tl 7 AJA 

8 AlB 

A rear view of the servo unit specially designed for the NC 

device is provided in the figure below. 
Be careful not to confuse the shaft of the motor power. 
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M otor power 
terminal 

C able route 

Front 
LJ [ LJ -C 

h Ii h j 
Back 

E 
t 

I 
xtend the cables 
hrough the duct. 

C able duct 

ht--_ 

----

~ 

Addi-
tional 

L 

. 2 )O 126, 

Tl l Tl 
I . I ' I 

I I 
• 

·--------~ 

1 I 

Power input r I 
terminal I I 

hf--. UVWG 
,-

I I 

Fig. 6. 7 
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6. 4 Connection Cables 

Standard FANUC cables are recommended an connection 
cables, but other cables meeting the requirements shown in the 
column titled "Other cable" in Table 6.1 below. 

Use 

Signal cable 
for DC servo 
motor 
( For resolver) 

Power cable 
for DC servo 
motor 

Power cable 
for servo 
unit 

6KvA or less 

Table 6. 1 

Name Standard FANUC cable 

Kl MS3108B 20-29P 
Clamp 
MS 3057-12A 

5-pair shielde2 
cable (0. 3mm ) 
A66L-000l-0031 

Other cable 

Polyethy­
lene or 
vinyl 
shield 

~~/-j--Polyethy­
lene or 
vinyl 

['\ Stranded wire 
T Fig. 3 of 0. 3mm2 or 

.!===~========xc:::::I more 

K21 
K24 

Crimp-style terminal 
T5.5-4 

Designation 
of wire 

o morke 
))-::::,-----'----,:::'.--IQIO Red U 

1__--~---J:::-<o White V 
o Block W 

Vinyl cabtyre cable 
4-core JIS 3312 

2 
45/o. 32 3. 5mm 

Green G 

K31 Round crimp-style 
K32 terminal T2-6 

Vinyl cabtyre 
cable 4-core 
JIS 3312 
37/0.26 

1-40 

Oesignqtion 
ofw1re 

o marke 
Red U 
White V 
Black W 
Green G 

Breakdown voltage: 
AC240V or higher 

Conductor: 
3. 5mm2 or more 

Breakdown voltage: 
AC550v or higher 

Conductor: 
1. 9mm2 or more 



Use 

Power cable 

for servo 
unit 

9KvA or less 

Power cable 
for servo 
unit 

12KvA or 
less 

Power cable 
for servo 

unit 
16KvA or 
less 

Inductosyn 
slider cable 

Name 

K31 
K32 

K31 
K32 

K31 
K32 

K7 

Standard FANUC cable 

Round crimp-style 

terminal T5. 5-6 Designation 
of wire 

o marke 

<w--:::;-----~~--,t::::-~O Red U 

Vinyle cabtyre 

cable 4-core 

JIS C3312 

45/0.32 

Round crimp-style 

terminal T5. 5-6 

Green G 

Designation 
of wire 

0 marke 

@-.::::;----------''----?.-(Q)O Red U 

0 

Vinyle cabtyre 
cable 4-core 

JIS C3312 

Round crimp-style 

terminal TB-6 

Cabtyre cable 

4-core 
JIS C3312 

so/o.45 

2 -pair shielded 
cable ( 0. 5mm2) 

A66L-D00l-0032 

1-41 

V 
w 
G 

Designation 
of wire 

0 mark 
Red U 
White V 

Green G 

Other cable 

Brakedown voltage: 

AC550v or higher 
2 

Conductor: 3. 6mm 
or more 

Breakdown 
voltage: AC550v 

or higher 
? 

Conductor: 5. 6mm-
or more 

Breakdown 
voltage: AC550v 

or higher 

Conductor: 
2 

7.9mm 
or more 

Polyethylene 

or vinyl 

Shield 

Polyethylene 

or vinyl 

Stranded wire of 

0. 5mm2 or more 



Use Name Standard FANUC cable Other cable 

KlO 
Cable for 

:::: I : D Inductosyn 
preamplifier II 

2 -pair shielded 
cable (0. 5mm2) 
A66L-0001-0032 

Kl3 
Inductosyn :::: I • : C:::::: 
scale cable II 

1-pair shielded 
cable (0. 5mm2) 
FN454-7 

PBCS 2w-20/0 .18 

Signal cable K4 MS 3108B 20-29P Polyethylene 
for DC servo Clamp or vinyl 
motor MS3057-12A ' 
(For Inducto- ~ (µ; Shield 

2-pair shielded 
syn) 

cable (0.5mm2) " \lIP" Polyethylene 

A66L-0001-0032 
or vinyl 

~ Stranded wire of 

l :: 0. 3mm2 or more 

For types of standard FANUC power cable are available. 
Select a suitable cable meeting the total need for those axes in 
respect of which rapid traverse speed is to be effected simultane­
ously, calculating the sum by applying a rate of 3KvA per axis for 
the Model 10 DC servo motor and a rate of 5KvA per axis for the 
Models 20 and 30 DC servo motors. 
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6, 5 Maintenance area 

The minimum required space to be secured for smooth 

maintenance is shown in Fig. 6. 8. 

ol 
o, 

1 Main unit 

/ / / / 

~· / 
Magnetics I rJ,,. , 

cabinet\ { o., /,/,Addi t_ ion al 
~ ~ cabinet 

\ - '-------r------<_,. - / 

.~700. _ 1 - - n 
~-1 r--_lQL 

0 
0 
~ 

652 

Screw (MS) for 
fixing 
sice plate 

/ ' 

_J 
I".~ Approx .. , 

= 130°\' 
f {t \ ,' 

'° Front ~ 

Fig. 6.8 
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7. Setting After Installation ( For general-purpose model) 

A closed-loop FANUC NC servo unit requires partial change 
in setting according to input power supply. voltage and input frequency 

(50/ 60Hz). 

7. 1 Setting according to input power supply voltage 

Set the input trans of the power transformers according to 
input power supply voltage. 

The power transformer for the servo unit is provided for 
each axis. Condust the setting in respect of all the axes. 

r-----:c::::::7i1 ,,---::;?\ 

Fig.7.1 

,, I 

/ 

/ 
/ 

) 

Power transformer 
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Type 

For use 

1) Setting tap of transformer for servo unit 

Make the connections specified in Table 7 -1. 
Make the connections at terminals of the power transformer 
and tighten them securely. 
Cover the terminals fully with the furnished cap for 
insulation. 

Table 7-1 Tap setting 

Connection points for transformer 

Input Cable with Cable with Transformer 
voltage (V) red tape black tape tap 

200 +IO% 2 1 
in Japan 220 I 3 1 

200 13, 23 11, 21 
220 15, 25 11, 21 
230 16, 26 11, 21 

For use 240 17, 27 . 11, 21 
in other 380 22 11 12, 21 
countr- 415 24 1 1 14, 21 
ies 440 I 25 11 15, 21 

460 II 26 11 16, 21 
480 II 27 11 17, 21 
550 II 28 11 18, 21 
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Black tape 

Black tape 

For use in countries 
other than Japan 

28 
27 
26 
25 
24 
23 i- 22 

lr1 

i I~~ 
· 116 
I 15 

'14 

~3 
·12 

l1 

11 21 
I I 

18 28 
I 

= 

.-

207.5 I 
200 I 90 

I 
I ov I 
I 

275V. J 

240V I 
30V J 

20V 
I 2 7.5V 

oov I 
90V I 
ov I 

I 

= 

.140V 
7B 

120V 7 

ov 6 

ov 4 

120V SA 

140V 

7B 
I 

SB 

I 

Red tape 

Red tape 

For use in Japan 

f 220V • I 
7B 

3 
7A 

2 200V J 

I 6 
I • 0 4 
I 

ov I 120V 
1 I SA 

140V SB 

Fig. 7. 2 Power transformer for servo unit 
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2) Setting tap of power transformer for control 

Make the connections specified in Table 7 -2, 
Make the connections at terminals below fuse Fl. Tighten 
them securely. 
Cover the terminals of the power transformer fully with the 
furnished cap for insulation, 

Table 7-2 

Type Input Connection at terminal 
voltage (V) below fuse Fl 

For use in 200 +10% 200P 
Japan 220 II 220P 

200 II 200P 
220 II 220P 
230 II 230P 

For use in 240 II 240P 
other 380 II 380P 
countries 415 II 415P 

440 II 440P 
460 II 460P 
480 II 480P 
550 II 550P 

1-4 7 



For use in countries 
other than Japan 

For use in Japan 

OP 
<, 

SSOP 

- SSOP USS 
480P I 

- I lOOS -
460P I - 440P I - 41SP I -
380P I 

- I 
240P I os 

' 230P I -
- I 
' 220P 
' 

I 
- 200P I 
' I -

OP 
(._; 

o~--~ 

Fig.7.3 

--
V 

l 

..... Fl_ -

OP 

22bP 

~ 

220P 
-

200P 
-

Top Bottom 

F2_ OP -

I 
I 
I 
I 
I 
I 
I 
I -

Top Bottom~ 

Power transformer for control 

7. 2 Setting according to input power supply frequency 

0 
~ 

USS 

llSS 

s 
' -

lQ_O 
-' 

0 s -
-' 

Set the dither and gain of the thyristor firing circuit of the 
speed control unit according to input power supply frequency, 
50 or 60Hz. 

One control speed unit is provided for each axis. 
Conduct similar setting for all the axes. 

Black and red tapes are attached to the thyristor firing 
circuits to indicate they are for 50Hz and 60Hz respectively. 
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These circuits, when used at the specified frequency, do not 
require the setting described above, 

Prior to setting 

1) Connect to the NC device the feedback signal cable from the 
DC motor. 

2) For the power cable for the DC motor, remove terminals 
5 and 6 of the speed control unit, Then bring them back in 
their original position. 

3) As the setting is to be conducted with the DC motor in 
inactive state, the table may be lowered by its own weight 
when the NC device is turned ON. Before conducting the 
setting, fix the table so that it will not lower. 

Tl 

Fig. 7. 4 Rear view of 
speed control 
unit 

7, 2, 1 Setting dither 

1) Tools required for setting 

Synchroscope 
Small alligator clip 

1 
2 
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Speed control unit 

Thyristor 

Fig.7.5 

firing circuit 

Tape designating 
50 or 60 Hz 

Front view of NC 



2) Setting procedure 

a) 

b) 

Set the NC device and servo 
unit ON. 

Short CH7 and CH12, and 
CH4 and CH12 of the 
thyristor igniting circuit with 
the clip. 

c) Set the pulse width of CHll 
at 1, 000 µ s with variable 
resistor RV7 when the 
frequency is 50Hz and at 

d) 

830 µs when the ·frequency is 
60Hz. 
After the setting, remove 
the clip. 

Short CH6 and CHIZ, and 
CHS and CH12 of the 
thyristor firing circuit by 
using the clip. 

0CH12(P-2) 

CHI 
0 

Fig. 7. 6 Thyristor 
firing circuit 

Table 7 -3 Setting level 

e) Set the pulse width of CHU 
at 1, 000 µ s with variable 
re sis tor R VB when the 
frequency is 50Hz and at 
830 µs when the frequency 
is 60Hz. After the setting, 
remove clip, 

Power supply Pulse width 

7, 2, 2 Setting gain 

l} Tool required for setting 

Os ciUoscope 1 

2) Setting procedure 

a) 

b} 

Set the NC device ahd 
servo unit ON, 

Feed a 11 +11 move 

command from the control 
panel so that CHl of the 
thyristor circuit is set 
at +lv. 

1-50 

frequency 

50Hz 
60Hz 

CHI I 
0 

0 

of CHU 

1,000 µs 

830 µs 

(Ground) 

0 Llll 2( P-2 

CH7 CHS 
0 0 

CH6 
0 

CH4 
RV7 0 

0 

Fig. 7, 7 Thyristor 
firing circuit 



The number of command 
pulses varies with the 
gear ratio. The number 
of pulses at the level of 
10 µpulses is 100. Table 7 -4 

Power Voltage 
supply setting at 
frequency point 

c) Adjust variable resistor 
R Vl at the point marked 
" ¢:J EP" of R6 of the 
thyristor firing circuit. 
Set it at +O. 7v when the 
frequency is SOHz and 
at +lv when frequency is 
60Hz. 

when +lv is 
applied to CHl 

SOHz +o. 7v 

60Hz -1.0v 

8. How to Use Zero Position Shift Function (For general-purpose model) 

Zero return in a closed-loop FANUC NC device is effected 
by the grid system for stopping at a grid point of the position 
detector (resolver or Inductosyn) of the DC motor. 

The zero position shift function can move the mechanical 
stoppage point by electrically shifting the grid point. 

8. 1 Setting procedure 

a) Set the switch in Fig, 8, 2 at O, set the control panel for zero 
return and set the dial in zero position. 

b) If the setting range on the dial is too narrow, turn the power 
for the NC device OFF and set the switch at O to 3 for zero 
return again. 

c) If the position is outside the setting range of the switch, 
change the dog position. 
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Fig. 8 .1 

Setting range for zero 
position shift 

DEC_r 

Grid point 

Stoppage point 
of machine 

!setting on,switch ) 

2mm 

MIN MAX -
Setting 

-on dial 

--
3 2 1 0 

Zero return at "- 11 move command 

Direction of table 
~ movement 

DE~ 

Grid point 

Stoppage point 
of machine 

I setting on switchl 

MIN MAX -
Setting 

on dial 

0 

2mm ----1 

-
-

1 2 3 
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Fig. 8. 2 

Positions of switch and 
dial 

2/or 3 axes 

4 2 

I 
N 

I M 

L 

I 

Dial 

4 axes 

Open the front door and look 
at printed circuit board. 



9. Steps in Case of Trouble ( For general-purpose model) 

The following three lamps to indicate the state of the DC 
servo unit are provided on the display panel of the NC device. 

(1) 

(2) 

(3) 

READY 

ALARM OH 

ALARM SV 

Indicates that both the NC device and DC 
servo unit are ready. 

Indicates that either the NC device or servo 
unit is overheated. 

Indicates that the DC servo unit is in alarm 
state. 

The remedies in the following cases will be described here, 

( 1) READY doe s not light. 

(2) ALARM OH lights. 

(3) ALARM SV lights. 

The operator should take the remedial steps indicated by a 
circled number. If its cause is not found out after these steps, 
please contact Fujitsu FANUC, 

9. 1 READY Lamp does not Light 

Step Item Check point Remedy 

CD Is the servo alarm Refer to 5. 3. 
lamp lighted, 

YES 
NO 

@ Is any phase of the Check the Check the power 
AC input voltage voltages at the supply side, 
lacking? AC input terminals 

shown in Fig. 9. 1. 

3 Has the AC input Check the voltages Replace the fuse. 
blown out? (AC200/220v) 

among the output 
ends of fuses 
3 to 10. 
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Step Item Check point Remedy 

4 Has the input fuse Check the voltages 
of the speed control between the output 
unit blown out? ends of fuses 12 and 

13, 15 and 16, 13 and 19 
and 21 and 22, 
(AC 240v) 

5 Has the +24v fuse of Check the' voltages Eliminate the 
the speed control at the output ends cause and replace 
unit blown out? of fuses 23, 26 the fuse. 

29 and 32 shown in 
Fig. 9. 9, 
(DC 24v) 

6 Is AC 115v applied Check the voltages Check.the NC 
to T2 of the speed at T2(1) and (2) power supply 
control unit? shown in Fig,9.7. circuit. 

7 Is the VELOCITY Check the voltages Check the cable 
READY signal ON at J9-A3 shown in between the speed 
for the position Fig. 9. 2 and 9. 3, control unit and 
control unit? (VELOCITY READY position control 

at Ov) unit inside the 
speed/position 
control unit. 

8 Is SERVO READY Check the voltage at Check the interior 
from the position J7-AB in Fig. 9. 2 of the position 
control unit ON? and 9. 3. control unit. 

(SERVO READY at 
+5v) 

9 Check the NC device Refer to the maintenance manual of 
side. the NC device. 

9. 2 Overheat lamp lights 

Table 9-2 

Step Item Check point Remedy 

CD Is the DC motor Check the temperature Turn the power 
overheated? of the surface of the OFF to cool the DC 

DC motor, motor. 
(Overheat at approx. 
80°C or highter level) 
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Step Item Check point Remedy 

® Is the overheated Check the cable Connect the cable 

cable from the DC between the DC motor securely. 
motor disconnected? and servo unit. 

3 Is the overheat Check the voltage at Check the input 

signal ON for the Jl-AlO shown in Fig. cable in the servo 
position control unit? 9. 2 and 9. 3 unit. 

(Overheat ·at +ZOv) 

4 Is the overheat Check the voltage Check the interior 
signal from the at J7 -Bl5 shown of the position 
position control in Fig. 9. 2 and 9. 3. control unit. 

unit? (Overheat at Ov) 

5 Check the NC device Refer to the maintenance manual of 
side. the NC device. 

9. 3 Servo alarm lamp lights 

The servo alarm lamp lights inside the servo unit in the 
following cases. 

1) Excessive error 

2) Lowered level 

3) Overload 

If the content of the error register reaches 8,000 pulses 
(each converted into 1, in length), the servo alarm lamp lights. 

If the sine wave input from the position detector 
(resolver, Inductosyn) is at 3v or lower, this alarm lamp 
lights. p-p 

If an excessive current flows through the DC motor to 
activate the thermal relay in the speed control unit, the alarm 
lamp lights. 
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Step 

CD 

@ 

3 

4 

Item 

Is the power cable of 
the DC motor discon 
nected? 

NO 

Is the table of the 
machine braked? 

YES 

Has the fuse of the 
speed control unit 
blown out? 

Is the speed control 
unit out of order? 

Check point 

Che ck the power 
cable of the DC 

~ motor 

Check the clutch 
of the machine. 

For the L axis, 
check the voltage 
between the output 
ends of fuses 14 and 
15 shown in Fig. 9.1. 
(AC 240v) 

Check the voltage 
between the output 
ends of fuses 15 and 
16. 
(AC 240v) 

Check the voltage 
at the output end 
of fuse 29. 
(DC 24v) 

Check the voltage 
at the output end 
of fuse 30. 
(DC 15v) 

Check the voltage 
at the output end 
of fuse 31. 
(DC 15v) 

Check the waveform 
between terminals of 
the thermal relay of 
the speed control unit 
shown in Fig. 9. 4. 
The waveform shown 
below must be at­
tained between termi­
nals when the machine 
is moved at low speed 

~ore 

I \ 
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Remedy 

Connect the cable 
securely. 

Check the clutch, 
magnetics panel, 
etc. 

Eliminate the 
cause of fuse blow­
out and replace the 
fuse. 

Replace or repair 
,che printed circuit 
board of the speed 
control unit. 



Step 

5 

6 

7 

Item 

Is the DA converter 
of the position 
control unit in order? 

Do feedback pulses 
return to the error 
register of the 
position control 
unit? 

Is the NC device out 
of order with high­
frequency pulses 
emitted? 

Check point 

Check the voltages 
at J9-A5 (L axis), 
J9-B3(M axis) and 
J9-A2(N axis) shown 
in Fig. 9, 2 and 9. 3. 
Disconnect the power 
cable of the DC 
motor ·to prevent 
its rotation. The 
voltage at the termi­
nal should be tl. 25v 
when tl, 000 pulses 
are applied to the 
error register for 
position control. 
This, however, is 
the value when the 
gear ratio is 1: 5. 
If this ratio is at 
different levels, the 
voltage is inversely 
proportional to the 
gear ratio. 

Check the amount of 
movement of the 
machine, applying 
tl, 000 pulses (1 
in, length) from the 
NC device. If feed­
back pulses are 
normal, the machine 
moves 1mm and stops 
In case of trouble, 
it moves until an 
excessive error is 
detected. 

Replace or repair 
the printed circuit 
board of the position 
control unit. 

Replace or repair 
the printed circuit 
board of the position 
control unit, Check 
if the gear of the 
resolver of the DC 
motor is loosened, 

Refer to the maintenance manual of 
the NC device. 
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2) Alarm lamp for lowered level lights 

Table 9.4 

Step Item Check point Remedy 

CD Is any feedback signal Check the feedback Connect the 
cannon connector from signal cannon connector securely. 
the DC motor YES connectors shown 

disconnected? .[10N in Fig. 6, 7. 

@ Is any feedback cable Check the feedback Connect the cable 
from the DC motor cables from the securely. 
broken? DC motor. 

3 Is the feedback signal Che ck the levels Check the feedback 
from the resolver of the sins waves of cables in the servo 
applied to the position CH6L to CH6B shown unit. 
control unit? in Fig. 9, 2 and 9. 3A Examine or replace 

level of 3v or the position control 
p-p 

printed circuit 
higher is normal. 

board. 

4 Is the circuit for Che ck the A 16B - Repair or replace 
detecting a lowered 0160-0540 to 0543 the printed circuit 
level inside the c.ircuit for dete - board of the position 
position control unit cting a lowered control unit. 
out of order? level shown in Fig. 

9, 2 and 9. 3. 
The level is lowered 
when comparator 
C41 (15), L axis, C41 
(02) , Maxis, and C41 
(03) N axis are at 5v. 
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3) Overload lamp lights 

Table 9. 5 

Step Item Check point Remedy 

CD Is the axis torque of Check the clutch Replace the brake. 
the machine abnormally and others of the 
great? NO 

YES r" >machine 

@ Is continuous lie a vy Refer to the over-
cutting performed? load duty 

characteristics of 
the DC motor. 

3 Is the overload signal Check the level at Check the cable 
to the position control J9-Al 1 shown in between the speed 
unit ON? Fig .. 9. 2 and 9. 3. and position control 

Over travel at +20v units. 

4 Is the receiver for Che ck the Al6B - Repair or replace 
overload inside the 0160 -0540 to 0543 the printed circuit 
position control receiver shown in board of the position 
unit out of order? Fig. 9. 2 and 9. 3. control unit. 

Overload when 
receiver D41 (30) 
is at +5v. 
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Arrangement of fuses 

Front view Rear view 

@F3Q @nc @ F3C @ F3a 

@F2C @FZ~ @ F2C @ F2C 
Fl F2 ]

3 

Fl F2 r F3 F3 

Fl F2 D Fl F2c 

~ C® CD® CC® CC® 
@Fl a @Fla @Fla @ nc @®r @@r2 ®@r2 ®®rz 

1
1 

1 ,1 [I] [I] [I] 
1 2 1 ? 1 2 

Fl F2 F3 F4 F5 F6 F7 FB F9 FlO 

DDDDDDDCCC /c input terminal 

OCI: (>VZ\ 0 ©G "''a'@ --..;Vv-- -.::..,,,___; IUllllWIGI 

Note 1 

Note 2 

Fig. 9. 1 

Input end 

Output end 

For a description of the fuses, 
refer to Table 9. 6. 
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Description of fuses 

Table 9. 6 

Use 
Fuse No. 

Line 
FANUC 

Location 
voltage specification No. Remarks 

1 2 Input fuse of AC200/22.0V A60L-0001-0036#PCl-15 15A 
NC device proper 

3 44 Input fuse of rr rr rr 

servo unit 
L axis 

5 6 Input fuse of rr rr ,, 
servo unit 

Maxis 

7 8 Input fuse of rr rr rr 

servo unit 
N axis 

9 10 Input fuse of rr rr rr 

servo unit 
B axis 

11 12 Speed control AC120V rr rr 

unit L axis 

13 Speed control AC240V A60L-0001-0039#A-l IA 
unit L axis 

14 15 Speed control AC120V A60L-0001-0036#PC1-30 30A 
unit Maxis 

16 Speed control AC240V A60L-0001-0039#A-l IA 
Unit Maxis 

17 18 Speed control AC120V A60L-0001-0036#PC1-30 30A 
unit N axis 

19 Speed control AC240V A60L-0001-0039#A-l IA 
unit N axis 

20 21 Speed control AC120V A60L-0001-0036#PC1-30 30A 
unit B axis 

I 
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Fuse No. 
Use 

FANUC 
Line 

Location 
voltage specification No. Remarks 

22 Speed control AC240V A60L-0001-0039#A-l lA 
unit B axis 

23 Speed control + 24V A60L-0001-004l#R3A 0.3A 
unit L axis 

24 Speed control 
unit L axis + 15V " " 

25 Speed control - 15V " " 
unit L axis 

26 Speed control + 24V " " 
unit Maxis 

27 Speed control + 15V " " 
unit Maxis 

28 Speed control - 15V " " 
unit Maxis 

29 Speed control + 24V " " 

30 Speed control + 15V " " 
unit N axis 

31 Speed control - 15V " " 
unit N axis 

32 Speed control + 24V " " 
unit B axis 

33 Speed control + 15V " " 
unit B axis 

34 Speed control - 15V " " 
unit B axis 

Note 1 The positions of fuses 1 to 34 are shown in Fig. 9.1. 

1-62 



Positions of alarm lamps (2 or 3 axes) 

Excessive error alarrn~~­
for N axis 

Excessive error alarm~~­
for M axis 

Excessive error alarm~~­
for L axis 

Alarm for lowered 
resolver level for L axis 

Alarm for lowered 
resolver level for Maxis 

Alarm for lowered 
resolver level for N axis 

Overload alarm common 
L, Mand N axis 

to 

~ 
The overload 
display position 
for each axis is 
shown in Fig. 4-4. 

Shelf as viewed from that side 
where printed circuit board is 
provided. 

Al6B-0160-0540-3 

Fig. 9.2 
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Positions of alarm lamps (4 axes} 

7 

Excessive error 
alarm for M axis·-------,f--~ 

Excessive error ---------H~ 
alarm for L axis 

Alarm for lowered re sol er 
level for L axis 
Alarm for lowered resolver 
level for M axis 
Overload alarm common 
to Land M 

Exe es s i ve err or ,,a,,,lgac>,r-"m"'-------.,M 
for B axis 

Excessive err or ;,,ac1cl;,iac_I_r:..m.,,_ ___ ~ 
for N axis 

Alarm for lowered resolver 
level for N axis ~ I 
Alarm for lowereg~ ~ 
level for B axis ~ 
Overload alarm common 
to N and B axis 

5 4 2 1 

The overload display 
position for each 
axis is shown in 

Shelf as viewed from that side 
where printed circuit board is 
provided. 

Fig. 4-4. 

Fig. 9. 3 

A 16B-0160-0540 1 
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Overload display positions 

Addi-
tiona 

D 

Rear view 

L M 

D D 

~ Release 

,_~ 

~ 

,,,V 
N V 
~ ~ 

button 

Speed control unit 

Thermal relay 

Overload display 

If an excessive current flows through 
the DC motor, the point indicated by 
the mark "<!=i" appears white. 

Fig. 9. 4 
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9, 4 Replacing parts of feedback section 

Replace parts of the feedback section as shown in 

Fig. 9. 5. 

1. Replacing flexible coupling 

1) Loosen the screw of clamp 1. 
(M3 bolt with a hexagonal hole) 

2) Remove the bolt for fixing the plate. 
(M4 bolt with a hexagonal hole) 
Remove from the motor the tachometer generator and 
resolver together with the plate. 

3) Loosen the drag screw for fixing the flexible 
coupling. Provide a gap of approx. 2mm between 
the screw head and washer and hit the screw head 
with a hammer to remove the tapered nut. 
Now the flexible coupling can be removed, 

2. Replacing spur gear and pinion 

1) The gear can be removed by loosening clamps 2 and 
3 iri state 1-2) above. 

2) Fix the spur gear so as to provide a gap of approx. 
1mm from the plate, 

3) Fix the pinion, placing its surface onto surface A 
of the spur gear, 

4) Provide engagement for the p1n10n, setting the two 
gears fully off the neutral point and then bringing them 

one pitch back. 
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10, Periodical Maintenance (Common to Special-and general-purpose 
models) 

10. 1 Checking brush 

Periodically check and replace the brush as instructed 
below. 

1) Check-up interval 

Once a year for general machine tools (lathe, milling 
machine, machining center, etc.) 
Every two months for items with a high acceleration/ 
deceleration frequency, 

2) Time to replace brush 

Replace the brush when it is found worn to a length of 6mm 
or less. 

3) Replacing procedure 

Replace the brush as indicated in Fig. 10. 1. 

Brush 

Remove the brush cap (screwed) and draw out the brush. 
When fixing the brush in position, tighten the brush cap fully. 

Fig.10. 1 

1-68 



SECTION 2 





1. CONNECTIONS 

1. 1 Connection of Cables 

For DC 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 cable and motor power cable according to the rotational 
direction which follows the feed command from the control unit. 

The rotational direction corresponding to the(+} feed command 

Standard connection Reverse connection 

2-1 



Location ot cables and connectors 
In case of F30008, F2000A, FIOOOC, F200-0A 

X y z Motor power terminal 

Input power terminal 

Feedback signal connector 

Fastened by bands 

In case of F3000C, F2000C 

Rear side Front side 

000 
I I I , , , 

In case of F200 -OB, F220-0 

Rear side 

X Y Z 
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Connection tor resolver system (stondard connection) 

Servo unit 

Feedbock signal 
connector 

A B C D E 

TSA TSB OSA'DSB 

G H J K 

' DCB ss RSA;RSB 

N p R s 
OHi OH2 

Motor power 
terminal 

Input power 
terminal 

L 

T 

5 

6 

7 

8 

F 

DCA 

M 

AIA 

AIB 

A2A 

A28 

( Reverse connect ion) 

Servo unit 

55 

--":,,._:,..::..:::----f..)~ TS A 
.....='ti=":':'::::::b'- TS B 

55 
BSA 

L=3±!.~"'::±,L BSB 
_.::,...,,_,__,""'--'-f_l_ DC A 

~~~~'-DcB 
RSA 
RSB 

-1-+=='----I---\.- 0 H I 
OH2 

_ ____,_r_,ec,,d,.__ A I A 
white -.!!..!.!'--'--"---AIB 
black A 2 A 

-"""'ga..:r....:e:...:e:..:.n=--- A 2 6 

-----'-r_,.e..,,dc.___ u 
white 

_ _.,b'--'I a,,,c"'k.___ ~ 
-----"g-'-re=-e~n"------ G 

~>------

Screw terminal 

GI I G2 G3 OTLI OTL2 RI 

TSAI TSB ss OHi OH2 RSA 

Screw terminol 

Al Al A2 A2 

AIA AIB A2A A2B 

DC motor 

AC200-550V 
50/60Hz 3¢ 

R2 SI S2 53 S4 

RSB DCA DSA DCB DSB 

Feedback signal connector Motor power terminal 

A B C D E F 5 A2A 

TSB TSA 058 DSA DCA 6 A28 

G H J K L M 7 AIA 

DCB 55 RSA RSB 8 AIB 

N p R s T 

OHi OH2 
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Connection for I nductosyn system ( Standard connection) 

Servo unit 

Feedback signal 
connector 

A B C D E 

TSA TSB DSA ose 

G H J K L 

DCB ss RSA RSB +15 

N p R s T 

PS OHi OH2 MS 

F 

DCA 

M 

-IS 

Motor power terminal 

5 AIA 

6 AIB 

7 A2t 

8 A28 

Input power terminal 

I V 

w 
G 

ss 

red DSA 
DSB 

DCA 
DCB 

-15 
RSA 
RSB 

-

ed +15 

PS PS 
red 
white AIA 
block Al 8 
green A2A 

---'-"---"--~-A28 

red -~~~-u 
__ w_b~i t,,,.e~ v 
_..,,b'--'-1 o"-'c"'-k,.__ W 
__ g"'r----'e_e_n_ G 

Screw terminal 

GI G2 G3 OTLI OTL2 RI R2 

TSA TSB MS OHi OH2 

Screw terminal 

Al Al A2A2 
AIAAIB A2AA2B 

DC motor 

D5B 

DCA 

DCB 

Slider 

Pre-amplifier 

PS 
RSB _4 

I ISA 

2 

3 IS 

4 

5 

d\~-------------~ AC200=550V 'j 50/60Hz 3¢ 

The reverse connection is some as resolver system. 
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Connection of DC motor with connector 

Model 10, 20, 30, 

A 8 C D E F 

TSA TSB OSA 058 DCA 

GHJKLM 

DCB SS RSA RSB 

N P R S T 

OHi OH2 

A 8 C D E F 

AJA AIB A2A 

G H J K L M 

A2B BCA BCB FMA 

N p 

FNB 

MS3l08B20-29S 
(MS3l06A20-29S) 

MS3 
(MS 

108B28-20S 
3l06A28-20S) 
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A 

TSA 

G 

DCB 

N 

B C D 

TSB OSA 

H J K 

ss RSA RSB 

p R s 
OHi OH2 

Model O, 5 

E F 

OSB DCA 

L M 

T 

A I AIA 
A2B 

r I 
MS310 
(MS31 

8820-29S 
06A20-29S) 



1. 2 Tap change for power transformers (Transformer system 1) 

(1) Measure the voltage of input power supply. 

(2) If the input voltage is outside of the allowable range for that 
tap, change to the appropriate tap. 

(3) Renew the data sheet of the DC servo unit about the set voltage. 

Taps of input voltage and allowable voltage range 

Power Input tap Allowable voltage 
Transformer V range (V) 

For domestic 200 180 - 220 
use 

200 200 - 240 

190 170-210 

For 230 210-250 
export (A) 

380 340 - 420 

420 380 -460 

460 420 - 500 

For export 200 180 ~ 220 
(B) 

550 500 - 600 
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Location of taps of transformer 

In case of F30008, F2000A, FIOOOC, F200-0A 

Front side 

Note 2 

Z Y X 

In case of F3000C, F2000C 

Rear side 

ODDO 

X Y Z 

In case of F200-0B, F220-0 

Front side 

2-7 

X 

Note I. Remove 6 screws 
and take away 
a cover. 

Note2. Remove3 screws 
and take out a 
fuse pane I. 



Connection of tap 

In case of transformer for domestic use 

Cable Wire mark of Cable Wire mark of transformer 

number 
X axis Y( Z) z B 

axis axis axis 
For input 200V For input 

1 4 7 10 2 

K7 
2 5 8 11 4 

3 6 9 12 6 

26 45 2 

KB 27 46 4 

28 47 . 6 

Note: 45, 46 and 47 are connected for the 4th axis. 

In case of transformer for export (380 ~4BOV) 

1 

3 

5 

Cable Wire mark of Cable Wire mark of transformer 
number 

X Y(Z z B 

axis axis axis axis For For For For For 

input input input input input 

200V 220V 380V 420V 460V 

1 4 7 10 2-5 1-4 2 2 1 

K7 2 5 8 11 8-11 7-10 8 8 7 

3 6 9 12 14-17 13-16 14 14 13 

3-5 3-4 3-4 

3-6-9-12- 9-11 9-10 9-10 
15-18 

15-17 15-16 15-16 

6-12-18 

26 45 5 

KB 27 46 11 

28 47 17 

Note: 45, 46 and 4 7 are connected for the 4th axis 
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In case of transformer for export (550V) 

Cable Cable wire mark Wire mark of transformer 

number 
X Y(X) z B For input 200V For input 550V 

axis axis axis axis 

1 4 7 10 2 1 

K7 2 5 8 1 1 4 3 

3 6 9 12 6 5 

26 45 2 

KB 27 46 4 

28 47 6 

Note: 45, 46 and 47 are connected for the 4th axis. 

Example of connection 

Domestic use 200V 

K7 

26 

2 

27 

5 
3 6 

28 

KB 

K7 

Export 380V 

27 

3 

2-9 

10 
11 

12 

13 
14 

KB 

Export 550V 

K7 

26 2 

~~ 

2 3 
27 4 

. 

--3 5 
2R fi 

~ 

KB 



1. 2 Tap change for power transformers (Transformer system 2 

common transformer type) 

(1) Measure the voltage of input power supply. 

(2) If the input voltage is outside of the allowable range for that 
tap, change to the appropriate tap. 

(3) Renew the data sheet of the DC servo unit about the set voltage. 

Taps of input voltage and allowable voltage range 

Power Input tap Allowable voit'age 

Transformer V range (V) 

For domestic 
200 1 70 ~ 220 

use 
220 190 - 240 

190 160- 210 

230 200 - 250 

For 
export 380 320 - 420 

420 360 - 460 

460 390 - 520 

550 470 - 600 
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Location of taps of transformer 

In case of F3000B, FZOOOA, FlOOOC, FZOO-OA 

Front Side 

D 0000 

In case of F3000C, FZOOOC 

Rear 
Side 

In case of F ST, SD, SM 

Rear 

Side 

2-11 

Note I. Remove 6 screws 
and take away 
a cover. 

Note 2. Remove 3 screws 
and take out 
a fuse panel. 



Tap connection 

In case of trc1nsformer for domestic use 

Cable Cable wire Terminal number of transformer 
number mct rk 

For input 200V For input 220V 

1 2 I 

2 4 3 
K7 

I 3 6 5 

26 2 

K8 27 4 

28 6 

In case of transformer for export 

Cable Cable wire Terminal number of transformer 
number mark Input Input Input Input Input Input 

200V 220V 380V 415V 460V 550V 
440V 480V 

K7 1 7 6 7 6 6 5 

2 15 14 15 14 14 13 

3 23 22 23 22 22 21 

Connect 3-7 2-6 

between 
4-8 

each 
4-8 3-8 3-8 2-8 1-8 

Strap 
terminal 

11-15 10-14 
of 

wire 
trans-

1 2-16 12-16 11-16 11-16 10-16 9-16 former 

19-23 1 8-22 

20-24 20-24 19-24 19-24 18-24 17-24 

4-12-20 
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KB 

Remarks 

26 3 

27 11 

28 19 

In case of 4-axis system or with large load torgue, 
2 transformers are used. Each transformer should 
be done the tap connection as same manner. 

Circuit diagram of transformer 

For domestic use 

For export 

I 
2 

3 
4 

5 
6 

-

C 

--

----

220V 
200V 

ov 

5 
275V • 

6 :, 230V 

7~ 

8 ::,:r--=o_v.,_,__, 

. 

• 

• 

I 
2 

3 

= 

. 
L 

• 

• 
~ 

275V • 
230V 
190V 

4 u--o~v~~ 

14 13:=1]" 10 
9~ 15 11 

16 12 

21 =l]" 22 
23 

24 

17:3] 18 

19 

20 

2-13 = 

--
--
-

-

-
--
--

. 
~ 

• 

• 
~ 

31 

34 

37 

32 

35 

38 

33 

36 

39 

--
-

---
-
---

--

31 

34 

37 

32 

35 

38 

33 

36 

39 

_10~v-----~ 44\31 l 7:v ~ 



1. 3 Checking of the phase rotation for the input power supply 

For the 6-phase controlled servo unit, the phase rotation of 
input power supply must be in the order of U -V-W. 
If this relation is not correct and when power is put on, fuse in 
velocity control unit may blow. 

Method of phase checking 

Connect a phase rotation meter to the power input terminal 
U, V, Wand see whether a disc of the meter rotates in the clock­
wise direction. 

Power input terminal 

UVWG 
Ph ion I-~---- I 

ase rotat 
meter. 

\ \ \ 

\ ' - :CE) -
-
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1. 4 Setting of frequency for the Velocity Control Unit 

Check the setting and switch if it is not correct, 

Location of frequency setting switch 

In case of F3000C, F2000C 

-----,. 
0 ol 

0 Note 
I 

•1 
0 

I 

-~I 

Note: Remove screws 
and take out 
the board. 

'-'~-~-4--------1-- Frequency setting switch 
Front 
side 

In case of F3000B 
' F2000A, FlOOOC, 

F200-0A 

Z Y X 

Front 
side 

2-15 

I 00 
50Hz 60Hz 

In case of F200-0B, 
F220-0 

z y 

Front 
side 

X 



2, MAINTENANCE 

2. 1 Periodical maintenance 

Cleaning of air filter and checking of brushes of DC motor are 
necessary as the periodical maintenance. 

Cleaning of air filter 

Air filter must be cleaned out once a month. 
The filter can be removed with a sliding action to the backward. 
Recommended method of cleaning is to blow the compressed air 
to the filter element while appling slight vibration. 
If it is too polluted, it is washed in a neutral cleanser and dried 
up in the shadow of the sun. 

Checking and replacing of brushes of DC motor 

( 1) The period of Checking 

General machine tools such as lathes, milling machines and 
machining centers . , ...... l year 

Frequent acceleration and deceleration machine tools 
such as punch press . , , . , . 2 months 

(2) The standard of replacement of brushe.s 

The old brush should be replaced when it becomes less 
than 6mm in length. 

(3) Method of replacement. 

Remove a brush cap and take out an old brush. 
Set a new brush and put a cap and screw it tightly. 

Brush 

Cap 
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2, 2 Troubles and Counteractions 

Items of failure are provided below and each trouble can be 
checked up according to the following procedures. 

(A) Ready lamp does not turn on. 

{B) Over heat lamp lights on. 

( C) Servo alarm lamp lights on. 

(D) Fuse in Velocity Control blows. 

(E) Machine runs away, 

( F) Lack of accuracy. 

(G) Big vibration and/or noise at stop. 

(H) Big vibration and/or noise when running. 

(I) Big vibration and/ or noise during acceleration. 

(J) Big overshoot. 

(K) Lack of accuracy by 1 pulse feed. 

( L) Lack of accuracy in positioning repeatability, 

(M) Lack of stiffness in servo system. 

(N) Lack of accuracy in a circular arc cutting at the junction of 

quadrant. 

(0) Cause texture on cutting surface. 

(P) Method of Checking out for the Veclocity Control Unit. 

(Q) Method of checking out for the Position Control Unit. 
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(A) Ready lamp does not light on 

YES 

NO 

YES 

NO 

YES 

NO 

See ( C) 

Velocity VRDY Posit Ion SVRD 
NC 

unit unit 

Are VRDY and SVRDY Coming to NC? 

See (D) 

AC115V 
Power I 

N C SVRST Position PRDY Ve loclty 
unit unit 

Are SVRST, PRDY and AC115V 
coming to Velocity unit? 
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(B) Over heat lamp lights on. 

YES 
Does the cutting exceed the limit 
of duty? 

Is the table of machine being 
braked? 

NO 

OH Position OH 
DC motor unit NC 

Is the cable between a DC motor and Position unit disconnected? 

Is Over Heat signal going to NC? 

Is Over Heat signal coming from NC control unit? 

(C) Servo Alarm lamp lights on 

The Servo Alarm turns on in following cases. 

a. When positioning error becomes more than 8000 pulses, 
the EALM lamp and Servo Alarm lamp light on. 

b. When the feedback signal from Resolver or Inductosyn 
becomes lower than 3V p-p at CH6, the LA Lamp and 
Servo Alarm lamp light on. 

c. When the thermal relay in the Velocity unit operates by 
over current, the OL lamp and Servo Alarm lamp light on. 
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(b) The level alarm lamp lights on 

YES 

YES 
Connect the cable. 

Note: Connection at motor side also be 
checked. 

NO Are the waves atCH4, CH5 about lOV p-p? 
Is the gain R V3 in position unit too low? 
Any trouble in position unit? 

Any trouble in the level detecting 
circuit in Velocity unit? 

( c) Over load lamp lights on 

NO 

YES Does the cutting exceed the rated duty? 
Is the brake for clamp operating? 

Thermal 
~----------1 

ON ON 
1----1 Velocity1--~-iPosition 

rel oy unit unit 

Any disconnection in the above route? 
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YES 

(a) Position error lamp lights on 

NO Is power cable of DC motor disconnected? 
Any trouble in position unit? 
Any trouble in Velocity unit? 

Wrong setting of position gain? 

The correct setting 

(1) Frequency for rapid traverse: Lower than 160 kpps 

(2) 

( 3) 

( 4) 

Input multiplier 

-1 
Position gain: 30 sec 

Gear ratio of DC motor 

DC motor 10, 20, 
30 

DC motor 5,0 

Gear ratio 

Connection 

Gear ratio 

Connection 

(1 )l pulse) 

1/5 1/4 1/3 2/5 

No SP6* SP6* SPB* 
con- SP9 SP7 SP9 
nection 

1/3 2/5 1/2 2/3 

No No SP6* SP6* 
con- con- SP9 SP7 
nection nectionJ 

(5) Setting of tacho generator feedback resistance 

For DC motors model 5, 0 wiring of SL5, SLO in 
the firing circuit in the Velocity Control should be 
cut. 
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Location of alarm display 

Printed circuit board 
AIGB-0160-0540-3 

EALMN 

EAL.MM 

EALML 

LAL 
LAM 
LAN 
OL 

Z axis position error alarm 

Y axis " 

X axis " 

X axis feedback level alarm 

Y axis " 

Z axis " 

X, Y, Z axis over load alarm (common) 

Location of over load alarm display for each axis 

Therwal relay Marked by 

whi1e bar 

0 

D 
lm~ 

Velocity Unit for 
model 10, 20, 30 

Thermal relay Marked by red bar 
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(D) Fuse in Velocity unit blows 

Is the phase Same as left. 
rotation of input 
power correct? 

Is the setting of 
50/60 Hz in Velocity 
unit correct? 

Are the wirings 
of feedback devices 
correct? 

Is the gain setting 
in 1"._~sition unit 30 
sec 
Any damage in 
Velocity unit? 

Is it me­
chanically 
clamping on 
braking? 

2-23 

Is the gain in 
Velocity unit 
too high? 

Any contact 
problem? 

Is the gain 
setting in 
position unit 
30 sec-1? 

Is the over 
current detector 
operating? 

Any damage in 
Velocity unit? 

Any damage in 
Velocity unit? 



Location of fuses 

Main fuse (30A) A60L-0001-0036 #PCl-30 
( lOA) ( " #PCl-10) 

Alarm fuse (0, SA) connected parallel to 
Main fuse 

F4 is parallel to Fl SF ab250/402aP405 
FS is parallel to F2 
F6 1s parallel to F3 

1. 3A Alarm fuse to -lSV line SF ab250/402aP413 

1. 3A 

1. 3A 

" 

" 

+24 V line 

+lSV line 

" 
" 

(E) Machine runs away 

NO 

YES 
>--------Connect correctly 

'-----------~- Loseness of coupling in DC motor 
Position feedback does not apply 
correctly as failure of position unit. 

Misconnection of feedback cable 
for other axis? 
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(F) Lack of accuracy 

Is r!pple of YES 

NO 

Can ripple y ES 
of CH6 beadjus-

NO 

DSA 

Call FANUC 

Accuracy will be improved 

Is sield wire of Resolver connected 
to ground at NC? 

Is wiring of Resolver Shielded over 
full length? 

Is wiring of Resolver isolated from 
machine cable? 

In case of Inductosyn, try to change 
the terminals as follows. 
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(G) Big vibration and/or noise at stop or running 

Is frequency 
setting in 
velocity unit 
correct? 

Is dither too 
big? 

Is gain too 
big? 

Is input power 
wave shape 
normal? 

Is width of 
dither constant? 

Same as 
left. 

Can not be corrected Damage of 
by adjustment be- velocity unit. 
cause of mechanical 
resonance between 
power frequency, 
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( J) Big overshoot 

NO 

Trouble of machine 

YES 

Is gain of velocity unit too low? 

(K) Lack of accuracy by 1 pulse feed 

YES 

NO 

Trouble of machine 

Is gain of velocity too low? 

Is dither too small? 

(L) Lack of accuracy in positioning repeatability 

YES 

NO 

Trouble of machine 

Is setting of ace-time for rapid 
traverse too small? 

Is gain of velocity unit too low? 

Is dither too small? 
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(I) Big vibration and/ or noise during acceleration 

Is gain too big? Adjust acc. time 
longer. 

Can not be corrected 
by adjustment because 
of mechanical resonance 
between power frequency. 
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(M) Lack of stiffness in servo system 
Is gain of velocity unit too low? 
Is position gain 30 sec-1? 

(N) Lack of accuracy in a circular arc cutting at the junction of 
quadrant 
Is gain of velocity too low? 
Is di then of velocity too low? 
Is position gain 30 sec-1? 
Is backlash compensation set proper value? 

(0) Cause texture on cutting surface 
Is pulse interpolation correct? 

(P) Method of checking out for velocity unit 

( 1) Short circuit at between CHS and CH6 on the PCB of 
Velocity Unit. 

(2) 

( 3) 

Note: 

Disconnect motor power cable and connect a resistor of 
5 -10 n., more than 150 W as following figure. 
Turn on NC and put pulses by Handle then observe wave 
shape of voltage drop across the resistor as the following 
figure. / 

Be careful/tor the fall down of table as NC is turned on 
without motor power cable. 
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/ 3.3ms (50Hz) 
/,_ 2.8 ms (60Hz) 

--j t-

OV------

ova D 
_L 

D D D Vp 
t 

ov _____ _ 

ov ·~o~o~o~~o~o.-

ov _____ _ 

Velocity unit 

5678 

( +) pulses 

I 
resistor 

0 
osci11osc·ope 

I 
(-) pulses 

( 1) The wave shape, when power is put on, must be one of b, c or d, 

(2) In band d, the period must be 3, 3 ms (2, 8 ms) when Vp is higher 
than 20 volts and if Vp is lower than 20 volts, the period could be 
different and it is normal. 

(3) Changing from b to d, or d to b must be obtained by command 
pulses less than 5 pulses (10 J-l pulse) by Handle, 

(4) · The wave shape must be changed c to b to a, or c to d to e 
depending on number of pulses from handle. 
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Trouble Cause 

3.3(2.S)ms __/rr 20 =1 rd~),;.--1 ---1 i- 12at (17)ms I 
f\ [\ [\ I\ [\ [\ [\ I I I 

Defect of one wave per 6. Fig. l shows normal Thiristor 
gate signal. 
Fig. 2 shows defect of one pulse, 
which results the wave shown 
left. 

3.3 (2.8) ms 

-/ J--- There is no gate signal at all on 
[\ [\ [\ [\ [\ [\ one Thiristor per 6. 

Defect of 2 waves per 6. 

3.3(2.S)ms 

-j 
~[\ ' 

The phase rotation of power input 

" " J\ J\ (\ is not correct. 

Irregular wave. Velocity unit is affected by noise. 
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Another method of checking 

When one axis has trouble in servo system, it can be checked 
whemher velocity unit is wrong or problem is in machine itself by 

int/r~hanging velocity unit with that of other axis. 

From 
Position Unit 

Note 

Velocity To motor of 
Unit of 

]~ 
troubled axis 

troubled I I / 
, 

I J axis I 
\ I I I 
\ I \ I 
,1 / /1 

I \ ,\ 
/ \ \ Normal 

I ' ' 
Velocity 

JY I :, To motor of other 
Unit of 

axis other axis 

1. Velocity unit for the motor Model O and 5 can not 
drive the motor Model 10, 20 or 30, 

2, Feedback cable must not be changed. 
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( -) 

cw 

(Q) Method of checking out for the Position Control Unit. 

( 1) Remove motor power cable 
(2) Turn on NC and put pulses by Handle then check the voltage 

at CH 12 in the Position Unit. (EP is Ground.) 
(3) Rotate the shaft of motor by some means and check the 

voltage at CH12. 

Note: 

Voltage of 
CH12 (mV) 

( -) 

Voltage of 
CH12 
(mV) 

( +) 

( -) 

Be carefuu/ior the fall down of table as NC is turned on 
without motor power ·cable. 

( +) 

Command pulse 

ccw 

When pulses are put in by Handle, 
the voltage at CH12 varies continuously 
from positive to negative. 

The rate is approximately 
lOmV/pulse. (1 pulse=lO ) 

When motor shaft is rotated, the 
voltage at CH12 varies continuously 
from positive to negative. 

Rotation of motor shaft 
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Trouble Cause 

j 
Handle pulse 

There is no voltage output Input 
at CH12 when pulses are multiplier 
put in by Handle 

Error 

register 

DA 
converter 

CH12 

Trouble is located at same part 
of above figc.re. 

j 
There is no voltage output 

Filter Drive 

amplifier ampllflter 
at CH12 when motor shaft 
is rotated, 

Zero Generator 
cross of 

Sin ,cos WOVI 

Phase 
~iscrlmlnatior 

Error 

register 

DA 
converter 

T rou;ole is located at 
of above figure. 

some part 
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Another method of Checking 

When one axis has trouble in servo system, it can be checked 
wheather unit (Position or Velocity) is wrong or problem is in 
machine itself by interchanging Position Unit and Velocity Unit 
with that of other axis. 

From 
NC 

From 
NC 

Note 1. 

2. 

Position Velocity 12' r -
I Unit Unit I c,' 

I 
·- / ·- -

Position Velocity 

]~ - n Unit Unit 

' I 
-

II -

Velocity Unit for the motor Model O and 5 can not drive the 
motor Model 10, 20 or 30. 

Both cables for motor power and feedback should be inter­
changed. 

3. The position gain should also be changed when gear ratio of 
motor is different. 

4. Be careful\ for command axis name as input is not changed. 

2-35 



APPENDIX: Zero position shift 

The zero point by Zero Return function depends on the grid of 
Resolver or Inductosyn, and it can be adjusted and shifted up to 
2mm if necessary. 

( 1) Set the switch on the PCB of position control to "O" and 
execute the Zero Return. 
Adjust the dial to get the appropriate position as the zero point. 

(2) If the variation by the dial is too small, once put off power and 
change the switch tO 11 111

, 
11 2 11 or 11 3 11

, and then try Zero Return 
again. 

(3) If the variation is still not enough, then change the position of 
dog for deceleration. 

Range of variation for the. zero point 

In case of ( +) direction for Zero Return 

machine motion 

==::> 
~ I-----~.__ _____ _ 

grid point 

2mm 

variation range by dial 

I 3 I 2 I variation range by switch 

In case of (-) direction for Zero Return 

==> 
~.----~.__ _______ _ 
grid point 

2mm 

- - - -
I o I 2 I 3 
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Location of switch and dial 

F3000B, F2000A 
FI OOOC, F200-0A 

4 2 

Switch 

Dial 

F3000C,F2000C 

X Y Z 

4 =='=@J==@J=a!;;(oleaa~==== 

2~®~@~@=== y y z 
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APPENDIX: Operation without inductosyn feedback 

The machine table can be fed by open loop circuit if necessary 
when Inductosyn scale is not yet prepared. 

(!) Connect cables as follows: 

GI G2 G3bTU ,Tl RI R2 SI S2 S3 S4 
Servo unit TSA TSE MS OHi OH, 

- red TSA 
Feed back si gno I connector I : •~ r 1 

TSB Al A2 A3 A4 

A B 

TSA TSB 

G H 

N p 

F-{\ - bule 
MS AIA AIB ltl2A A28 
OHi 

C D E I ...• ,._ I I 
OH2 - - -

' m MS-

J K L M -fl / Connect D and J 

R s T 
motor =:J 

OHi OH, MS red AIA 
w:h it e AIB 

,\ 
black 

A2A 

5 AIA 
green 

A28 

6 AIB ~<\ 
7 ltl2/ d" 
8 ltl2B red u 

White V 
black 

I' 
w 

green 
G 

V ~ AC2DO- 550V 

w SO Hz/ 60Hz 

G 

(2) Connect CH5 and CH6 on the PCB (20B-0003-0490) in the 
Velocity Unit of the axis where Inductosyn is applied. 

OCH Sn 
OCH6LJ 

2-38 

I 
I 
I 
I 
I 

I ) 
/ 

L..<--Y<.£J_ Y 

front 



{3) Select the Handle mode for the specified axis and turn the 
Handle Slowly, The motor will begin to run. To stop the motor, 
turn the Handle in reverse direction until the motor stops. 

Caution Be carefult:: no feedback in position loop, 
To stop the motor completely, it is necessary 
to turn off power. Be carefull for falling down 
of the table when power is put on. 
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APPENDIX 

Note 

Method of adjustment 

These adjustment are not required for customers 

in general. 

The values for adjustment are the standard values, 
and they might be adjusted to the different values 
according to the type of motor or the condition of 

load. 
The actual values to be adjusted are written in the 
Data Sheet which is atta.ched in each NC equipment. 

1. Position unit 

( 1) Check the sinusoidal wave about lOV p-p at CH4 and CHS on 

Analog PCB. 
In case of Inductosyn, check the sinusoidal wave about 1 V p-p 

at CH3a and CH3b on exiting circuit. 

(2) Adjust RV3 so as to get lOV p-p at CH6 on Analog PCB, 

(3) Drive the motor in low speed and adjust R V2, SPl to SP5 and 
RVl so as to get the ripple smaller than 30 mV p-p on the peak 

of sinusoidal wave at CH6. 
In case of Inductosyn, the R V2, R V3 and SPl to SP5 on 
exciting circuit. When both systems of Resolver and 
Inductosyn are used, first do the Resolver System. 

Setting of input multiplier 

~ SLl SL2 SL3 SL4 

1 X 0 0 X 
2 0 0 0 X e.g. 10 M. of least command 

0 X X 0 
increment corresponds to 

4 multiplier 10. 

5 X 0 X 0 
10 0 0 0 0 
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-1 
Setting of position gain 30 sec 

For motor model 10, 20, 30, 
lOH, 20H, 30H 

Gear ratio 1/5 1/4 1/3 

Connection Open SP6* SP6~' 

SP9 SP7 

2. Velocity unit 

2/5 

SPB* 

SP9 

For motor model O, 5 

Gear ratio 1/3 2/5 1/2 

Connection Open Open SP6* 
SP9 

The adjustment depends on the power frequency 50Hz or 
60Hz. 

( 1) Connect CH? to Ground ( CH2) and adjust R V3 to get +O. 8 V 
(50Hz) or +0.95V (60Hz) at CH8. 

2/3 

SP6* 
SP? 

(2) Connect CH? and CH9 to Ground and adjust R V6a, b, c to set 
the pulse width TO 2.1 ms (50Hz) or 1.8 ms (60Hz) at CH13a, b, 
c. 

See block diagram 3. 

(3) Connect CH? and CH8 to Ground and adjust R V?a, b, c to 
set the pulse width TO 2.1 ms (50Hz) or 1.8 ms (60Hz) at CH13 
a, b, c. 

See block diagram 3, 

( 4) Connect CH5 and CH6, and get +5 V at CH?, then adjust R V4 to 
get the pulse width Tl 2 ms (50Hz/ 60Hz) at CH13a. 

See block diagram 3. 

(5) Set RVl to the 3rd point of its scale. 

(6) Connect CH5 and CH6, and adjust RV2 to get OV at CH17. 

(7) The other potentiometers should never be changed. 
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APPENDIX: Spair parts 

Name Specification 

For For Model 0, 5 IT -K053 
domestic 

Model 10, 20, 30 IT -K054 
use and 

For 

for 
lOH 

Fuse export For Model 20H, 30H IT -K055 
550V 
For For Model 0, 5 IT -K056 

export 
For Model 10, 20, 30 IT -K057 

(only 
lOH 

550V) 
For Model 20H, 30H IT -K058 

For Model 0, 5 IT -K059 

Semiconductor 
For Model 10, 20, 30 IT -K060 
lOH, 20H, 30H 

Velocity IT -K061 

Control 
Unit 

Zero point shift for IT -K023 
2 axes 

Printed Position Without Zero point shift IT -K024 

Circuit Control 
With Zero point shift IT -K025 

Board Unit 
for 3 axes 

Without Zero point shift IT -K026 

With Zero point shift IT -K064 
for 4 axes 

Without Zero point shift IT -K065 

Induc- Linear Inductosyn A06B-6035-K031 
tosyn 

Rotary Inductosyn IT -K032 
Exciter 

Induc-
tosyn " -K033 
Pre-
amplifier 
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Spair parts details 

1. Fuse 

Specification Location used 
K053 K054 K055 K056 K057 K058 

3 3 A60L-0001-0036 Velocity Unit 
#PCl-10 

2 5 3 " -0036 Velocity Unit and 
#PCl-30 power input terminal 

( 30A) 
3 3 " -0036 Velocity Unit (40A) 

#PC2-40 

2 " -0036 Power input fuse panel 
#PCZ-60 (60A) 

2 2 " -0042 " 
#JGl-30 (30A) 

2 " -0042 " (60A) 
#JG2 -60 

3 3 3 3 3 3 s Fab 250/402a Velocity Unit (0. 5A) 
P405 

1 1 1 1 1 1 " P413 " (1. 3A) 

2, Semiconductor (Thyristor) 

Quantity Specification Location used 

K059 K060 

1 ASOL-5000-0006 Velocity Unit (25P4S) 

1 " -0005 Velocity Unit (50P5SF) 
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SECTION 3 - 1 





1. CONNECTIONS 

1. 1 Connection of Cables 

For DC 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 cable and motor power cable according to the rotational 
direction which follows the feed command from the control unit. 

The rotational direction corresponding to the (+) feed command 

Standard connection Reverse connection 
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Locotion ot cables and connectors 
In case of F30008, F2000A, FIOOOC, F200-0A 

X y z Motor power terminal 

Input power terminal 

Feedback signal connector 

Fastened by bands 

In case of F3000C, F2000C 

Rear side Front side 

000 
I I I 
I, , 

In case of F200-0B, F220-0 

Rear side 

X Y Z 
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Connection tor resolv~r system (stondard connection) 

Servo unit 

Feedback signal 
connector 

A B C oiE 

TSA TSB DSA DSB 

G H J K L 

DCB ss RSA·RS8 

N p R s T 

OHi OH2 

Motor power 
terminol 

5 

6 

7 

8 

F 

DCA 

M 

AIA 

AIB 

A2A 

A2B 

Input power 
terminal I V 

w 
G 

TSA 
TSB ss 
BSA 
BSB 
DCA 
DCB 
RSA 
RSB 

OHi 
ss OH2 

red 
AIA 

white 
b!QCk AIB 
green A2A 

A2B 

red u white 
b!QCk V 
green w 

G 

Screw terminal 

GI G2 G3 OTLIOTL2 RI 

DC motor 

AC200-550V 

50/60Hz 3¢ 

R2 SI S2 S3 S4 

TSA Tse! ss OHl10H2 RSA RSB DCA DSA DCB DSB 

Screw terminol 

Al Al AZ AZ 

AIA AIB A2A A2B 

( Reverse connect ion) 

Servo unit 

Feedback signal connector Motor power terminal 

A B C D E F 5 A2A 

TSB TSA DSB DSA DCA 6 A2B 

G H J K L M 7 AIA 

DCB ss RSA RSB 8 AIB 

N p R s T 

OHi OH2 
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Connection for I nductosyn system ( Stondord connection) 

Screw terminal 

Servo unit GI G2 G3PTLIPTL2 RI R2 SI S2 S3 S4 

Feedback signal 
connector 

A B C D E F 

TSA TSB DSA DSB DCA 

G H J K L M 
1n 

DCB ss RSA RSB +15 - IO 

N p R s T 

PS OHi OH2 MS 

Mo tor power terminal 

5 AIA 

6 AIB ] ~ 
7 A21 d 
8 A2B 

Input power terminal 

I ~ 

~TSA TSB 
MS 
OHi 
OH2 

MS 

TSATS8 MS OHi OH2 

Screw terminal 

Al Al A2A2 
AIA AIB A2AA2B 

ss 

-
I 
' 

DC motor =i 
DSB 

DCA 
=OSA 

DCB pos~ 

/, -OOSB 
------+-----4:1 

'\t-oocA 

-15 'oocs 

RSA 
RSB 

~ 

Slider 
=+15 

PS PS 
red AIA 
while AIB block A2A green A28 

Pre-amplifier 

ISA +1::5 I I 

If-
I 

I 
I 

I 
I 

I 
-

t 
I 

L[J -15 2 

RSA 3 
f---f--------1 II WJ;iA_ 

IS 

2 

3 

1SB IS 

ISB 

red u wtlite V block 
green w 

G 

PS 
4 4 RSB 

5 

-------------~AC200-550V 
50/60Hz 3" 

The reverse connection is some as resolver system. 
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Connection of DC motor with connector 

Model 10, 20, 30, 

A B C D E F 
TSA TS8 OSA DSB OCA 

GHJKLM 

~o_c_•,_s_s----1---R_s_Aj__R_•_•L-_J_-' MS 31088 20 -29 S 
N P R S T 

OHi OH2 

A B C D E 

AIA AIB 

G H J K L 

A2B BCA BCB 

N p 

FNB 

F 

A2A 

M 

FMA 

( MS 3106A 20-29S) 

MS3 
(MS 

l0BB2B-20S 
3106A28-20S) 
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A 

TSA 

G 

DCB 

N 

B C 

TSB 

H J 

ss RSA 

p R 

OHi 

Model O, 5 

D 

OSA 

K 

RSB 

s -- . -
OH2 

E F 

DSB DCA 

L M 

T 
~-~ 

A I AIA 
A2B 

I/ I 
MS310 BB20-29S 

06A20-29S) (MS31 



1. 2 Tap change for power transformers 

(1) Measure the voltage of input power supply. 

(2) If the input voltage is outside of the allowable range for that 
tap, change to the appropriate tap. 

(3) Renew the data sheet of the DC servo unit about the set voltage. 

Taps of input voltage and allowable voltage range 

Power Input tap Allowable voit'age 

Transformer V range (V) 

For domestic 
200 1 70 ~ 220 

use 
220 190 - 240 

190 160 - 210 

230 200 - 250 
For 

export 380 320 - 420 

420 360 - 460 

460 390 - 520 

550 470 - 600 
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Location of taps of transformer 

In case of F3000B, F2000A, FlOOOC, F200-0A 

Front Side 

uaaa 

In case of F3000C, F2000C 

Rear 
Side 

000 
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Note I. Remove 6 screws 
and take away 
a cover. 

Note 2. Remove 3 screws 
and take out 
a fuse panel. 



Tap connection 

In case of transformer for domestic use 

Cable Cable wire Terminal number of transformer 

number mark For input 200V For input 220V 

1 2 1 

2 4 3 
K7 

3 6 5 

26 2 

KS 27 4 

28 6 

In case of transformer for export 

Cable Cable wire Terminal number of transformer 

number mark Input Input Input Input Input Input 

200V 220V 380V 415V 460V 550V 

440V 480V 

K7 1 7 6 7 6 6 5 

2 15 14 15 14 14 13 

3 23 22 23 22 22 21 

Connect 
3-7 2-6 

between 
4-8 4-8 3-8 3-8 2-8 1-8 

each 

Strap 
terminal 

11-15 10-14 
of 

wire 
trans-

1 2 -16 12.-16 11-16 11-16 10-16 9-16 
former 

19-23 1 8-22 

20-24 20-24 19-24 19-24 18-24 17-24 

4-12-20 
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KB 

Remarks 

26 3 

27 11 

28 19 

In case of 4-axis system or with large load torgue, 
2 transformers are used. Each transformer should 
be done the tap connec~ion as same manner. 

Circuit diagram of transformer 

For domestic use 

For export 

220V . 
I 

2 200V 

3 
4 

5 
6 

v 

ov 

-
' 

~ 

-
' 

275V • 
5 - 230V 
6 
7~ 

8 n------'o,_,_v_L_ 

13~ 14 
15 

16 

21~· 22 
23 

24 

• 

. 

= 

;>c;:~-.------<l- 34 

;>c;:':f=f=t--1----.----<J 37 

...... -'-<-4--1--1--1----0~ 32 

:-:C=!-I_J__.i...l--1----0~ 35 

!i:!::1::1:::i-llj__ __ -r,.:_, 38 

;>:;:::::'._J__.i...l-_j_ __ -<Cv 36 

::.!:====:J.1---__ .(1~ 39 

IBV 

I ~1--'~'"'8~'-------~ :~ 

I ,-,_..,2'-'7-"5_,_V_.... 
2 

230V 

3 190V 
"'-.---------<'v 31 
~L~L~l----.-----0 34 

4 O--"o_v-'-L_, 37 

9=1] 10 
11 

12 

• : .. } 32 

-, 35 

v 38 

17=3] 
18 
19 

20 

' 33 
~ 

36 ' 
-

39 v 

~ :~ 
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1. 3 Checking of the phase rotation for the input power supply 

For the 6-phase controlled servo unit, the phase rotation of 

input power supply must be in the order of U-V-W. 
If this relation is not correct and when power is put on, fuse in 

velocity control unit may blow. 

Method of phase checking 

Connect a phase rotation m,;,ter to the power input terminal 
U, V, Wand see whether a disc of the meter rotates in the clock­

wise direction. 

Power input terminal 

UVWG 
Ph ion 

I ~r-- · -pc- I ase rotat 
meter. 

\ \ \ 

\ \ - :CB 
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1. 4 Setting of frequency for the Velocity Control Unit 

Check the setting and switch if it is not correct. 

Location of frequency setting switch 

In case of F3000C, F2000C 

-----,o 
0 ol 

Note: Remove screws 
and take out 
the board. 

Z Y X 0 Note 
I 

01 
0 I 

-~I 

L...f-L-L--+----+--- Frequency setting switch 
Front 
side 

In case of F3000B 
' F2000A, FlOOOC, 

F200-0A 

Z Y X 

Front 
side 

I 00 
50Hz 60Hz 

In case of F200-0B, 
F220-0 

z y 

= = 

Front 
side 

X 
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2, MAINTENANCE 

2. 1 Periodical maintenance 

Cleaning of air filter and checking of brushes of DC motor are 
necessary as the periodical maintenance. 

Cleaning of air filter 

Air filter must be cleaned out once a month. 
The filter can be removed with a sliding action to the backward. 
Recommended method of cleaning is to blow the compressed air 
to the filter element while appling slight vibration. 
If it is too polluted, it is washed in a neutral cleanser and dried 
up in the shadow of the sun. 

Checking and replacing of brushes of DC motor 

( 1) The period of Checking 

General machine tools such as lathes, milling machines and 
machining centers . , ... , , , l year 

Frequent acceleration and deceleration machine tools 
such as punch press . , , ... 2 months 

(2) The standard of replacement of brushes 

The old brush should be replaced when it becomes less 

than 10mm in length. 

(3) Method of replacement 

Remove a brush cap and take out an old brush. 
Set a new brush and put a cap and screw it tightly. 

Brush 

Cap 
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2, 2 Troubles and Counteractions 

Items of failure are provided below and each trouble can be 
checked up according to the following procedures. 

(A) Ready lamp does not turn on, 

(B) Over heat lamp lights on. 

( C) Servo alarm lamp lights on. 

(D) Fuse in Velocity Control blows. 

(E) Machine runs away, 

(F) Lack of accuracy. 

(G) Big vibration and/or noise at stop. 

(H) Big vibration and/or noise when running. 

(I) Big vibration and/or noise during acceleration. 

(J) Big overshoot. 

(K) Lack of accuracy by 1 pulse feed. 

(L) Lack of accuracy in positioning repeatability, 

(M) Lack of stiffness in servo system. 

(N) Lack of accuracy in a circular arc cutting at the junction of 

quadrant. 

(0) Cause texture on cutting surface. 

(P) Method of Checking out for the Veclocity Control Unit, 

(Q) Method of checking out for the Position Control Unit. 
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(A) Ready lamp does not light on 

YES 

NO 

YES 

NO 

YES 

NO 

See ( C) 

Velocity VRDY Position SVRD NC 
unll unit 

Are VRDY and SVRDY coming to NC? 

See (D) 

ACllOV 
Power I 

N C 
SVRST Posl1 ion PROV Ve lo city 

unit unit 

Are SVRST, PRDY and AC115V 
coming to Velocity unit? 
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(B) Over heat lamp lights on. 

YES 
Does the cutting exceed the limit 
of duty? 

NO 

Is the table of machine being 
braked? 

OH Position OH 
DC motor unit 

N C 

Is the cable between a DC motor and Position unit disconnected? 

Is Over Heat signal going to NC? 

Is Over Heat signal coming from NC control unit? 

( C) Servo Alarm lamp lights on 

The Servo Alarm turns on in following cases. 

a. When positioning error becomes more than 8000 pulses, 
the EALM lamp and Servo Alarm lamp light on. 

b. When the feedback signal from Resolver or Inductosyn 
becomes lower than 3V p-p at CH6, the LA Lamp and 

Servo Alarm lamp light on. 

c. When the thermal relay in the Velocity unit operates by 
over current, the OL lamp and Servo Alarm lamp light on. 
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YES 

(a) Position error lamp lights on 

NO Is power cable of DC motor disconnected? 

Any trouble in position unit? 

Any trouble in Velocity unit? 

Wrong setting of position gain? 

The correct setting 

( 1) Frequency for rapid traverse: Lower than 160 kpps 

(1 J.1 pulse) 

( 2) 

( 3) 

( 4) 

Input multiplier 

-1 
Position gain: 30 sec 

Gear ratio of DC motor 

DC motor 10, 20, 
30 

DC motor 5,0 

Gear ratio 

Connection 

Gear ratio 

Connection 

1/5 

No 
con-

nection 

1/3 

No 
con-

nection 

1/ 4 1/ 3 2/5 

SP6* SP6,:, spsi, 

SP9 SP7 SP9 

2/5 1/2 2/3 

No SP6'" SP6* 
con- SP9 SP7 

nectio~ 

(5) Setting of tacho generator feedback resistance 

For DC motors model 5, 0 wiring of SL5, SLO in 

the firing circuit in the Velocity Control should be 

cut. 
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(b) The level alarm lamp lights on 

YES 

NO 

YES 

Connect the cable. 

Note: Connection at motor side also be 
checked. 

Are the waves atCH4, CHS about lOV p-p? 
Is the gain R V3 in position unit too low? 
Any trouble in position unit? 

Any trouble in the level detecting 
circuit in Velocity unit? 

( c) Over load lamp lights on 

NO 

YES Does the cutting exceed the rated duty? 
Is the brake for clamp operating? 

ON ON 
'-------~-l Thermal ,_ __ _. Velocity 1---~-i Position 

relay unit unit 

Any disconnection in the above route? 
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Location of alarm display 

Printed circuit board 
A16B-0160-0540-3 

EALMN 

EALMM 

EALML 

LAL 
LAM 
LAN 
OL 

Z axis position error alarm 

Y axis " 

X axis " 

X axis feedback level alarm 

Y axis " 

Z axis " 

X, Y, Z axis over load alarm (common) 

Location of over load alarm display for each axis 

Therwal relay Marked by 

" / while bar 

"" - /_ 
1 " n"I o 

D 
[00]]~ 

I I 
Velocity Unit for 
model 10, 20, 30 

Marked by red bar 

0 

Velocity unit for 
model O. 5 

3-1-18 



(D) Fuse in· Velocity unit blows 

Is the phase Same as left. 
rotation of input 
power correct? 

Is the setting of 
50/60 Hz in Velocity 

unit correct? 

Are the wirings 
of feedback devices 
correct? 

Is the gain setting 

in ~~sition unit 30 
sec 
Any damage in 
Velocity unit? 

Is it me­
chanically 
clamping on 
braking? 

Is the gain in 
Velocity unit 
too high? 

Is the gain 
setting in 
position unit 
30 sec-1? 

Is the over 
current detector 
operating? 

Any damage in 
Velocity unit? 

Any contact 
problem? 

Any damage in 
Velocity unit? 



Location of fuses 

Main fuse (30A) A60L-0001-0036 #PCl-30 
(lOA)( " #PCl-10) 

Alarm fuse (0, 5A) connected parallel to 
Main fuse 

F4 is parallel to Fl SF ab250/ 402aP405 
F5 is parallel to F2 
F6 is parallel to F3 

1. 3A Alarm fuse to -15V line SF ab250/402aP413 

1. 3A 

1. 3A 

" 
" 

+24 V line 

+15V line 

" 
" 

(E) Machine runs away 

NO 

YES 
>--------Connect correctly 

~---------~- Loseness of coupling in DC motor 
Position feedback does not apply 
correctly as failure of position unit. 

Misconnection of feedback cable 
for other axis? 
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( F) Lack of accuracy 

YES 

NO 

YES 

NO 

DSA 

Call FANUC 

Accuracy will be improved 

Is sield wire of Resolver connected 
to ground at NC? 

Is wiring of Resolver Shielded over 
full length? 

Is wiring of Resolver isolated from 
machine cable? 

In case of Inductosyn, try to change 
the terminals as follows. 
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(G) Big vibration, and/or noise at stop or running 

Is frequency 
setting in 
velocity unit 
correct? 

Is dither too 
big? 

Is gain too 
big? 

Is input power 
wave shape 
normal? 

Is width of 
dither constant? 

Same as 
left. 

Can not be corrected Damage of 
by adjustment be- velocity unit. 
cause of mechanical 
resonance between 
power frequency. 
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(I} Big vibration and/ or noise during acceleration 

Is gain too big? Adjust acc. time 
longer. 

Can not be corrected 
by adjustment because 
of mechanical resonance 
between power frequency. 
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( J) tlig over shoot 

NO 
Trouble of machine 

YES 

Is gain of velocity unit too low? 

(K} Lack of accuracy by 1 pulse feed 

YES 

NO 

Trouble of machine 

Is gain of velocity too low? 

Is dither too small? 

(L} Lack of accuracy in positioning repeatability 

YES 

NO 

Trouble of machine 

Is setting of ace-time for rapid 

traverse too small? 

Is gain of velocity unit too low? 

Is dither too small? 
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(M) Lack of stiffness in servo system 
Is gain of velocity unit too low? 
Is position gain 30 sec- 1? 

(N) Lack of accuracy in a circular arc cutting at the junction of 

quadrant 
Is gain of velocity too low? 
Is dithen of velocity too low? 
Is position gain 30 sec-1? 
Is backlash compensation set .proper value? 

(0) Cause texture on cutting surface 
Is pulse interpolation correct? 

(P) Method of checking out for velocity unit 

( 1) Short circuit at between CH5 and CH6 on the PCB of 

Velocity Unit. 
(2) Disconnect motor power cable and connect a resistor of 

5 -10 Q., more than 150 W as following figure. 
(3) Turn on NC and put pulses by Handle then observe wave 

shape of voltage drop across the resistor as the following 

figure. 

Note: Be carefull for the fall down of table as NC is turned on 

without motor power cable. 
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/ 3.3ms (50Hz) 
IL 2.Bms (60Hz) 

-i r 

OV-----

ova D D c 
_L 

D Vp 
t 

ov ____ _ 

ov',.,o.----ro.----,orr-no,---,-or-

ov _____ _ 

Velocity unit 

(+) pulses 

I 
resistor 

0 
oscilloscope 

l 
(-) pulses 

( l} The wave shape, when power is put on, must be one of b, c or d. 

(2) In band d, the period must be 3. 3 ms (2. 8 ms) when Vp is higher 
than 20 volts and if Vp is lower than 20 volts, the period could be 
different and it is normal. 

(3) Changing from b to d, or d to b must be obtained by command 
pulses less than 5 pulses (10 µ_ pulse) by Handle. 

( 4} The wave shape must be changed c to b to a, or c to d to e 
depending on number of pulses from handle. 
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Trouble Cause 

3.3(2.B)ms 

*(~~)m;! rd~i:1 --1 i--
[\ [\ [\ I\ [\ [\ [\ I I I 

Defect of one wave per 6. . Fig. l shows normal Thiristor 
gate signal. 
Fig. 2 shows defect of one pulse, 
which results the wave shown 
left. 

3.3(2.B)ms 

-I f-- There is no gate signal at all on 

(\ [\ [\ [\ (\ [\ one Thiristor per 6. 

Defect of 2 waves per 6. 

3.3(2.B)ms 

--j 
~[\ r The phase rotation of power input 

I\ I\ I\ I\ I\ is not correct. 

Irregular wave. Velocity unit is affected by noise. 
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Another method of checking 

When one axis has trouble, in servo sy-stem, it- can be checked 
wheather velocity unit is wrong or problem is in machine itself by 
interchanging velocity unit with that of other axis. 

From 
Position Unit 

Note 

Velocity 
To motor of Unit of. 

]~ 
troubled axis 

troubled I 
\ 1 ' I I axis I 

I I I I 
I . / \ I 
1/ / /1 

I I ,\ 
/ \ \ Normal 

I ' '\ [ 
Velocity 

]~ 
I ' To motor of other 

Unit of 
other axis axis 

1. Velocity unit for the motor Model O and 5 can not 
drive the motor Model 10, 20 or 30. 

2. Feedback cable must not be changed. 
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( -) 

cw 

(Q) Method of checking out for the Position Control Unit. 

( 1) Remove motor power cable 
(2) Turn on NC a.nd put pulses by Handle then check the voltage 

at CH12 in the Position Unit. (EP is Ground.) 
(3) Rotate the shaft of motor by some means and check the 

voltage at CH12. 

Note: Be carefull for the fall down of table as NC is turned on 
without motor power cable. 

Voltage of 
CH12 (mV) 

( -) 

Voltage of 
CHl2 
(mV) 

( +) 

( -) 

( +) 

Command pulse 

ccw 

When pulses are put in by Handle, 
the voltage at CH12 varies continuously 
from positive to negative. 

The rate is approximately 
lOmV/pulse. (1 pulse=lO ) 

When motor shaft is rotated, the 
voltage at CH12 varies continuously 
from positive to negative. 

Rotation of motor shaft 
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Trouble Cause 

-------1----------------1 

There is no voltage output 
at CH12 when pulses are 
put in by Handle 

There is no voltage output 

at CH12 when motor shaft 
is rotated. 

J Handle pulse 

. 

Input 
multiplier 

Error 

register 

DA 
converter 

CH12 

T ro1"ble is located a,t same part 
of above fig1,. re, 

I 
Filter 

amplifier 

Zero 
cross 

Phase 

ktiscriminatior 

Error 
regl ster 

DA 
converter 

Drive 

ompllf iter 

Generator 
of 

Sin ,Cos wave 

T rou;:,le is located at some part 
of above figure, 
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Another method of Checking 

When one axis has trouble in servo system, it can be checked 
wheather unit {Position or Velocity) is wrong or problem is in 
machine itself by interchanging Position Unit and Velocity Unit 
with that of other axis. 

From 
NC 

From 
NC 

Position 

Unit 

Position 

Unit 

Velocity 

]~ Unit 

Velocity 
]~ Unit 

~ 
-

I 

I 
- / 
·- V 

- n 
\ I 

--

Note 1. Velocity Unit for the motor Model O and 5 can not drive the 

motor Model 10, 20 or 30. 

2. Both cables for motor power and feedback should be inter­
changed. 

3. The position gain should also be changed when gear ratio of 
motor is different. 

4, Be carefull for com'mand axis name as input is not changed. 
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APPENDIX: Zero position shift 

The zero point by Zero Return function depends on the grid of 
Resolver or Inductosyn, and it can be adjusted and shifted up to 
2mm if necessary. 

(1) Set the switch on the PCB of position· control to "0" and 
execute the Zero Return. 
Adjust the dial to get the appropriate position as the zero point. 

(2) If the variation by the dial is too small, once put off power and 
change the switch tO 11 111

, 
11 2 11 or 11 3 11

, and then try Zero Return 
again. 

(3) If the variation is still not enough, then change the position of 
dog for deceleration. 

Range of variation for the zero point 

In case of(+) direction for Zero Return 

machine motion 

==> ~----~ ~--------
grid point 

2mm 

variation range by dial 

variation range by switch 

In case of (-) direction for Zero Return 

==> 
grid point 

2mm 

- - - -
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Location of switch and dial 

F3000B, F2000A 
FI OOOC, F200-0A 

4 2 

Switch 

Dial 

F3000C,F2000C 

X Y Z 

4 =#@l~@Ji,;;a#@J:!c:==== 

2 ~®=!@~@=== y y z 
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APPENDIX: Operation without inductosyn feedback 

The machine table can be fed by open loop circuit if necessary 
when Inductosyn scale is not yet prepared. 

( 1) Connect cables as follows: 

GI G2 G3 OTU [Jl1 RI R 2 SI 52 53 S4 
Servo unit TSA TS! MS OHi OH-' 

red - TSA 
Feed back si gna I connector I I '. ·- ( \ 

TSB Al AZ A3 A4 

A B 

TSA TSB 

G H 

N p 

\ MS AIA AIB A2A A28 

\ bule OHi 
C D E F I 0 ,._ I I - - - - OH2 

' JD 
MS-

J K L M n / Connect D and J 

R s T 
motor :::::J 

OHi OH, MS red AIA 
White AIB 

,\ 
block 

A2A 
green 

5 AIA 

~ 
A28 

6 AIB 

7 1<121 

8 IA2B red u 
wl:!ite V 

I' 
block w 
green 

G 

V ~°" AC200 ~ 550V 

w ~ SO Hz / 60Hz 

G 

(2) Connect CH5 and CH6 on the PCB (ZOB-0003-0490) in the 
Velocity Unit of the axis where lnductosyn is applied. 

~ z y X 

~ 

~ 
0 CH5~ front 

0 CH6 
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( 3) Select the Handle mode for the specified axis 
Handle Slowly, The motor will begin to run. 
turn the Handle in reverse direction until the 

and turn the 
To stop the motor, 

motor stops. 

Caution Be carefull as no feedback in position loop. 
To stop the motor completely, it is necessary 
to turn off power. Be carefull for falling down 
of the table when power is put on, 
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2. Position Unit 
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4. Firing circuit 
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APPENDIX 

Note 

Method of adjustment 

These adjustment are not required for customers 

in gyneral. 

The values for adjustment are the standard values, 
and they might be adjJsted to the different values 
according to the type of motor or the condition pf 

. ' ' 

load. 

The actual values to be adjusted are written in th,e 
Data Sheet which is attached in each NC equipnYent. 

1. Position Cantoral unit 

( 1) Check the sinusoidal wave about lOV p-p at CH4 and CHS on 
Analog PCB. 
In case of Inductosyn, check the sinusoidal wave about lV p-p 
at CH3a and CH3b on exiting circuit. 

(2) Adjust RV3 so as to get lOV p-p at CH6 on Analog PCB. 

(3) Drive the motor in low speed and adjust R V2, SPl to SP5 and 
R Vl so as to get the ripple smaller than 30 m V p-p on the peak 
of sinusoidal wave at CH6. 
In case of Inductosyn, tjle RV2, R V3 a·nd SPl to SP5 on 
exciting circuit. When both systiems of Resolver and 
Inductosyn are·us';'d, first do the Resolver System. 

Setting of in_eut multi_elier 

~ SLl SL2 SL3 SL4 

. 

1 X 0 0 X 
2 0 0 0 X e.g. 10 }J .. of least command 

0 X X 0 
increment corresponds to 

4 multiplier 10. 
5 X 0 X 0 

1 0 0 0 0 0 
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Setting of position gain 

(1) Gin 30 sec-
1

(Standard setting} 

~· MODEL 10/20/30 

1: 1 . 5 

1 :2 

1 :2. 5 

1 :3 

1 :4 

1 :5 

SP6-SP7 -SP9 

SP8-SP9 

SP6-SP7 

SP6-SP9 

No Connection 

-1 
(2) Gain 40 sec 

~ MODEL 10/20/30 

1 :1. 5 

1 :2 . ~1i1 q :~1p1
6
2 

1 :2. 5 (§SP8-SP9 

1: 3 @SP6-SP7 

1 :4 SP6-SP7 

1 :5 Sp8-SP9 
Spl0-SP12 

MODEL 0/5 

SP6-SP7 

SP6-SP9 

NO COnnection 

SP6-SP9 
SP10-SP12 

; MODEL 

@ SP6-SP7 

SP6-SP7 

SP8-SP9 
SPl 0-12 
SP6-SP7 

0/5 

SP10-SP12 

Note Settingswith the symbol ® require circuit modification 
A06R-603-0052 on the PCB. 
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2. Velocity Control Unit 

(1) Location of check terminals, adjustment trimmers and setting 
pins on the PCB. 

AZOB-0004-0170•0171 /03B 

o CHl2 o CH 11 

D•vs 
O•vs 
D•v, O CH14A 

D•v• 0 CHl3A 
RVIOA RVllA 

D•v• D D 
O CHl48 

0 CHl3B 
RVIOB RVllB 

D D 
O CH 14C 

0 CH 13C 
RVIOC. RVIIC 

OCHl5 D D 

OCHIO 

O CHIS 

O CHl7 

0 CH 9 

0 CH 8 

0 CHG 

0 CHS 

0CH4RV3RV2RVI RV4 

OCH3(XX) 0 
OCH2 

o CH I 

SW J,..G;.l 
5 0 '-C:::'._J 6 0 
Hz Hz 

o----oS7 ~ 
g:::::g ~K ~ 
0------0 S 4 S 9 g l<J---8 
0-----0 S 3 o-=-0 
o----o S 2 S 8 0-----0 
0------0 S I ~-o 
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Note ; 
1. CH3, 4 OV 

CH15 +24V 
CH16 +15V 
CH17 -15V 

2. Connection of setting pins 
(Sl to S9) is different depend­
ing on the type of motor and 
type of feedback device. 

They should be checked 
and connect correctly as same 
as before when the PCB is 
replaced. 



A208 - 0004 -0170 -0171 /04C 

CHII CHl2 
0 0 

D•vs 
D•v• 
D•V7 
D•v~ 
D•v• 

o CH17 

o CHIS 

o CHl5 

o CHIS 

o CHIO 

O CH9 

o CHe 

() CHS 

o CH5 

O---OS13 

0-----0$9 

o CH 14A 

o CHl3A ·er ·o 
o CHl4B 

o CHl3B 
RVIOB RVIIB 

D D 
o CHl4C 

o CHl3C 
RVIOC RVIIC 

D D 

C>----0 so 

o CH4 RV3 RV2 RVI RV4 

OCH3CXXJ 0 
O CH2 

oCHI 

SWI 

50g60 
Hz Hz 

81' o--os:i 
0--053 
o---0s 2 
0--0 S I SN 0--0 

3-1-43 



(2) Check the setting of power frequency 50Hz / 60Hz. 

(3) Check DCvoltage +24, +15, -15 at the check terminal on the 
board. 

(4) Connect CHS to Ground (CH3), and adjust RV3 so as to get the 
voltage of CH9 1. 5V (50Hz) o·~ 2. BV (60Hz) . 

(5) Adjust RVlOA, B, C so as to get the high level of CH13A, B, C 
2. lms (50Hz) or 1. 8ms (60Hz). 

RVllA, ·B, C may be adjusted to get the correct wave form. 
If adjustment by RVlO is. difficult the voltege of CH3 may be 

changed in the range of !. 0. 2V by RV 9. 

(6) Set the RVZ to the scale 11 5 11 on the dial 
Adjust RVZ if motor rotates when power is put on. 

(7) Set the RVl to the scale on the di~i as follows'. 

Motor type Scale 

Model 0 6' . .,. 

5 6 
other 6. 

( 8) Set the RV 4 to the scale "5 ". 

(9) Set the RV7 to the scale as follows, 

Motor type Scale 

Model 0, S 9 

others s 

(10) Set the RVS to the scale ''5" (SOHz) or "7!.' (60Hz). 

(11) Set the RV9 to the scale ','l" (SOHz) or ."5" (60Hz). 
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SECTION 3 -2 





2. 1 CONNECTIONS 

2. 1. 1 Connection of Cables 

For DC 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 cable and motor power cable according to the rotational 
direction which follows the feed command from the control unit. 

The rotational direction corresponding to the ( +) feed command 

Standard connection Reverse connection 

3-2-1 



Connection tor resolver system (standard connection) 

Servo unit 

Feedback signa I 
connector 

I 
I 

A B C D 

TSA TSB DSA 

G H J K 

DCB ss RSA RSB 
--

N p R s 
OHi OH2 

Motor power 
terminal 

1

1

1 nput power 
terminal 

I 

E 

DSB 

L 

T 

5 

6 

7 

8 

F 

DCA 

M 

AIA 

AIB 

A2A 

A2B 

( Reverse connect ion) 

Servo unit 

Feedback signal connector 

A B C D E F 

TSB TSA DSB DSA DCA 

G H J K L M 

DCB ss RSA RSB 

N p R s T 

OHi OH2 

Cannon connector 
TSA 

A B C D E F TSB ss TSA TSB DSA DSB DCA 
BSA G H J K L M 
BSB 

DCB ss RSA RSB 
DCA 
DCB 

N p R s T 

RSA 
OH I OH2 

RSB Screw terminal 
OHi Al Al A2 A2 

OH2 AIA AIB A2A A2B 

red AIA white 
black AIB DC motor 
green A2A 

A2B 

red u white 
black V 
green w 

G 

AC200-550V 
50/60Hz 3¢ 

Screw termina I 

I A I Al A2 A2 

I AIA AIB A2A A28 

Motor power terminal 

5 A2A 

6 A2B 

7 AIA 

8 AIB 
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Connection for lnductosyn system ( Stondord connection) 

Connon connector 
A B C D E F 

Servo unit TSA TSB 

Feedback signal 
connector 

A B C D E 

TSA TSB DSA DSB 

G H J K L 

DCB ss RSA RSB +15 

N p R s T 

PS OHi OH2 MS 

F 

DCA 

M 

-IO 

Motor power terminal 

1n 

MS 

55 

red TSA 
TSB 
MS 
OHi 
OH2 

=
ed g~~ 

DCA 
DCB 

-15 
RSA. 
RSB 

-

ed +15 

,PS PS 
red 
white AIA 
block AIB 
green A2A 0 -L-~~-A2B 

G H J K L M 

Screw terminal N p R s T 

Al Al A2 A2 OHi OH2 

AIA AIB A2A A2B 
~ 

--
-

I •r -
I ~ I I 
I -

DC motor ::J --
I ~ 
I 

,PDS~ I 

b i-ODSB 
r -

"\: l'<>ocA - '-" 

'oocs I 
I 
I 

Slider n 

- 1-o 

Pre-amplifier I 
I Scale 
I 
' +1:s I I ISA I 

IS 

5 AIA 

6 AIB 

7 A21 

8 A28 
L[] 

0 ~;;;}----------'--
( - '" 

RSA 

ISB 2 2 

W.L ISB 3 3 IS 

Input power terminal 
_ _,r_,e,_,d,___ U 
__ w!'t'huit-'le~ V 
_ __,,b"'I 0=..,Ccck,__ W 

PS 
RSB .4 4 

5 

I 
-~g~re_e_n_G 

:

V ] ~,;-------------- AC200-550V '1 50/60Hz 3¢ 

The reverse connection is some as resolver system. 
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Location of cables and Connectors. 

(1) Motor model 40 

In case of FZOOA 

X y 

Motor power Tl Tl 
terminal----'-,--, 

Feed back 
signal connector 

Input power 
terminal 

Tl 

Left Side 

TB~-~,t-c~~~~~~ 

-t+-!'.._JI.J:njlput unib 
TA 

In case of FZOOOC F3000C 

X y 

Tl TZ 

Rear Side 

In case of F 200B 

X y 

Tl Tl 

Rear Side 

3-2-4 

X 

Tl 

y 

Tl 

Rear Side 

X 

Tl 

y 

Tl 

Power 
trans­

former 

other voltage 
than zoov /zzov 

Power 
trans­

formers 

Power 
trans­

formers 



(2) Motor model 50, 60, 60H 

Front 
T 1 side 

3-2-5 

Rear side 

Tl 

LC 

zoov /zzov 

Rear side 

Tl 

Power 
trans­
formers 

other than 
zoov /zzov 



2. 1. 2 Checking of the phase rotation for the input power supply 

For the 6-phase controlled servo unit, the phase rotation of 

input power supply must be in the order of u-v~w. 
If this relation is not correct and when power is put on, fuse in 

velocity control unit may blow. 

Method of phase checking 

Connect a phase rotation meter to the power input terminal 

U, V, Wand see whether a disc of the meter rotates in the clock­

wise direction. 

Power input terminal 

UVWG 
ion 1-~-0 -,~~ I Phose rotot 

meter. 
\ \ \ 

\ \ :CB 
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2. 1 MAINTENANCE 

2. 2. 1 Periodical maintenance 

Cleaning of air filter and checking of brushes of DC motor are 
necessary as the periodical maintenance. 

Cleaning of air filter 

Air filter must be cleaned out once a month. 
The filter can be removed with a sliding action to the backward. 
Recommended method of cleaning is to blow the compressed air 
to the filter element while appling slight vibration. 
If it is too polluted, it is washed in a neutral cleanser and dried 
up in the shadow of the sun. 

Checking and replacing of brushes of DC motor 

( 1) The period of Che eking 

General machine tools such as lathes, milling machines and 
machining centers .... , ... 1 year 

Freque.nt acceleration and deceleration machine tools 
such as punch press ...... 2 months 

(2) The standard of replacement of brushes 

The old brush should be replaced when it becomes less 

than 6mm in length. 

( 3) Method of replacement 

Remove a brush cap and take out an old brush. 
Set a new brush and put a cap a.nd screw it tightly. 

Brush 
~ 

T 
length of 
brush 

/ 

Cop 

3-2-7 



2. 2. 2 Troubles and Counteractions 

Items of failure are provided below and each trouble can be 
checked up according to the following procedures, 

(A) Ready lamp does not turn on. 

(B) Over heat lamp lights on. 

(C) Servo alarm lamp lights on. 

( D) Fuse in Velocity Control blows. 

(E) Machine runs away. 

( F) Lack of accuracy, 

(G) Big vibration and/or noise at stop. 

(H) Big vibration and/or noise when running. 

(I) Big vibration and/or noise during acceleration. 

(J) Big overshoot. 

(K) Lack of accuracy by 1 pulse feed. 

(L) Lack of accuracy in positioning repeatability. 

(M) Lack of stiffness in servo system. 

(N) Lack of accuracy in a circular arc cutting at the junction of 

quadrant. 

(0) Cause texture on cutting surface. 

(P) Method of Checking out for the Veclocity Control Unit. 

(Q) Method of checking out for the Position Control Unit. 
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(A) Ready lamp does not light on 

NO 

NO 

NO 

Fan unit 

stop 

NO 

YES 

YES 

YES 

YES 

See ( C) 

Velocity VRDY Posit Ion SVRD NC 
uni f unit 

Are VRDY and SVRDY Coming to NC? 

See (D) 

Power 
ACllOV 

I 

N C 
SVRST Position PRDY Velocity 

unit unit 

Are SVRST, PRDY and AC115V 
coming to Velocity unit? 

Fan bad, Fan Alarm. 
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(B) Over heat lamp lights on, 

YES 
Does the cutting exceed the limit 
of duty? 

Is the table of machine being 
braked? 

NO 

OH Position OH 
DC motor unit 

N C 

Is the cable between a DC motor and Position unit disconnected? 

Is Over Heat signal going to NC? 

Is Over Heat signal coming from NC control unit? 

(C) Servo Alarm lamp lights on 

The Servo Alarm turns on 1n following cases. 

a. When positioning error becomes more than 16000 pulses, 
the EALM lamp and Servo Alarm lamp light on. 

b. When the feedback signal from Resolver or Inductosyn 
becomes lower than 3V p-p at CH6, the LA Lamp and 
Servo Alarm lamp light on. 

c. When the thermal relay in the Velocity unit operates by 
over current, or power transformer becomes overheat, 

the OL lamp and Servo Alarm lamp light on, 
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Location of alarm display 

Printed circuit bOord 
AIGB-0160-0540~3 

EALMN 

EAL.MM 

EALML 

LAL 
LAM 
LAN 
OL 

Z axis position erro~· alarm 

" 

" 

X axis feedback level alarm 

Y axis " 

Z axis " 

X, Y, Z axis over load alarm (comn1on) 

Location of over load alarm display for each axis 

EJ 
MOL 

" 

r 

arked by 
edber 

""-T hermalrelay 

m]~ 
I I 

Velocity Unit for 
model 40 

D 

n 

8 - " 
CT'--
MOL 

Velocity Unit for 
model 50, 60, 60H 
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"'--

Marked by 
"R II lever 

Thermalrelay 



YES 

(a) Position error lamp lights on 

NO Is power cable of DC motor disconnected? 
Any trouble in position unit? 
Any trouble in Velocity unit? 

Wrong setting of position gain? 

The correct setting 

( 1) Frequency for rapid traverse: Lower than 160 kpps 

(2) Input multiplier 

( 3) -1 
Position gain: 20 sec 

( 4) Gear ratio of DC motor 

(1 µ. pulse) 

When gain is set smaller than 10, 

the Errar linit should be set 32000 

instead of 16 000. 

(5) Strap wire of Velocity unit: SI to S7 
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{b) The level alarm lamp lights on 

YES 

YES 
Connect the cable. 

Note: Connection at motor side also be 
checked. 

NO Are the waves atCH4, CHS about lOV p-p? 
Is the gain R V3 in position unit too low? 
Any trouble in position unit? 

Any trouble in the level detecting 
circuit·in Velocity unit? 

( c) Over load lamp lights on 

YES 

YES 

NO 

Does the cutting exceed the rated duty? 
Is the brake for clamp operating? 

Too severe cutting conditon ? 

Mechanical brake or clamp ? 
Misconnection of power cable ? 

ON ON 
Thermal Velocity Position '----------- ,____ 1--~-, 

relay unit unit 

Any dis connection in the above route? 
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(D) Blow out of fuse on the Velocity unit 
In addition to a malfunction of Velocity unit or DC motor 

there are following causes of blowing out fuse. 
1. Malfunction of machine tool. 
2. Incorrect cutting condition. 
3. Incorrect setting of feedrate or acceleration/deceleration. 

4. Malfunction of position control unit. 

5, Incorrect cable wiring. 

Location of fuses on the circuit. 

1. For motor model 40 

MOL 

Trans-
MCC PR 7. 8 

former AC 
INPUT Reactor 

LC 
u -0--0 

LC 
V -c--O 

J !€ I(. ::-i 
f-;--' • -

) :[ 
' 

• I..JW'I 
C 
~ -

L 
W-o-o- Ji~ ~~ 

Line c ontactor 

Note: T 
n 

s 

2 

ransformer is 
ot used for the 
upplied voltage 
OOV or 220V 

' 

' j L_ . 
L 

Fl 
:; -, 

MCC 

' F2 
DR 

F3 

12: ~ L ,7, 7'7 
' 

,. ,. ' :I. ~ '. 
F6 . ' M CC CD 5.6 

- "' -
• 
F5 . I Velo cit)' control unit of one 

' . I 

F4 
axis. 

-
.. l:!3 __ __ J 
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2 For motor model 50, 60, 60H 

AO 
INPUT 

LO 
lJ --0-<)-0----

0----

LO 
w --0-<)-0----

J! §: 
I 

J! [ 
I 
I 

Ji[ 

' 

IA Fl 

I 

I 1 P2 

12 1'3 

' 

L);G .. 
~ 

f5 

I ~4 
' L___,r, 

Location of fuses 

k 
' 

, 

' ' ' 

Velocity 

(2) For motor model 40 

PT 1 protecting 
fuse 
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' . ' . ' ', 
L 

7 7 ' 
L 

' 

Control 

DOD 
F9;E,~8,F7 

MOO MOL 

DR 

M002 

. MCC PR MO~o_..._---o'::.5 ,::,6 _ _J 
~-~ 

Unj t for one axis 

' 

__ J 

DD~ 

~ ,.__ 

D 

Series resistor 
for PCB 

POB protecting fuses 

F7 +24V 

F8 +15V 

~"9 -·I 5V 

1><1 



2) For motor model 50, 60, 60H 

F12 

[::><:11::::><1 

DODOO 
·F4F5F6F10Fll 

PT2 protecting fuse 
PTl protecting fuse 

3-2-16 

Series resistor 
for P. C. B 

P. C. B. protecting 
fuses 
F7:+24V 
F8:+l 5V 
F9:-15V 

p. C. B. protecting 
fuse 
Fl2:+24V 

Main Fuses 



Purpose of each fuse 

Fl,2,3 

F4,5,6 

Protection of thyrister from over current 

Protection of motor from over current in short time 

Alarm signal generation for blow out of Fl,2,3 

F7 for Model 40 Protection of transformer PT-1 

FlO for Model 50,60,60H Protection of transformer PT-1 

Fll Protection of transformer PT-2 

Causes of blowing out of fuses 

1. Malfunction of machine tool 

1. Partial abnormal big friction on the sliding surface 

2. Incorrect engaging of gear train 

3. Collision of work and tool 

4. Driving under the brake or clamp of machine 

Remarks 1. Check the current through the all stroke of movement. 

2. Check the variation of current in one revolution 

of lead screw. 

2. Incorrect cutting condition 

1. Over current by too deep cutting 

2. Continuous heavy cutting over the rating 

Remarks : Temprature of motor would also increase higher. 

3. Malfunction of Position control unit 

1. Over current at the time of putting on the power because 

of poor adjustment of offset. 

4. Misconnection of wiromg 

1. Oscillation by positive feedback 

5. Malfunction of motor 

1. Ocsillation by the malfunction of feedback device 

2. Over current caused by demagnetization of the field 
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6. Incorrent adjustment of Velocity control unit 

1. I ncorrent wiring of short strap 
2. Setting of too big gain 

7. Malfunction of Velocity control unit 

Method of investigation 

1. Blow out when power is put on 

1. Blow out even without motor power cable 

1. Velocity unit should be replaced 

2. Blow out only when with motor power cable 

Check the signal VCMD by oscilloscope when power put on, and 
if this signal has trangent variation connect CHl to GND and put 
on power. If fuse blows again, Velocity unit should be replaced, 
or if not, Position unit bas trouble. 

2. Blow out during operation 

1. Check the current wave shape with load and without load whether 
oscillating. 

If there is oscillation, reduce the velocity gain or check the 
position gain. 

2. There is a posibility of demagnetization of motor, and to check 
the demagnetization, measure motor speed N( rpm), terminal 
voltage V(V) and current I( A) as follows. 

I 
I 

140 

:50--+-~~~~-1-1 
: 6 n,<'1-----;,../ 

Voltmeter 
ammeter 

: 7 L"s;:;---...:::? 
180--+-',._~~~~~~~~~ 
I I L __ _J 

3-2-18 



If the value : 

V=V- Ix Rm 

is smaller than: 

N 
Ke x 

1000 

the motor is got demagnetized, where Rm and Ke are 
coefficient of motor as follows. 

Type of motor 
Mdel 40 

50 
60, 60H 

Rmj:_lOo/o 
0. 14 ohm 
O. 063 ohm 
0. 073 ohm 

Ke±_lOo/o 
7BV/1000rpm 
73V/1000rpm 

l lOV / lOOOrpm 

Kt + 10% 
7. lkg.~m/A 
7. lkg. cm/ A 

10. 7kg. cm/A 

3. Are there abnormal noise or voltage variation on the power? 

3. Blow out when emergency stop or when acceleration. 

1. Check the strap wiring on the Velocity unit. 

2. Check the gain setting on the Velocity unit. 

4. Blow out of fuse in the process of installation 

1. Check the input power voltage and transformer tap. 

2. Check the phase rotation of power supply. 

3. Check the setting of power frequency. 

4. Check the polarity of motor power cable and feedback cable. 

5. Check the adjustment of dither and gain on the Velocity unit. 
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(E) Machine runs away 

Nu 

YES 
>--------Connect correctly 

'------------- Loseness of coupling in DC motor 
Position feedback does not apply 
correctly as failure of position unit. 

Misconnection of feedback cable 
for other ax is? 
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( F) Lack of accuracy 

NG 

ted to smaller 

fhan30mV 
? 

NO 

YES 

YES 

DSA 

Call FANUC 

Accuracy will be improved 

Is sield wire of Resolver connected 
to ground at NC? 

Is wiring of Resolver Shielded over 
full length? 

Is wiring of Resolver isolated from 
machine cable? 

In case of Inductosyn, try to change 
the te nnina ls as follows. 
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(G) Big vibration and/or noise at stop or running 

Is frequency 
setting in 
velocity unit 

correct? 

Is dither too 

big? 

Is gain too 
big? 

Is input power 

wave shape 

normal? 

Is width of 
dither constant? 

Same as 

left. 

Can not be corrected Damage of 

by adjustment be- velocity unit. 

cause of mechanical 

resonance between 

power frequency. 
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(H) Big vibration and/or noise at stop or running 

of current at 

50/GOHz 

Is £re quency 
set ting in 
velocity unit 
correct? 

Is dither too 
big? 

Is gain too 
big? 

· Is input power 

wave shape 
normal? 

Is width of 
dither constant? 

Same as 
left. 

Can not be corrected 
by adjustment be­
cause of mechanical 
resonance between 
power frequency. 
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YES 

Tacho gener­
ator bad. 

Damage of 

Velocity unit. 



~Current limit 

level is too low. 

'Too heavy load 
0 Too rapid 

acceleration. 

(I) Big vibration and/ or noise during acceleration 

ls gain too big? Adjust acc. tirne 

longer. 

Can not be corrected 

by adjustment because• 

of mechanical resonance 

between power irequency. 
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(J) Big overshoot 

NO 

YES 

Trouble of machine 

I's· gain of·velocity unit too low? 

Current limit level too low ? 

Too heavy load ? 
Too rapid acceleration ? 

(K) Lack of accuracy by 1 pulse f~ed 

YES 

NO 

Trouble of machine 

Is gain of velocity too low? 

Is dither too small? 

(L) Lack of accuracy in positioning repeatability 

YES 

NO '---------

Trouble of machine 

Is setting of ace-time for rapid 

traverse too small? 

Is gain of velocity unit too low? 

Is dither too small? 
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(M} Lack of stiffness in servo system 
Is gain of velocity unit too low? 
Is position gain 20 sec- 1? 

(N} Lack of accuracy in a circular arc cutting at the junction of 
quadrant 
Is gain of velocity too low? 
Is dithen of velocity too low? 
Is position gain 20 sec-1? 
Is backlash compensation set proper value? 

(0) Cause texture on cutting surface 
Is pulse interpolation correct? 

(P} Method of checking out for velocity unit 

( 1) Short circuit at between CHS and CH6 on the PCB of 
Velocity Unit. 

(2) Disconnect motor power cable and connect a resistor of 
5 -10 Q. , more than 150 W as following figure. 

(3) Turn on NC and put pulses by Handle then observe wave 
shape of voltage drop across the resistor as the following 
figure. 

Note: Be careful! for the fall down of table as NC is turned on 
without motor power cable. 
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1 
3.3ms(50Hz) 

/,_ 2.8 ms (60Hz) 

--j t-

OV------

ovD D D D 

ov _____ _ 

ov ·-0-0-0-~o-o~ 

ov _____ _ 

Velocity unit 

(+) pulses 

I 
resistor 

0 
oscilloscope 

I 
(-) pulses 

( 1) The wave shape, when power is put on, must be one of b, c or d. 

(2) In band d, the period must be 3. 3 ms (2, 8 ms) when Vp is higher 
than 20 volts and if Vp is lower than 20 volts, the period could be 
different and it is normal. 

( 3) Changing from b to d, or d to b must be obtained by command 
pulses less than 5 pulses (10 µ. pulse) by Handle. 

(4) The wave shape must be changed c to b to a, or c to d toe 
depending on number of pulses from handle. 
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Trouble Cause 

3.3(2.B)ms --Irr 20=1 r(f~i:1 -., i-- f2Bt ( 17lms I 
(\ I\ [\ f\ I\ I\ [\ I I I 

Defect of one wave per 6. Fig. l shows normal Thiristor 

gate signal. 
Fig. 2 shows defect of one pulse, 

which results the wave shown 

left. 

3.3(2.B)ms 

-I f-
There is no gate signal at all on 

f\ f\ f\ I\ f\ I\ one Thiristor per 6. 

Defect of 2 waves per 6. 

3.312.B)ms 

--j 
~[\ i The phase rotation of power input 

[\ [\ I\ [\ [\ 
is not correct. 

Irregular wave. Velocity unit is affected by noise. 
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Another method of checking 

When one axis has trouble in servo system, it can be checked 
wheather velocity unit is wrong or problem is in machine itself by 
inte rehanging velocity unit with that of other axis, 

Velocity To motor of Unit of 

l ~: 
troubled axis 

troubled I / 
, 

I I axis 
I I I ~ 
\ I \ I 

From 1/ / Position Unit 
/1 

I \ ,\ 
I Normal / \ \ I \ '-Velocity 

J ~ I '\ 
To .motor of other 

Unit of 
axis other axis 

Note 1. Velocity unit for the motor Model.O, 5,10, 20and 

30 can not drive the motor Model 40, 50, 60, or 60H. 

2, Feedback cable must not be changed. 

3. VelocityunitforthemotorModel40 50 60 60H ' . . 
can not drive the other type of motor. 
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( -) 

cw 

(Q) Method of checking out for the Position Control Unit, 

( 1) Remove motor power cable 
(2) Turn on NC and put pulses by Handle then check the voltage 

at CH12 in the Position Unit, (EP is Ground.) 
(3) Rotate the shaft of motor by some means and check the 

voltage at CH 12. 

Note: Be carefull for the fall down of table as NC is turned on 
without motor power cable, 

Voltage of 
CH12 (mV) 

( -) 

Voltage of 
CH12 
(mV) 

( +) 

( -) 

( +) 

Command pulse 

ccw 

When pulses are put in by Handle, 
the voltage at CH12 varies continuously 
from positive to negative. 

The rate is approximately 
lOmV/pulse. (1 pulse=lO ) 

When motor shaft is rotated, the 
voltage at CH12 varies continuously 
from positive to negative. 

Rotation of motor shaft 
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Trouble 

There is no voltage output 
at CH12 when pulses are 
put in by Handle 

Cause 

J Handle pulse 

Input 
multiplier 

Error 

register 

DA 
converter 

CHlZ 

Trouble is located at same part 
of above figL.re. 

~-----------+-----------------

There is no voltage output 

at CH12 when motor ·shaft 

is rotated. 

I 
Filter 

amplifier 

Zero 
cross 

Phase 
iscrimlnatior 

Error 

register 

DA 
conver1er 

Drive 
amplif iter 

Generator 
of 

Sin ,COs\.VOVE 

T rou.:>le is located at some part 
of above figure. 
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Another method of Checking 

When one axis has trouble in servo system, it can be checked 
wheather unit (Position or Velocity) is wrong or problem is in 
machine itself by interchanging Position Unit and Velocity Unit 
with that of other axis, 

From 
NC 

From 
NC 

Position Velocity 
1-----l 

Unit 

Position 
I---~ 

Unit 

Unit 

Velocity 

Unit 

Note 1. Both cables for motor power and feedback should be inter­
changed, 

2. The position gain should also be changed when gear ratio of 
motor is different. 

3. Be care full for command axis name as input is not changed. 

4. Velocity unit for motor model 0, 5, 10, 20, 30 can 
not drive the motor mode 40, 50, 60, 60H. 

5. Velocity unit for motor model 40, 50, 60, 60H can 
not drive the other tvpe of motor. 
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APPENDIX: Zero position shift 

The zero point by Zero Return function depends on the grid of 
Resolver or Inductosyn, and it can be adjusted and shifted up to 
2mm if necessary. 

( 1) Set the switch on the PCB of position control to "O" and 
execute the Zero Return. 
Adjust the dial to get the appropriate position as the zero point. 

(2) If the variation by the dial is too small, once put off power and 
change the switch tO 11 111

, 
11 2" or "3", and then try Zero Return 

again. 

(3) If the variation is still not enough, then change the position of 
dog for deceleration. 

Range of variation for the zero point 

In case of(+) direction for Zero Return 

machine motion 

==:> ~----~ '---------
grid point 

2mm 

variation range by dial 

I 3 I 2 I I O I variation range by swi'fch 

In case of (-) direction for Zero Return 

grid point 

2mm 

- - -
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Location of switch and dial 

F3000B, F2000A 
F IOOOC, F200-0A 

4 2 

Switch 

Dial 

F3000C, F2000C 

X Y Z 

4 ==f@l;.,,faJe;a;!,f@J;.,,===== 

2 =,~,~~:a==== 
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APPENDIX Method of standard adjustment 

Printed circuit board in Velocity unit, 

' ' 0Hll.0H]2 

Oavs 
0RV6 ___. 813 

CHI4A ~----C-H-10-il 

' 
CHl5A D 

o HVllA R"I~ 
ORV91WIOA00 ,, ~ 

0~14B 
oCHI 9 01y_4n 

iw1<l3 OD rw 11n 
oCI-ll8 0~14C 

0~14C 

DO RVIIC 

' 
0 

oG.fliO 

' 
oCH8 

oCH6 

oCH5 

D 
RV102 

RV103 
D 

RVII1i0 
l\Vll/70 
RVII1i0 oett4R~3 RVZ ILVl 

fa.9 ° 0 ;g RVH)t 0 
,cm ~ s i' l'--------4 

Sl 

Cfl3.4 : OV 

CH15:+24V 

.CH16:+15V 

.CH17 : -15V 

1. Checking of short bar 

3VTACH 6VTACH 3VTACH 6VTACH 
Sl 0 S6 0 0 

S2 0 S7 
S3 0 

S4 
S5 0 0 
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2. Checking of power voltage 

Check the voltage of +24,+15 and -·15 

3. Setting of power frequency 

1. Connect CHlO to CH3(CND). 

2. Adjust RV102 to get Cl!9 0.6V(50Hz)or l.8V(60Hz). 

3. Adiust RVlDA,B,C and RVllA,B,C to get the width of 

level "l" of Ci!l3A,B,C = 1. 2ms(50Hz) or ms(60Hz). 

RVlO is for width adjustment 

PVll is for wave shape formlng 

4. Adjustment of dither 

1. Connect CHS to CHJ(GND). 

2. Adjust RV3 to get the width of level "l" of CH13A,B,C = 

2.0ms(50Hz) or l,8ms(60Hz). 

Note : If it cannot be adjusted by RV3, the previous 

setting (3.3 power frequency) may be altered bv 

within +O. 2ms on CH13. 

5 Adjutment of offset 

Set RV2 = scale 50% 

(Adjust so as motor does not rotate.) 

6. Adjustment of gain 

Set FVl = scale 30%(Model 40) or 50%(Model 50,GO,GOH) 

7. Adjustment of velocity feedback voltage compensation 

Set RV!i .. scale 50%. 

8. Adjustment of current feedback 

It should not be readjusted. (RV107 = 50%) 

9. Adjustment of current limiter gain 

Set RV106 = 50%. 

10. Setting of current limiter 

It should not be readjusted. 
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11. Setting of deceleration limit gain 

(RVlOl) 

12. Setting of current detecting offset 

Adjust RV103 to get CI-Ill=+ O.lV or smaL).er 

13. Setting of overcurrent detecting level 

It should not be readjusted. 

(RV104=80% model 40; 75% model 50,60; 70% model 60H) 
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APPENDIX Spare parts 

1) Fuse 

. 
' 

Name Spe cifica hon Remark 

Fuse A60L-0001-0061 #GSA75 75A For Model 40 · 

" A60L-0001-0061 #50Tl50 150A For Model 50, 60 

" A60L-0001-0061 #50T200 200A For Model 60H 

Alarm fuse s. Fab 250/402A P413. 1. 3A For Model 40, 50, 60, 60H 

" A60L-0001-0046 #1. 0 1. OA For Model 50, 60, 60H 

" A60L-0001-0039 #Al 1. OA For Model 40 

Fuse A40L-0001-0038 #FR4700K 0.47 

Resistor 

2) Printed Circuit Board 

Name Specification Remark 

Firing Circuit AZOB-0004-0760 For Model 40 

" AZOB-0004-0770 For Model 50, 60, 60H 

Fuse Circuit AZOB-0004-0190 For Model 40 

" AZOB-0004-0430 For Model 50, 60, 60H 
. 

Gate Circuit AZOB-0004-0330 For Model 50, 60, 60H 

Surge Absorber Circuit AZOB-0004-0340 For Model 50, 60, 60H 

3) Semiconductor 

Name Specification Location Remark 

Semiconductor A50L-5000-0011 Velocity unit For Model 40 

(Thyristor) 

" A50L-5000-0010 Velocity unit For Model 50, 60, 60H 
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