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6.2.1

EXISTED, 820 IS OPEN

[o xRN, S ST I -]
.

5 SCALES.

o ioscales

SETTING CONDITICN
POS ITEM REMARKS
VARIABLE
RESTSTOR CHECK-PIN | SHORTING SETTING AND CHECK

6 | TACHO- RV4 1) NORMALITY 5 SCALES
GENERATCR 2} USE FOR FINE
VOLTAGE ADJUSTING OF LOOP
COMPENSA~ GAIN, REFER TO
TION MAINTENANCE MANUAL

OF NC,

7 | CURRENT RV5 9 SCALE | OOM 564/ (93-5%
LIMITER SCALE) (A)
SETTING OM-20M | 1880/ (93-5%
SEE SCALE) (A)

NOTE 5 30M(H) |3760/(93-5X
SCALE) (A)
Note 1. IF CONNECTION BETWEEN CN2 (4) (5) AND TRANSFORMER OR DISCHARGE UNIT

IF YOU USED DISCHARGE UNIT, YOU WILL BE OPEN-CIRCUIT AT §26,
VOLUME SCALE IS AS FOLLOWS.

FIGURE SHOWS 8 SCALES.

*MARK IS TOTAL EDITION OF PCB,
CURRENT LIMITER FUNCTION IS APPLIED FOR PCB EDITION 02B OR LATER.
SETTING OF S15.

0lA% CURRENT LIMITER SETTING
02B*03B* NO CONNECTION
04B*05R8% CHOPPING FREQUENCY SELECTOR
Q7C* - 0.022yF INTO HIGH FREQ.
GAIN DO NOT SHORT S14, 815
TOGETHER
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Table 6.2.1 {c) Type of check terminal

6.2.1

CHECK CHECK
TERMINAL SYMBOL MEANING TERMINAL SYMBOL MEANING
CH 1 3/4% VCMD CHII PWA PWM CKT OUTPUT FOR
DRIVER A
2 TSA TACHO-GENERATOR 12 PWB PWM CKT OUTPUT FOR
SIGNAL DRIVER B
3 ov oV 13 PWC PWM CKT OUTPUT FOR
DRIVER C
4 ov 14 PWD PWM CKT CUTPUT FOR
DRTVER D
5 COMPENSATION C.K,T, 15 +24V +24V
6 16 +15V +15V
7 TRIANGLE WAVL SEE FIG. 2. 17 ~15V -15V
8 CUR- 00M 0,66V/A 18 VCMD VELOCITY COMMAND
RENT
oM - 20M 0.2V/A 19 VFB1 ARMATURE VOILTAGE
FEEDBACK SIGNAL
30M(H) 0.1V/A 20 VFB2
9 IR INPUT SIGNAL, O PWM 23 ENBL DRIVER ENABLE
C.K.T,
10 DIS- DISCHARGE MONITOR
CHARGE | SEE FIG. 3,
024£0.2V
/\ 1240.2V
2413 Vp-p £ A
+ ov
J_L,__v —
=816 short Dischatge
0.8+0.1 msec time width
Fig. 2 Fig. 3
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LED DISPLAY

6.2.1

NAME MEANING
PRDY (GREEN POSITION CONTROL READY END SIGNAL
LED)
VceRDY MONITORING FOR BREAKING OF FUSE RESISTORS (R81, R82).

(GREEN LED)

LIGHTING: NO-BREAKING
NO LIGHTING: CHECK ITEM
1) CONTINUITY CHECK: R81, R82
2) CONTINUITY CHECK: PCB CN2 TO
TRANSFORMER

BRK (RED LED)

NO FUSE BREAKER CUT OFF

HVAL (RED LED)

HIGH VOLTAGE ALARM
POWER SUPPLY VOLTAGE IS TCO HIGH.
DISCHARGE C.K.T. GOES BAD.
LOAD INERTIA IS TOO HIGH.

HCAL (RED LED)

HIGH CURRENT ALARM
SHORT C.K.T. BEIWEEN T1(5)(6) AND (7)(8).
TRANSISTOR MODULE IS DAMAGED.
PCB OF PWM C.K,T. GOES BAD,.

OVC (RED LED)

OVERCURRENT ALARM (SET RV3)
MOTOR LOAD IS TOO HEAVY.

TGLS (RED LED)

MOTOR RUNAWAY ALARM
VELOCITY FEEDBACK SIGNAL IS LOST.
MOTOR ARMATURE CONNECTION IS OFF,

DCAL (RED LED)

DISCHARGE ALARM
ACCELERATION AND DECELERATION FREQUENCY IS TOO HIGH,
REGENERATIVE ENERGY FROM MACHINE WEIGHT OF VERTICAL AXIS
IS TOO LARGE,
TRANSISTOR FOR DISCHARGE IS DAMAGED.

LVAL (RED LED)

POWER SUPPLY VOLTAGE DROP ALARM.
POWER SUPPLY VOLTAGE IS TOO LOW.
FAULTY PCB,
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6.3 Setting and Adjustment on PCB for Velocity Control Unit for Analog Servo AC Servo Motor

6.3.1 Parts location on PCB
1) For AC servo motor Model 2-0 - Model 30R
a) PCB A20B-1000-0560 (Edition number E)

CN4

RV4 T«

N

b

(I

<|D 1./ Fuse

[l

il

T

|

0o3 1:) Fuse resistor

S 7 N3

CH U UUU

S88

180 32 1415 18
CHO

17 -
oy 5V

%‘61 5V

M-‘HO—}WD D ﬂ I:I
HIWN 1 1218 8
120 20

CH T
10
CH18
10
CH1R

20

_

PRDY Hv

HC
ove
I .JV
TG

[Cooaoog]

ey 528 py1 mve nvs

%o LTI U U
50 1000

11,0V . To To
C?-I%V T ST‘I;:IS Elgl]sm motor NC
9] ' .

s
CH 17 510
1 $18

CN1| IIS:IJ CN2

Fig. 6.3.1 (a) Parts location on the PCB A20B-1000-0560

Note) Parts location on PCB may be changed without notice,
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6.3.1

b) PCB A20B-1000-0560 (Edition number F or subsequent)

Chd

!

o

]

)

2

(=]

o

=

.- Fuse

o

q

et >Fuse resistor
Ny

Z

]

25

E 5

w

a

gu k24

O

ot N

; 1

& :

HEH

<)

"Qs

i

J_CI)“

o

i1

m'o‘“ e

",O" Coys

o

..

Q 00

o :

31 23|

2 HRE s N

T'Q 515 e

N LED
9 :
Z.,O o
Y jove
Q 5

o i -
'Q ke OO lr.
o 4

IQ i3 I*r -
K |- m

. 515044

© il

CHi I CNZ

Fig. 6.3.1 {b) Parts location on the PCB A20B-1000-0560

Note) Parts location on PCB may be changed without notice.
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2) TFor AC servo motor Model 4-0, 3-0

a) PCB A20B-1000-0590 (Edition number A)

6.3.1

FANUC MADE IN JAPAN

4]
@

CiNg

Seoln

-t

Do et

CN1

[

—]
1) s1{w

510

(L) (R

)
S8

@ZO

SZEO

O

Rv4

(+5v ADJ )}

MOTOR

NC

Z0)

s
[a]
<
i
i
[l
o=
=]
|
(=]
g

Fig. 6.3.1 (¢} Parts location on the PCB A20B-1000-0590

Note} Parts location on PCB may be changed without notice.
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b) PCB AZ0B-1000-0590 (Edition number B or subsequent)

cH17()

~15
CH IGO
+15

cHis()
+5

cHa()
ER

cu3()
TRW

cr1()
1T
can()
18
cr1o()
iR
cio O
T
cus ()
S
cn7 ()
R
cis ()
cus )
cid O
ov
ciz ()
oV
ciz ()
cht ()

FANUC MADE IN JAPAN

l@ T L} T
@D o3
RV4
(+5Y ADI)
F1
OO0Q0QO
LV TG HC HVPRDY
S S
15 16 10
(H) g
(L) 6 (LY(R)
Z
(R) =
ss v
Q
[e=]
[an]
S
W
O
k=)
(T 20
v
1 (H)
R
Y ] TV
L
@CNI ) RV3 o &
, MOTOR NC
' C
. g
—(> (LYST(R)

Fig. 6.3.1 (d)} Parts location on the PCB A20B-1000-0590

Note) Parts location on PCB may be changed without notice.
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6.3.1
¢) PCB A20B-1000-0600

CN3
RLY1 +5 ADJ
U RV4
N\
=2
©
<@
&
[
[
Lan]
&
(]
[aN}
<
> ] 1
© FETA TFETC FETE
FETR FETD . TFETF
MCC L] |. h
RP4 RP6
RES RP7
Fs2 ’
Fs1 T1

Fig. 6.3.1 (e} Parts location on the PCB A20B-1000-0800

Note) Parts location on PCB may be changed without notice.
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6.3.1

3) Model 5-0
a) PCB A20B-1001-0420

T424/03 1 5 10 CN3 15 20 25

B
A

IAVINONNY

2
NYdYE NI

U3ty H{ HC HV OVC

oH {[[]o 00000
@ L LYTG PRDY

CHO . 5284 [E53) F'1

i

11 7% ~

FR2
FR

=
§i/0Zv0-1001-902V

® 9 MH 0

}L‘
S1
CN1 RV1 RvVZ RV3 (N2

Fig. 6.3.1 {f} Parts location on the PCB A20B-1001-0420

Note) Parts location on PCB may be changed without notice,
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b) PCB A20B-1001-0410

6.3.1

]T412/03| 1 5 10 15 20 25

B
CN3
A

=
<i
N

Cor )

3134

[

als

[ 1

qrzd

MCC

Aldd HLIA

I

ONMONONONONO,

F

FSI

(+5V ADJ)

Tt

NY4YE NI ICVIN

ONNY4

EBEEE /0Tv0-1001-802Y

Fig. 6.3.1 (g} Parts location on the PCB A20B-1001-0410

Note) Parts location on PCB may be changed without notice.
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6.3.1

4) For 2-axis control AC servo unit (analog servo)
a) Al6B=1200-0520 (Mother board)

O
CHICM

CN7 O
CHIEM

O
CHIM

O
CHIL

Al16B-12C0-0520/ cammm

A20B-1001-0470

CN8

]

3/ Fuse

FR2
L} L]

—r ]
FRI F2/ Fuse

L o o e e | _F_;
CH4 Rv4 CN2

Fuse resistor <

—

Fig. 6.3.1 {h) Parts location on the PCB A16B-1200-0520
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6.3.1

b) A20B-1001-0470 (Child board)

ssn«D]ssm
5 5
IFL—19L
829M
s29L [[[D [I:D E[[s}
s b 17R—T9M
s 16LTTAL I ea‘?m
G
|
&
&
O
3 &
o
<
CN7 8331
S33M
-18Y CHI7
CHIY O Tar o
CHi 4| QER L Q O asvQ {EHI6
H08 80ch wv Q) [EHIB
oc ToM
szt BT avelQ Qrerov on E%aauERO | EHI4M
6L O [e2 1mQ {EHI2M
RV3L RV3M 150 |EHI 1M
rvar 520} (20" gy RO |fHIOM
22M K
RVIL RV IM O [LHIM
s |CH8M
TH7M
CHEM
sioL S10M " HEM
D CH3IM
CH2M
CHIM
o]
41
1g]
<
@]
o
[&Y
: |
CNIL To NC CNIM To NC a
/’ﬂ
/

Note 1: Two PCB is 1 sets.
Note 2: Part location on PCB may be changed without notice.

Fig. 6.3.1 (i} Parts location on the PCB A20B-1001-0470
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5) For 3-axis control AC servo unit (analog servo)
a) PCB A20B-1001-077C

¢

Q PRDY
ta WRY
Q He
Q Hy
T o
T T6L
0 oveL
Q T6M
Q oveM

Q 16N
Q oveN

Fuse resistor

S3iL
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F 1/ Fuse

]

3.2A

A

SIOL SIoM SION

S16L

CHIIM

0
I:l RVIM [JS29M
2 E Sl

©
T

BPD RVEM
I___] RV M
3

T X X X

CNeM

1
=z
!
=

00 00 0 O 00
o)
-, o
= I'U
= 70
\x;

e
o

L SI6M .
58M SIAM S8N

CH 4 CHT 4N
o Dsqm e [}SQN

HIEN
HL0|
N cif RV3N

A20B8-1001-0770/ {1

CNIO
CNSG
SYZSN
S16N
smr?ISN
CN&
Fuse F3
2.0A F2
S29N
L

CN7

SQEL}
Cl
CHBL sI7L
Gl Slal_S|9L
CHzL
CHIL
NBL | [CNBL
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o oll cnim

I il

CNIN ] CN2

-

g

L

Artisan Technology Group - Quality Instrumentation ...

J Il \2\
S20l. 34 S32M S20M

I/ oo

Fig. 6.3.1 (j) Parts location on the PCB A20B-1001-0770
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6.3.2

6.3.2 Setting terminal
1) Yor AC servo motor Model 2-0 to 30R
a) PCB A20B-1000-0560 (Edition number F or subsequent)

Table 6.3.2 {a)

Setting Standard setting
terminal Remarks
2~0,1-01] 0,5 10 | 20M ;20,301 30R
S1 L L L L L L TOH setting (Note 1)
g 2 L L L L L L DC alarm setting (Note 2)
56 H H H H H H
Compensation circuit setting
57 H H H H H H
510 H H H H H H TG alarm enable (Note 3)
51l H H L L L H
S12 H H L L L H Current loop gain setting
513 H i L L | L H
S17 H H H H H L
S18 H L L L H H Current limit setting
§19 H H H H H H
520 H H H H H H Absolute code output enable
(Note 4)
532 L L L L L L Setting for absolute pulse
coder (Note 5)
2-0, 1-0, 0, 5, 10, 20M, 20, 30, 30R .
Setting Pulse coder Remarks
terminal 2000P 2500P 3000P
S8 L L H
Pulse coder F/V gain setting
S 9 0 L L
Si4 L H H
Pulse coder, pole number,
515 H L L and pulse number setting
8§16 H L H

- 408 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




6.3.2

Standard setting

Setting
terminal Remarks
2-0,1-0] 0 | 5| 10| 20M| 20,30 | 30R

521
Compensation circuit setting

522 o 0 0 o] o 0 0

823 0 o | o VCMD gain setting (Note 6)

S24 o o | o] of o 0 ] F/V circuit filter setting

525 o o o o o o o]

526

5§27 Compensation circuit setting

s28

529

830 External analog current
limitter setting

S31 Connect CN1(19) pin and OV

533 o
OVC alarm level setting

534 0

535 o °l °] ° Current feedback gain

$36 ol ol ol o setting (Note 7)

837 Speed feedback gain setting
{Note 8)

538 ol o} o o Compensation circuit setting
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b) PCB A20B~1000-0560 (Edition number E)

Table 6.3.2 (b)

Standard setting

Setting
terminal Remarks
2-0,1-0 | 0,5 10,20M | 20,30/ 30R
51 L L L L L TOH setting (Note 1)
S 2 L L L L L DC alarm setting (Note 2)
54 L L L L L
S5 L L L L L
Compensatlion circuit setting
86 H H H H H
s 7 H H H H H
S10 H H H H H TG alarm enable (Note 3)
511 H H L L H
S12 H H L L H Current loop gain setting
513 H H L L H
S17 H H H H L
$18 H H H H H Current limit setting
519 H H jal H H
520 H H H H H Absolute code ocutput enable
(Note 4)
832 L L L L L Setting for absolute pulse
coder (Note 5)
2-0, 1-0, 0, 5, 10, 20M, 20, 30, 30R
Setting Pulse coder Remarks
terminal 2000p 2500p 3000P
S 8 L L H
Pulse coder F/V gain setting
59 H L L
Sl4 L H H
Pulse coder, pole number,
815 H L L and pulse number setting
Sleé H L H
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6.3.2

Standard setting

Setting
terminal Remarks
2-0,1-01 0,5 10,20M | 20,30 30R
521
Compensation circuit setting
822
5§23 0 0 VCMD gain setting {(Note 6)
824 0 0 0 ) o F/V circuit filter setting
525 e} 0 0 o} o
526
§27 Compensation circuilt setting
528
529
530 External analog current

limitter setting

¢) PCB A20B~1000-0560 (Edition number C or D}

Table 6.3.2 {c}

Setting

Standard setting

terminal Remarks
2-0,1-0} 0,5 10 | 20,30 30R
51 L L L L 1 TOH setting (Note 1)
5 2 L L L L L DC alarm setting (Note 2)
S 4 L L L L L
S5 L L L L L
Compensation circuit setting

S 6 H H H H H
s 7 H H H H H
510 H i H H H TG alarm enable (Note 3)
S11 H H L L H
S1z2 H H L L H Current loop gain setting
S13 H H L L H
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6.3.2

Setting

Standard setting

terminal Remarks
2-0,1-0 { 0,5 10 | 20,30 30R
S17 H H L L L
818 H H H H H Current limit setting
519 H H H H H
520 H H H H H Absolute code output enable
(Note 4)
2-0, 1-0, 0, 5, 10, 20, 30, 30R
Setting Pulse coder Remarks
terminal 2000P 2500P 30007
S 8 L L H
Pulse coder F/V gain setting
59 H L L
Sl4 L H sl
Pulse coder, pole number,
S15 H L L and pulse number setting
Sl6 H L H
Setting Standard setting
terminal Remarks
"8l 2-0,1-0 | 0,5 | 10 {20,30 | 30R
521
Compensation circuit setting
522
523 ) ) VCMD gain setting (Note 6)
S24 o o 0 o o F/V circuit filter setting
525 0 o o o o
526
Compensation circuit setting
S27
828
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Note 1)

- 2)

3)

4)

5)
6)

7)

8)

9)

6.3.2

If either power transformer or regenerative discharge unit 1s connected
across terminals CN2 (4) and (5), set 51 to open (I side),.

If neither power transformer nor tegenerative discharge unit is
connected across terminals CN2 (4) and (5), set Sl to short (H side).
Set 82 to open (L side), if the regenerative discharge unit is not
mounted, and set it to short (H side), 1if the regenerative discharge
unit is mounted,

Set S10 to L side, if it is needed to check with motor power cable
disconnected,

If 520 is set at L side, absolute codes from the pulse coder is ocutput
to NC while VRDY is on, If VRDY is turned OFF, the alarm code is
output. If 820 is set at H side, the alarm code is always output.

When the absolute value pulse coder 1s used, set 832 at H side.

If 823 is short-circuited, 7V/2000 rpm will be set, If it is open,
7V/1000 rpm will be set, If models 10, 20, and 30R are used over 1500
rpm, change the above settings and NC parameters (loop gain
multipliers).

Models 0, 5, 10, and 20M only may be short-circuited. If 835 and S36
are short-circuited, conversion of current feedback signals (CHIO, 11,
12) is 0.183 V/A.

If 837 is short-circulted, the rate feedback voltage is changed from
3v/1000 rpm to 1.5V/1000 rpm. Normally, set it in the open state.

The way of setting is shown as following figures.

. ;! 3 H
Setting plug
)L D] L

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

2) For Model 4~0, 3-0 (PCB A20B8-1000-0590) (analog servo)

Table 6.3.2 {d)
Pulse coder
Setting terminal Remarks
2000P 2500Pp
S 1 R TOH setting {(Note 1)
S 8 R OPEN Pulse coder F/V Gain
510 L TG alarm enable (Note 2)
§S15 L L Pulse coder
516 L H
Pole number, pulse number setting
520 L L
s32 L For ABS pulse coder setting
(Note 3)
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6.3.2

Note 1) If power transformer is connected across terminals CN2 (4) and (5), set

81 to open (R side).
If power transformer is not connected across terminals CN2 (4) and (5),
set 81 to short (L side),

2) Set 510 to R side if it is needed to check with motor power cable
disconnected.

3) If the absolute pulse coder is used set $32 at H side,

4} The way of setting 1s shown as following figures,

Setting plug % 1; % i

(a) Setting of H side (b) Setting of I side
I. R L R
{c) Setting of I side (d) Setting of R side

3) For Model 5~0 (analog servo)

Tahle 6.3.2 (8)
Terminal setting Standard setting Remarks

s1 L TOH setting (Note 1)

s 2 L Pulse coder setting (Note 2)

S 3 L Absolute pulse coder setting
(Note 3)

S 4 L TG, OVC alarm desable setting
(Note 4}

Note 1) If the power transformer connected to CN2 (4) and (5), set Sl at L. If

there 18 no connection, set S1 at H.

2) If the pulse coder is 1000P/rev, set S2 at L, and if 2000P/rev, set it
at H.

3) If the absolute pulse coder is used, set S3 at H, and if not used set .it
at L.

4y If TG and OVC alarms are made invalid, set S$S4 at H.

5) If a 1000P/rev pulse coder 1s used, care should be taken in DMR setting.
(DMR setting should be double that in a normal 2000P/rev pulse coder.)
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6.3.2

4) For 2-axis control AC servo unit (analog servo)
PCB A20B-1001-0470
Al6B-1200~0520

Table 6.3.2 (f)

Terminal Standard setting

setting Remarks

2-0,1-0 0,5
Sl - L L TOH setting (Note 1)
52 X % DC alarm setting (Note 2)

S10L,M 2! H TG alarm enable (Note 3)

S17L,M H H

S18L,M H H Current limit setting

S19L,M H H

S20L,M H il Absolute code output enable (Note 4)
522L,M o o Compensation circuit setting

$23L,M o ‘ c VCMD gain setting {Note 5)

S241,M o 0 F/V circuit filter setting

S25L,M X X

S26L,M X X

Compensation circuit setting

S27L,M o) o

S$28L,M X X

529L,M X X F/V input pulse width setting (Note 6)
S30L,M Le R Current loop gain setting

§31L,M H H TG alarm enable

S32L,M 0 o Setting for absolute pulse coder (Note 7)
$33L,M X X OVC alarm level setting
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6.3.2

, Pulse coder
Terminal
setting Remarks
2000P 2500P 3000P
S 8L,M L L H
Pulse coder F/V gain setting
S 9L,M H L L
S141.,M L H H
S15L,M H L L Pulse coder pole ?umber and
pulse number setting
S16L,M H L H
Note 1) If the power transformer is connected to terminals CN2 (4) and (5), set
5] at L side,

2) If the regenerative discharge unit is mounted, set 852 1in the
short—circuit state. If it is not mounted, set 82 in the open state.

3) If check 1s required without connection of the motor power cable, set
$10 at L side. .

4) If 820 1s set at L side, absclute codes from the pulse coder is output
to NC while VRDY is on. If VRDY is turned OFF, the alarm code is
output, If 520 is set at H, the alarm code 1s always output.

5) If 823 is short-circuited, 7V/2000 rpm is set, and if it is open,
7V/1000 rpm is set.

6) If 529 is short—-circuited, the velocity feedback voltage is changed from
3v/1000 vpm to 1.5V/1000 rpm. Normally, set it in the open state.

7) If ABS pulse coder is used, set 532 in the open state.

8) Setting operations are shown in the Fig. below.

i o] H
Setting plug — giL ﬂ%L

{a) Setting of H side (b) Setting of I, side

B
i

{c) Setting of L side (d) Setting of R side
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6.3.2

5) For 3-axis control AC servo unit (PCB A20B~1001-0770)

Table 6.3.2 {g}

Terminal Standard setting
setting Remarks

0/5 10

Sl L L TOH setting {(Note 1)
S2 X X DC alarm setting (Note 2)
S10L,M,N H H TG alarm enable (Note 3)
S17L,M,N H H
S18L,M,N L L Current limit setting
S19L,M,N H H
S20L,M,N H Ho Absolute code output enable (Note &)
S27L,M,N o X Compensation circult setting
$23L,M,N 0 x VCMD gain setting {(Note 5)
S241,,M,N o 0 F/V circuit filter setting
S25L,M,N X X
$26L,M,N X X
Compensation circuit setting

527L,M,N X X
S28L,M,N X X
S29L,M,N X x F/V input pulse width setting (Note 6)
S30L,M,N L L Current loop gain setting
$31L,M,N H H TG alarm enable
§32L,M,N 0 o Setting for absolute pulse coder (Note 7)
833L,M,N X b4 0Ve alarm level setting
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6.3.2

. Pulse coder
Terminal
cettin Remarks
& 20007 2500P 3000P
S 8L,M,N L L H
Pulse coder F/V gain setting
S 9L,M.N H L L
S14L,M,N L H 3]
Pulse coder pole number and
S15L,M,N H L L pulse number setting
516L,M,N H L H
N system
Terminal | O series, 1 series | 10/11/12/100/ R X
setting 2 series, 3 series | 110/120 series emaris
6 series, 9 series
534 X ) o VRDY signal setting
Note 1) If the power transformer is conmnected to terminals CN2 (4) and (5), set
S1 at L gide.

2) If the regenerative discharge unit is mounted, set 82 in the short-
circuit state, If it is not mounted, set S2Z2 in the open state.

3} If check is required without connection of the motor power cable, set
810 at L side,

4) If 520 is set at I, side, absolute codes from the pulse coder is output
to NC while VRDY is on. If VRDY is turned OFF, the alarm code 1is
output., If 520 is set at H, the alarm code is always output.

5) If 823 dis short-circuited, 7V/2000 rpm is set, and if it 1is open,
7V/1000 rpm 1s set.

6) If 529 is short-circuited, the velocity feedback voltage is changed from
3v/1000 rpm to 1.5V/1000 rpm. Normally, set it in the open state.

7) If ABS pulse coder is used, set 532 in the open state.

8) Setting operations are shown in the Fig. below,

] , ' j .
Setting plug I
JL m] I,

{(a) Set at H side {(b) Set at L side
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6.3.3 Variable resistor

Table 6.3.3

6.3.3

Variable resistor

Standard setting

Remarks

RV1 407% Gain setting

RVZ - Offset voltage adjustment

RV3 - Tachogenerator voltage adjustment
RV4 - +5 V power supply fine adjustment

Note) RV2-RV4 have been adjusted at factory

6.3.4 Check terminals list

1) For l-axis control AC servo unit

before the shipment.

Table 6.3.4 (a)
Check terminal Symbol Description
ci 1 a x velocity command voltage (Note 2)

2 0.8 x tachogenerator voltage

3 ov ov

4 oV oV

5

Compensation circuit

6

7 R R-phase current command

8 S S-phase current command

9 T T-phase current command

10 IR R-phase current feedback |2,4V/A for motor 4-0,3-0
0.85V/A for motor 2-0,1-0

11 18 S-phase current feedback | 0.25V/A for motor 0,5,10
0,125V/A for motor 20,30

12 IT T-phase current feedback | 0.1V/A for motor 30R

13 TRW Triangle wave (See Note 1)

14 ER frror voltage (Torque command)

15 +5V +5V
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6.3.4

Check terminal Symbol Description
16 +15V +15V
17 ~15V -15v
18 10RF 10V reference voltage

Note 1) Triangle wave

2) a = 0.344 when VCMD
a = 0,687 when VCMD

7 V/1000 rpm
7 V/2000 rpm

12«15V

= 340 % 30 p sec. —
2) Tor 2-axis control AC servo unit
Table 6.3.4 (b}

Check terminal Symbol Description

CH 1L,M VCMD a x velocity command voltage (Note 1)

CH 2L,M TSA 0.8 x veloclty feedback voltage

CH 3L,M ov ov

CH 4 ov ov
CH 5L,M
Compensation circuit

CH 6L,M

CH 7L,M R R-phase current command

CH 8L,M S S-phase current command

CH 9L,M T T-phase current command

CHIOL,M IR R-phase current feedback | 1.18 A/V

(Motor 1~0, 2-0)
CH11L,M IS 8-phase current feedback
CH12L,M IT T-phase current feedback | 4.00 A/V (Motor 0,5)
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6.3.4

Check terminal Symbol Description
CH13 TRW Triangle wave (Note 3)
CH14L,M ER Error voltage (Torque command voltage) (Note 4)
CH15 +5V +5v
CH16 +15V +15v
CH17 ~15V -15V
Note 1) a = 0,344 when VCMD is 7V/1000 rpm

a = 0.687 when VCMD is 7V/2000 rpm
2) Setting terminal S4 is on the PCB Al6B-~1200~0520.
3) Waveform of triangle wave is as follows,

12+1.5V

360+30usec ——J

4) Motor load currents (peak wvalues) can be monitored using the same
conversion as CHLO0-12, Effective values can be obtain by multiplying

VT,

3) For 3-axis control AC servo unit

Table 6.3.4 {c)
Check terminal Symbol Description
CH 1L,M,N VCMD a x velocity command voltage (Note 1)
CH 2L,M,N TSA 0.8 x velocity feedback voltage
CH 3L,M,N ov ov
CH 5L,M,N
Compensation circuit
CH 6L,M,N
CH 7L,M,N R R-phase current command
CH 8L,M,N s S-phase current command
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6.3.4

Check terminal Symbol Description
CH 9L,M,N T T-phase curtrent command
CH10L,M,N IR R-phase current feedback | 5.45A/V
(Motor 0, 5, 10)
CHLIL,M,N I8 S-phase current feedback
CH12L,M,N IT T-phase current feedback
CHI13 TRW Triangle wave (Note 2)
CHL4L ,M,N FR Error voltage (Torquecommand)
CH15 +5V +5V
CHL6 +15V +15V
CHL7 -15v -15V

Note 1) a = 0.344 when VCMD is 7V/1000 rpm
a = 0.687 when VCMD is 7V/2000 rpm
2) Waveform of triangle wave is as follows.

12+ 15V

360+£30usec —=

3) Motor load currents (peak values) can be monitored wusing the same
conversion as CHIO0-12, The effective values can be obtained by

multiplying 1//2.
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6.4 Setting and Adjustment on PCB for Velocity Amplifier for AC Servo Motor

6.4.1 Parts location on PCB

1) For Model 2-0 - Model 30R {(digital servo)

a) Al6B-1200-0670

QOcuL
(@L
QoL
Ochie
; Ocne
Qe
l Quome
= Ocme
Oenace
Ocnia
Crna
<0

CHIA

Rec. R

6B-1200-067

FANUC MADE IN JAPAN

¥l

Q DFDY

HC
Lv

LC
1 H
L D Dl‘ aH

5t 82

Fel
Fel

o

Cmi: t CN2

Fig. 6.4.1{a) A16B-1200-0670
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6.4.1

2) For AC servo motor Model 4-0 and 3-0 (digital servo)
a) A20B-1002-0500

v &
He @
v B
oH @

FUSEI

ORDY

CHISO

+24Y

CHi2
-5V

CHIFO

+i5V

CHIOO

+5VR20

ov

CHi
80

cHID

IR

che()

xPWMFRE

cus() R6

¥PWME

cHa()

*PWMD

@)

¥PWMC
cH2(D) ZNR2
¥PWMB

HIO) ZNRI
XPWMA 0®6 @6 CN2

o

A350-1002-T502/00
A350-1002-2503/00

K23
wn
Lr.. IJ -

Fig. 6.4.1 (b) A20B-1002-0500
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b) For Model 4~0, 3-0 (A20B-1000-0600)

CN3

A20B-1000-0600/ |

RLY1 +5 ADJ
RV4
3 [ 1[__] [ ]
Q FETA FETC FETE
FETB FETD FETF

MCC [—-—J

-

RP4

RP6

RPS

RP7

FS2

FS1

T1

Fig. 6.4.1 {c} A20B-1000-0600
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3) For AC servo motor Model 5~0 (digital servo)

a) A20B-1001-0430

Ony
Onc
Oy
(OoH

O DRDY

MADE IN JAPAN FANUC

CN1

20

14

B
A
CN3
A20B-1001-0430 / .
F1
JH
.rR1 yL
-FR2 51
1 6
CN2
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6.4.1

4) Servo amplifier for 2-axis control
a) AL6B-1200-0680

A16B-1200-0680/
CN10

G Z

F1

MADE IN
JAPAN

FANUC

®1
FR2

CN9

FRL

F
€ o e

DHDY'

cH CNB

e
20 My
L MC
v

nc
O CHIM DM
M

- M
L

C%
L 1

CNIL SICNJ
Fig. 6.4.1 (e} A16B-1200-0680
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5) Servo amplifier for 3-axis control

a) A20B-1002-0280

T x]
MO

o O

-

ct O

5%
TE)
+W o

C‘;,%O

#RZ

=l

FANUC MADE IN JAPAN

o,

-2 %0
20
o¥ o]

=2
=
o
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Li ol
CHAL
ey
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CHay
WAL P
I
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O can
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A350-1002-Z283/ 01

o)
M

o]

WK AMD
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o
¢RI

ac

A

<0

Fig. 6.4.1 (f) A20B-1002-0280
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6.4.2

6.4.2 Setting terminal

1) For Model 2-0 - 30R, 5-0, 4-0, 3-0 and servo amplifier for 2 axes control
(digital servo)
Settings are Sl and S2 only for digital servo,

Setting terminal Standard setting
S1 L TOH setting (See Note 1)
52 L DC alarm setting (See Note 2)

This setting is not provided to servo
amplifier for model 5-0.

Note 1) If either power transformer or regenerative discharge unit is connected
across terminals CN2 (4) and (5), set Sl to open (L side).
If mneither power transformer nor regenerative discharge unit is
connected across terminals CN2 (4) and (5), set Sl to short {(H side).
Note 2) Set 352 to open (I. side), if the regenerative discharge unit is not
mounted, and set 1t to short (H side), if the regenerative discharge
unit is mounted.

B, .
Setting plug 5 ] L ] L

{a) Setting of H side (b) Setting of L side
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6.4.3

6.4.3 Check terminals list
1) Sexvo amplifier of digital

Note 1)

Note 2)

Note 3)

iii) For Model 2~0 - 30R
For 2-axis
(3) For 3-axis

For l-axis

A20B-1001-0430
A20B-1002-0500
Al6B~1200-0670
Al6B-1200-0680
A20B-1002-0280

i) For Model 5-0
ii) For Model 4-0, 3-0

a=Tike vl il ye B o
[N e e N
[==Jllo=Rg === v~

Table 6.2.4 {a)
Setting terminal | Standard setting Remarks
sl L TOH setting {Note 1)
g2 L DC alarm setting (Note 2)

If either power transformer or regenerative discharge unit is connected
across terminals CN2 (4) and (5), set S1 to open (L side).

If neither power transformer nor regenerative discharge unit
connected across terminals CN2 (4) and (5), set 81 to short (H side)}.
Set 52 open (L side), if the regenerative discharge unit is not mounted,
and set it to short (H side), if the regenerative discharge unit is
mounted.

The setting 82 is not mounted on the PCB for model 5-C and for model 4-0
and 3-0,

is
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6.5

6.5 Setting and Adjustment for AC Spindle Servo Unit

6.5.1 PCB parts mounting diagram

€]--- Variable resistor (RVl to 19)
{1 --- Terminal for setting (Sl to 7)

Notes{ ® --- Check Terminal (CHl to 32, ete.)

A
Fuse —=["_]
Transformer
T1 ra[ |
Power supply
heal sink CN
RV15 ref]
ﬂ H ——— Alarm fuse FDD
AF'1 AFZ AF3
@ 198
RV17 ® CT DFE
@ CH32 @ 19A
CJFF
@ CH31
® CH3¢
® CH29 Transformer FG oN
® CH28 T2 O
& —15
® 0OV . -
D +5
@ +15 ROM -
e +24 ’ CH259® CHZ6 I
& CLK CH23 @@ CHZ4 Indualated | Amplifiex

CHZ21 e® CH22
CH19% @@ CH20
CH17 9o CH18

SLP ERrv1i4
Reiay j
. RV13
Display & rv7 DSEG Rvi2 - CN
LED — UL AL RYs £ Oss”" “Rvia 0
Filot RV5 G RVIO

[EAMPZ ISAMPL

RC IR Je o

alarm RV4 [ERvY S10
] cote IRV3 ERVS RV16
Version EI @)
88
39
Drawing 4
number B
@ CHB
w ) Receiver ® 0OV
pper pull-up resister ® CH7
24V ; : DA Converter \
N Rece Recoiver _(alternative) CN4
Rl ~R'24D\
(Under) —
External RV18 RV19
connection ———J CH1 CHZ@ T CH3 CH4 CH5CH6
side RV1 RV2 D[]zﬂp §—rt | \ L
N al,s,s.,$ SRR
0V when @l N1 oNa N2 OV SM LM
contacter |Al A
closed swaiighres?t; .

Control signal

coniector /
Alarm data
signal connector

Terminal beard for
speedometer and load meter

Motor signal connector
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6.5.2
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6.5.2

Z/0€00-1000-145Y {o31TAag MS 1

8¢00~1000~146V 1BISOWIBYG], H 71

V/6600-1000-106V uey BUETO0) NvJd €1

9.20-T000-"108V I9WIOFSUBLY, AL A

V/Z600-1000—18SV gIVIAQ0T/¥600-1000-185V 103083U0D 5T3euSEWOIFVATT JOH 1T

£010-1000~12YV 1oaroede) €vID | 01

9900//600-100Z-105V IpPOIQ 8d 6

09/1800-1007-105¥V apoIQ La 8

TI902T/£0T0-1007 105V IpOTQ 9vhQq L

TIHFZ1/£010-100Z2~T0SY SPOTQ eld 9

9%10-100Z-105V 8€10-100Z2—T05V ITnpem IpoTQ EVTHA g

06/6Z200-0005-108V 0€/6200-0005—105V ITNpom YOS £VIHS 4

9600-1000-T06V STapol XO0ISTSUBL] TIVIHL £

?0r £0r . cQr Tir o1r jusma e LIoUsy Hod A

?€£S0—-6000-902V | €£50-6000~40ZV | <E£50~6000-E0CV TES0~-6000-90cV | 0€50-6000-402V paie0oq ITNVIATO PIIUTIJ €Tod 1

ST T®POH Z1 TI=P°H 8 T°POH 9 ToPCH £ T®POH S Loquis -

uoTl®ITITO2dg

sazed utel (Z

- 433 -

Guaranteed | (888) 88-SOURCE | www.artisantg.com

Artisan Technology Group - Quality Instrumentation ...



6.5.3 Adjustment of variable resistor on the PCB for AC spindle servo unit

Notes 1. This table is applicable to PCBs of versions

A20B-0009-0530 to 0534.
2. S8ince the wvariable resistor,

RV7, 8,

14 through 19,

6.5.3

are adjusted by

factory at shipment, they must not be readjusted by the user.

No. | Symbol Item Stanéard Check terminals Procedure
setting
1 RV1 Velocity command CH13-0V See Subsection (1)
: voltage level on the next page.
2 RV2 Velocity command CH13-0V See Subsection (1)
voltage offset on the next page.
3 RV3 Speed arrival CH10-0V See Subsection (4)
detection level
4 RV4 Speed detection CH9-0V See Subsection (5)
level
5 RV5 Torque limitation See Subsection (6)
level
6 RV6 Regenerated power| 3 scale See item 5.1.5.
limitation
7 RV7 VP conversion CH23-0V When the voltage
{ level (1) between LM and OM
is 10 V, the
frequency is
200 + 2 kHz.
8 RVS Setting for speed CHL8-0V When the voltage
detection circult between CH17 and
oV, is 0.2 V,
2.2 +0.1 V.
9 RV9 Adjustment of Number of motor | See Subsection (2)
forward motor revolutions
speed
10 RV10 | Speed detection CH17-0V When the spindle
offset is stopped, the
: offset voltage
must be within
+2 mV.
11 RV1l | Adjustment of Number of motor | See Subsection (2)
reverse motor revolutions
speed
12 RV12 | Velocity loop 5 scale
gain
13 RV13 | Velocity loop Spindle See Subsection (3)
offset
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6.5.3

No.| Symbol Item Standard Checlt terminals Procedure
setting
i4 RV14 | Adjustment of LM-0M 10 + 0.1V at
loadneter acceleration
amplitude (without torque
limit)
15 RV15 | Voltage adjust- +5V ~ 0V 5+ 0.05V
ment of +5 V
16 RV16 | Regenerated 4 scale
voltage limitation
level
17 RV17 | VF conversion CH32-0V When input voltage
level (2) is 200 V AC, the
frequency is
24 + 0.2 kHz.
18 RV18 | Adjustment of CH5-0V 2.5 + 0,05 V when
RA offset CNZ is open,
19 RV19 | Adjustment of CH6-0V Same as the above,
RB offset

1) Velocity command voltage (RV1, RV2)

When the velocity command voltage is 10 V,

Spee

dn

the motor rotates at the rated

Item

Measuring
terminals

Adjustment procedure

Offset

CH13-0V

Set the motor to operating status and
supply a velocity command voltage of OV
{equivalent to S00) to the motor.

Adjust RV2 so that the voltage between
the measuring terminals will not change
when forward rotation and reverse
rotation commands are issued alternately,
See the following NOTE.

Voltage

Before ;
o+ <:;uljustment> <Adjusted>

Normal
totation

Reverse N, _kSmV
zotation #

_Ol +2mV

Level

CH13-0v

Supply a rated rotational command veltage
of 10 V to the motor and adjust RVl so
that the voltage between the measuring
terminals becomes +10 V 1+ 0,05 V when the
spindle forward rotation command is
issued.

(Example) For example, if the voltage at CH13 is +5.0 mV when
rotates forward and it is +5,0 mV + 1.0 mV when the spindle rotates in
reverse, the offset error of the velocity command voltage is +1.0 mV.
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6.5.3

2) Rotational speed adjustment {(RV9, RV11}
The number of motor revolutions can be adjusted accurately by the following
procedure, The number of motor revolutions should be measured directly using
a stroboscope or tachometer,

motor revolutions

Measuring . s
Item point Adjusting procedure

Number of forward Spindle Supply the rated velocity command voltage

motor revolutions to the motor.
Adjust RVY so that the motor rotates at
the rated speed when a forward rotation
(SFR) command is issued.

Number of reverse Spindle Adjust RV11l so that the motor rotates at

the rated speed when a reverse rotation
{SRV) command is issued.

(Example) The forward rotation means that the AC spindle motor rotates

counterclockwise

(forward rotation) as seen from the shaft.

Thus, it may not correspond to the forward rotation of the
machine spindle,

3) Velocity offset (RV13)

@ Direction of forward

motor rotation (SFR)

This adjustment is made so that the spindle will not rotate at low speed when
a velocity command voltage of 0V is supplied. This should be performed after
the previous adjustments.

Measuring .
Item point Adjusting procedure
Velocity offset Spindle Supply a velocity command voltage of 0OV,
(or Motor)| Adjust RVI3 so that the spindle will not

rotate when forward or reverse rotation
commands are issued,
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6.5.3

4) Speed arrival detection level (RV3) ‘
Setting of the speed arrival detection level can be performed by using the
following graph,

Vertical axis is the percentage of motor speed to the rated value.

50

45

40

35

30

25

20

Speed arrival detecting level [%]

15

I
10 : ' Standard setting 15%
e T
5 |
|
I
0 ] 1 1 1 1 1 3 1 !
0 1 2 3 4 5 6 7 8 9 10
Scale of RV3
4 8
3 7
2 8
1 g
0 10

How to read the scale of potentiometer
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5) Speed detecting level (RV4)

6.5.3

Vertical axis is the percentage of motor speed when rated value is assumed as

100%.
changed.

6) Torque limit level (RV5)
Vertical axis is the percentage

Speed detecting level | %]

B0

70 |-

60 -

40 L

20

Standard setting 3%

assumed as 100%,

Torque limit level (%)

Scale of RV4

of torque when 30 minutes rated torque

60

50

30 -

20

10— 4=

When
TLMH
signal

is HON"

When
TLML
signal

is “ON”

TLMH 18%

Standard setting [ TLML 10%

Scale of RV3
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6.5.4 Description of check terminal

6.5.4

Terminal

Signal

Contents Remarks
name name
CHI DAZ Analog command voltage 0 - 10,0V
CcHZ DAl Qutput voltage from D/A 0 - 10,0V
converter
CH3 PA Phase A output from pulse (2.5 vV + 52) + 0.2 Voype
generator
CH4 PB Phase B output from pulse PA leads PB by 90° when CW
generator rotation
CHS5 RA Reference voltage of phase A | Direct current of PA: +25 mA
CH6 RB Reference voltage of phase B | Direct current of PB: +25 mA
CH7 PSA Phase A square weve Duty 50% (at constant speed)
+ 10%
ov ov 0V of printed circuit board
CHS PSB Phase B square wave Duty 50% (at constant speed)
+10%
CHY SDTRF | Speed detection level Variable 0.14 V through 7.4 V
by RV4
CH10 SARRF | Speed arrival level Variable by RV3
CH11 BUZY | Acceleration/deceleration “” .
busy P na 1: During Acc/Decc
CH13 VCMD | Velocity command voltage 0 - +10.0V + ; CCW, - CW
CH14 RVP Reverse rotation speed pulse | Pulse width: 3.2 microseconds
(Only for reverse rotation)
CHI5 FWP Forward rotation speed pulse | Pulse width: 3.2 microseconds
(Only for reverse rotation)
CH16 ov OV of printed circuit board
CH17 TS1 F/V output of veloeity 6000 rpm (CCW): ~10 V
feedback
CHIS8 TS2 Low speed detection signal 120 vpm (CCW): ~2.2 V¥
CH20 TSA Velocity feedback signal Rated rotational speed:
+10 v, CCW: -
CH21 LTRF | Qutput torque limitation Output = —[([VCH21|+1.8)/10]

voltage

X Maximum cutput
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Terminal | Signal Contents Remarks
name name

CH22 CRU Phase U current detection Current per 1V

signal
M3,6 | M3 MI2 | M15
16,7A 1 25A | 35.7A | 50A
CH23 ERP VF conversion output CH28 10 V: 200 kH=z
width; 0.4 s

CH24 CRV Phase V current detection V phase motor current
signal detection signal

CH25 TRWF | Triangle wave signal MMNMANDL 10 Vp-p

CHZ6 CRW Phase W current detection W phase motor current
signal detection signal

CLK CLK Clock signal 312.5 kHz 200 ns typ

+24 24V Power source voltage of DC25.6 Vtyp, Ripple: 0.5 V
+24 V 100 Hz

+15 15v Power source voltage of ~15 V +4%
+15 Vv

+5 5V Power source voltage of +5V +1% (Preadjusted by RVL5)
+5 Vv

ov ov 0OV of printed circult board 0V, same as CH16

~15 -15V | Power source voltage of =15 vV +4%
-15V

CH28 ER Error voltage 0-10V

CH29 UcM Phase U command voltage

CH30 VCM Phase V command voltage

CH31 WCM Phase W command voltage

CH32 24VP | Pulse signal 24 kHz at AC 200 V

194 19a Input voltage of 19 V AC PCB Control power supply

CcT CT ov PCB Control power supply

19B 198 Input voltage of 19 V AC PCB Control power supply
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6.6

6.6 Adjustment of Spindle Orientation Control Circuit

6.6.1 Adjustment of magnetic sensor system spindle orientation

1) Mounting magnetizing element and magnetic sensor
Determine the mounting direction for the magnetlizing element and magnetic
sensor as follows. Incorrect mounting may cause repetltion of clockwise and
counterclockwlise rotation of spindle without stopping during positioning,
hunting, and the end of the magnetizing element and sensor head to stop in
the opposite position.

Mounting methods of magnetizing element and sensor

Item ' Explanation

1 Mount the magnetizing element so that the reference hole moves and
faces as shown in Figure 1 when the spindle rotates in the positive
direction by the command of spindle motor CW rotation (SFR and VCMD
positive).

2 Mount the magnetic sensor head so that the pin hole of the flange and
the reference hole of the magnetizing element face 1n oppesite
directions,

3 The gap between the magnetizing element and sensor head should be

minimum of 1.5 + 0.5 wm,

Reference Movement of the magnetizing
hole element when the spindle motor
turns in the positive direction

Pin hold

Y

Magnetizing element Sensor head

Fig. T Mounting magnetizing element
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2) Setting and adjustment of two-speed steps type

Spindle orientation circuit C
Orientation circult C PCB

LRI BN B

LR R R S B R R R I )

a) Setting and function of jumper terminal (SH)
The connection and function of jumper terminals (SH) which can be freely

gselected are listed below.

6.6.1

AD6B~6041-J120
A20B-0008-0030

SHO1 should be connected after the power is on

since it dis used only for adjustment and testing, Tt should be
disconnected after adjustment making sure that LED7 goes off.
Connection and functions of jumper terminals (SH)
{A double outline indicates the standard setting}
(Note 1) Status
Function Remarks
sH | 1-2 | 2-3
01 0 Test mode (Note 2) Connected only for
adjustment
02 o pd When an orientation instruction is |The setting of SHO3 takes
issued after power is turned on and | priority of the setting
before driving the spindle, the on SHO2.
motor shaft end rotates in a
clockwise direction. The setting on SHOZ is
effected only when SHO3
|x o ! When an orientation instruction is 1-2 is connected.
issued after power is turned on and
before driving the spindle, the
motor shaft end rotates in a
counterclockwise direction,
03 io b Moves in the direction the spindle |The setting on SHO2
was turning just before the becomes effective,
orientation instruction was issued.
X o The orientation direction is
always CCW,
X % The orientation direction is
always CW.
04 “x b4 u Initial orientation speed is about Since spindle position

60 x_lspindle position loop gain

Sec, r.p.m. of the spindle,
{usual rate)

o X The initial rate of speed is
limited to 1/3 the usual rate,

X o The initial rate of speed is limited

to 2/3 the usual rate.

loop gain is geE?rally
close to 5 sec, ~, the
usual rate is about
300 r.p.m,

Notes: (1) o indicates "close'", x indicates "open'.
(2) When in Test Mode
The orientation instruction is issued.

(a)
(b)
(e)

(d)

Orientation end signal (ORAR 1,2) 1is

not transferred.

The spindle turns at the initial speed while SW1 (INITTALIZING

BUTTON) is pressed.
a fixed position.

When it is released, the spindle stops at

The red light emitting diode (LED7) is on in this mode.
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6.6.1

b) LED indicators
Seven display lamps (LED 1-7), indicating the meanings listed below, are
mounted on this option board. (LED 1 and LED 2 are not mounted cn PCB of
01A edition).

LED indicators

LED Meaning Color Explanation

1 { ORIENTATION Green | Lights during execution of an orientation
instruction. (ORCM 1 and 2 are connected: ON)

2 CLUTCH (gear) LOW | Creen | Lights when the clutch (gear) LOW signal is
on. {*CTH 1 and 2 are comnected: ON)

3 | MS PEAK LEVEL Green | Lights while the peak value of the magnetic
flux detection signal (MS) is out of the
range of +10 V, Adjustment indicator.

4 | SLOWDOWN PERIOD Green | Lights during the low turning speed period
when the spindle position approaches the
stop position during orientation,

5 IN-POSITION FINE Green | Lights when the value of MS cutput approaches
within +0.1° of the spindle angle, Sometimes
lights when the sensor is not on the
magnetizing element,

6 IN-POSITION Green | Lights when orientation has been completed
and the spindle is within +1° of the
adjustment position. When it lights while
not in TEST MCDE, the Orientation Completion
signal is transmitted, (ORAR 1 and 2 are
connected: ON)

7 | TEST MODE Red Lights when SHOl pins are connected. In this
mode, the Adjustment Completion signal is not
transmitted and ORCM is on. The orientation
motion can be repeatedly confirmed by
pressing SWI,
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c) Variable resistor setting
Set the wvariable resistor according to the following values followed by
table before orientation adjustment, * will be reset at a later stage,

6.6.1

Seftings
Variable resistor Ry | 1% 9% 31 4| 51 6% 7% 8 | 9% 105 | 11%
name
Variable resistor
seale pasition 5.0 | 6.0 WD |@] 2.0 | 5.0 |B®)] 2.0 |5.0 5.0

RV3 and RV4 settings
Set RV3 and RV4 according to the distance H between the turning axis
of the magnetizing element and the center of the sensor head.

H (mm)

60 - 65

-~ 70

-~ 75 - 80| -~ 85} - 90| = 95| ~ 100| - 105

- 110

Scale position

7.0

6.0

5.0 | 4.0 | 3.0 | 2.5} 2.0 1.5 1.0

0.5

RV5 s

etting

Set RV5 according to the number of revolutions (NHM) when the spindle
rotates at rated speed.

NHM 2,000 - - - - - - - - - -
(xpm) 2,200 | 2,500 | 2,700 | 3,100 | 3,500 | 4,000 | 4,500 | 5,000 | 5,500 | 6,000
Scale 7.5 | 6.5 | 5.5 | 4.5 | 3.5 | 2,5 | 2.0 | 1.5 | 1.0 | 0.5
position

RV8 setting

Set RV8 according to the transmission ratio of RH/L of spindle

HIGH/T.OW,
RH/L - 2,0]= 2,21~ 2,5]- 2,8{~ 3.2/~ 3,7|- 4.4|- 5.3~ 6,01- 7.0
Scale position 2,0 3.0 4.0 5,0 6.0, 7.5 8.0{ 9.0; 9.5 10

Scale of variable resistor
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d) Variable resistor adjustment

Adjust

RVl -

RV11l according to

the

following table,

6.6.1

Adjustment of

orientation PCB must be performed after the adjustment of spindle control

PCB,

RV13 on spindle control PCB is altered,

Orientation position may be shifted if the adjustment of RVI12 or

Variable resistor adjustment

The following adjustments should be performed in Test Mode by connecting

SHO1 pins.
Term | Name Adjustment Condition Adjust@e?t method
(Specification)

1 RV1 TS OFFSET The spindle should be Voltage across check 15

stopped. (TSA2) and 16(0V) should
be within +1.0 mV

2 | R¥2 | MS PEAK LEVEL | Keep pressing SWI Adjust position until
(INITIALIZING BUTTON) LED3 (MSPEAK LEVEL)

begins to light,

3 | RV3 SLOWDOWN According to the setting

REFERENCE terms.

4 | RV4 | AMS PEAK LEVEL According to the setting

terms.

5 | RVS SLOWDOWN TIME | Clutch {(gear) is HIGH. Just before stopping LED4

TN HIGH MODE Press SW! to stop the ({SLOWDOWN PERIOD) should
spindle at the fixed immediately light up
position. The *CTH clearly.
signal is off {(open).

6 | RV6 | GAIN H Clutch {(gear) is HIGH. | Turn in the CW direction
Press SWl to stop the being careful not to over-
spindle at the fixed shoot when stopping.
position. The *CTH
signal is off {open).

7 RV7 IN-POSITION Clutch (gear) is HIGH. LED5 (IN-POS. FINE)

H Press SW1 to stop the should light while LED6
spindle at the fixed (IN-POSITION) is on,
pesition. The *CTH
signal is off (open),

8 RVE SLOWDOWN TIME Clutch (gear) 1s LOW, LED4 (SLOWDOWN PERTOD)

IN LOW MODE Press SW1 to stop the should immediately light
spindle at the fixed up clearly just before
position, The *CTH stopping. (See term 5)
signal is on (closed).

9 | RV9 | GAIN L Clutch (gear) i1s LOW, Turn in the CW direction

Press SWl to stop the
spindle at the fixed
position. The *CTH
signal is on (closed).

being careful not to over-
shoot when stopping.

Artisan Technology Group -
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6.6.1

Adjustment method

Term | name | Adjustment Condition (Specification)
10 RV10 | IN-POSITION Clutch {(gear) is LOW, LED5 (IN-POS, FINE)

L Press SW1 to stop the should be on when
spindle at the fixed LED6 (IN-POSITION) dis on.
positlon, The *CTH
signal is on (closed).

11 RV1l | POSITION SHIFT The stop position can be

finely adjusted to within
+1° of the spindle angle.

After adjustment, release the test mode and check that LED7 (red) is turned off,
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3) Setting and
Orientation
Orientation
PCB drawing

The spindle

adjustment of three-spindle speed steps type
circuit D .. ...0e.0.. ADBB-H041-T121

circuit D

DUMBET 4oouvasssseess AZ0B-0009-0520

speed range is as listed below.

Spindle speed range

High 4000 -~ 8000 rpm
Medium 1000 - 2000 rpm
Low 250 - 667 rpm

a) Setting and function of jumper terminal (SH)
Same as in fitem 6.5.1 (2)-(a).
b) LED indicators

6.6.1

LED No.

Symbol

Color

Contents

LEDL

ORIENTATION

Green

Lights during execution of an orientation
command ,

LED2H

GEAR/CLUTCH

LEDZM

LED2L

Green

Lights when the gear/clutch is shifted to
high position.

Lights when the gear/clutch is shifted to
middle position.,

Lights when the gear/clutch is shifted to
low position.

LED3

MS PEAK LEVEL

Green

Lights when the peak value of the MS signal
sent from the magnetic sensor is out of the
range of +10 V.

LED4

SLOWDOWN PERIOD

Green

Lights during low turning speed and goes
out when the magnetizing element reaches
the sensor.

LEDS

IN-POSITION FINE

Green

Lights when orientation has been completed
and the spindle is within +0.1° of the
adjustment position,

LED6

IN~POSITION

Green

Tights when orientation has been completed
and the spindle is within +1° of the
adjustment position, When it lights while
not in TEST mode, the orientation comple-
tion signal is transmitted.

LED?

TEST MODE

Red

Lights when terminals Ol and 02 of SHOL are
shorted.
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¢) Adjustments

The adjustments should be performed in the following

after turning on the power.

6.6.1

sequence in TEST mode

Item Var%able Adjustment item Condition Adjustment procedure
resistor .

1 RV1 TSA OFFSET The spindle should be | Voltage across check
Tachogenerator stopped, terminals CHI5 (TSAZ)
offset and 16{0V) should be

within 0 + 1,0 mV,

2 RV2 MS PEAK LEVEL SW1 should be kept Adjust the position
Amplitude adjust— [ pressed, until LED3 begins to
ment of MS signal light.

3 RV3 SLOWDOWN REFER- Measure the distance See NOTE 1.

ENCE from the center of
Setting of the the spindle to the
slowdown level sensor head.

4 RV4 AMS PEAK LEVEL
Amplitude value
of AMS signal

5 RV5 SLOWDOWN TIME Shift the gear to the | Just before stopping,

HIGH HIGH position and LED4 should immedia-

slowdown time LEDZH goes omn. tely light up clearly
Turn SW1 on and off {about 0.2 sec).
repeatedly.

6 RV6 GAIN HIGH Turn clockwise to
Position loop increase the gain
gain being careful not

to overshoot when
stopping.

7 RV7 IN~POSITION H Adjust so that LEDS
Adjusting the lights while LED6 is
spindle stop on. LED5 may ficker,
position,

8 RV8 SLOWDOWN TIME Shift the gear to Same as item 5 above,

LOW Adjustment the LOW position
of slowdown time and LED2L goes on,
Turn SWl on and

9 RV9Y GAIN LOW off repeatedly. Same as item & above.
Position loop
gain

10 IN~POSTTION LOW Same as item 7 above,

RV1O0

Adjusting the
spindle stop
position
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6.6.1

Item Variable Adjustment item Condition Adjustment procedure
resistor

11 RV11 SLOWDOWN TIME Shift the gear to Same as item 5 above.
MEDIUM the MEDIUM position
Adjusting slow- and LEDZM gces on.
down time Turn SWl on and

off repeatedly.

12 RV12 GATN MEDIUM Same as item 6 above,
Position loop
gain.

13 RV13 IN~POSITION Same as item 7 above,
MEDIUM
Adjusting the
spindle stop
position

14 RV14 POSITION SHIFT The stop position can [ Match the key posi-
Shifting of be finely adjusted tion of the ATC arm
spindle stop within a range of to the groove
position +1° of the spindle position of the

angle, spindle.

After adjustment, release test mode making sure that LED7 (Red) is off.

(Note 1) Adjust RV3 and RV4 based on the distance (Hmm) from the center of the
spindle to the sensor as listed below.
H (mm) 50 60 70 80 90 100 110 120
Position RV3, 4 9.5 6.5 4.5 3.0 2.2 1.5 1.0 0.5
Spindfe
Magnetizing element Seale
— Sensor
Scale
H (mm)
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6.6.2

4) Confirmation of the spindle position loop gain
The spindle position loop gain should be tested after orientation stop
control circult adjustment by using the procedure cutlinmed in the next table,

Spindle position loop gain

Procedure

Connect SH0l pins, to enter Test Mode (LED7 goes on).

Disconnect SH04 1-2 and 2-3 pins to remove limits.

Measure the number of spindle revolutions N

S (D) and NS(L) (r.p.m) when

SWl (INITIALIZING BUTTON) is on, for each of the following conditions.
Spindle clutch (gear) HIGH (*CTHl and 2 not connected)
Spindle clutch (gear) LOW (#CTH] and 2 connected)

The spindle position loop gain can be determined using the following

equations: -1
Kp(H orL) © NS(H or L) 55(sec ), where
(H) Position loop gain for spindle HIGH gear (clutch)
(L) Position loop gain for spindle LOW gear (clutch)

6.8.2 For position coder system

1)

2)

Printed circuit board
Spindle control circuit

A20B~0009-0530 ~ 0534

Position coder method spindle orientation contrel circuit
a) Stop position internal setting A20B-0008-0240
b) Stop position external setting A20B3-0008-0241

Display

Light emitting diode
LED1 ORIENTATION sesvveeens

LEDZ Low LI I R I IR I I I R I B I

LED3 IN~-POSITION OUT ......

LED4 IN-POSITION ADJUST ..,

Lights when orientation command (ORCM1, 2 ON) is
igsued.

Lights when the contact of clutch change signal
*CTH is closed. Lighting indicates that clutch
LOW is selected.

Lights when orientation completion signal ORAR
1-2 is issued,

Lights when spindle enters within one pulse of
orientation position.

Stop position can be the same at HIGH and LOW by
adjusting POT RV3/RV5 for OFFSET adjustment so
that this LED lights at gear HIGH/LOW,
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3) Setting

a)

b)

c)

12 3 4
0000
LED 1~ 4
' SHo2
2]
1 8
ElE
EE
- DO
9] siot SW5 SWi SWI SWz Swa
ElE 8
RV1-5 = [
g oG P-CTYEEB=——=P.CTYPEA
o eNa | Bo CNB

+5V - 5H When the power of +5V for position coder is supplied from

0G ~ 0V

6.6.2

spindle amplifier, connect between +5V and 5H and between 0G and

ov.

and 5H between 0G and 0OV,
Setting of SW5 and SW4

Pogition coder Type SW4 SW5
Balanced type Type A Right Right
Unbalanced type Type B Left Left
Setting of SHOl and SHO2
Follow the next table.
-~ 453 ~

When the power of +5V is supplied from NC, open between +5V
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d) Setting of stop position SWl, 2, 3

6.6.2

Switch

Contents

SWl (16 positions)

1 position is 4096/16 = 256 pulses, equivalent to 22.5°

SW2 (16 positions)

1 position 1s 256/16 = 16 pulses, equivalent to 1.4°

SW3 (16 positions)

1 position is 16/16 = 1 pulse, equivalent to 0.088°

An arbitrary positlon in a rotation can be positioned by the unit of

0.088° =

4) Adjustment

1/4096 x 360° by setting in the order of SWl, 2 and 3.

Variable . Standard
No, Item resistor Measuring point Adjustment Note
1 Velocity feedback RV1 TSAZ 5 scale The voltage
offset CH14 at TSA2
should be
+1 mV,
2 | Position gain at RV2 Do not let spindle| 3 - 4
gear High overshoot, scale
3 | Qffset at gear RV3 Let LED4 ADJUST About Gleaming of
High light, 5 scale the LED is
sufficient.
4 | Position gain at RV4 Do not let spindle| 3 -~ 6
gear Low overshoot. scale
5 | Offset at gear RV5 Let LED4 ADJUST About
Low light., 5 scale

4 ® 6
3 i
2 8
1 9
0 10

Scale of variable resistor
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Table 1 Setting of SHO1 and SH02

o: Connected. x: Open

No. Contents 12 31 4 5| 6 7 8 1] 21 3 4 5 6/ 7] 8 Remarks

1 Initial ordentation ceW o |x {Standard)
direction immediately
after turning on oW xlo
power
z Orientation direction | CCW only x|o (Standard)
after initial
orientation CW only X[ x
Spindle
rotational o |x (Standard)
direction
3 Orientation speed 1 X%
which 1s set by
pasition gain 2/3 o |x
1/3 x |o
4 Rotational direction | Same o x Different from
of spindle and direction machine tool to
position coder machine tool,
Reverse ¥ |o Incorrect setting
direction will cause hunting,
5 In-position width to | +2 pulses oclo|lo|lo]o|o +16 pulses corres-
(Note) | Lssue orjentation pond to il.3°
completion signal +4 pulses cltofo]ojo
(ORAR 1, 2)
+8 pulses oflojo o
16 pulses ojo]o
+32 pulses ol|o
164 pulses ]
6 Setting due to No pulse X% (Standard)
position coder
hysteresis +1 pulse o |
-1 pulse x|o

(Note) The condition (e} of issue of orlentation completion signal
¢ = (Spindle is within the in-positlon width) and (Velocity zero signal is ON) and {(ORCM is ON)
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7. REPLACING METHOD OF PCB AND UNITS

7.1 Replacing Method of Power Supply Unit

1} For 10/11/100/110 series

@ @
CAG
CAS5 CA4 CAB CD1
Master PCB
Power
fﬁﬂtp ly Connector
7 Ps to master
0000 A
[ PF/
CY1 C¥2 CV3 CAl I i
CF1 Crs CFa CA2 : : I
| i,)l
@ —]-
® h CP11 P @

)

Fig. 7.1 {a) Power supply unit mounting position for 10 and 11 series

2) Yor 12/120 series
®

/N

® @

” Connector for connection
A / with a back panel

CP11 CP14

@
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7.1.1 Procedure
1) Disconnect cables of connectors CPll, (P13, CPl4, and CPl5 as dllustrated

below,

Cr11 CPl11, Cr14

| l

7.2

CP13, CP14, CP15

|

=> = =

N—fA_n.n n

o o

—

i

R

2) Detach the power supply unit by removing the four screws, The power supply
unit ig connected to the master PCB or back panel by the connector shown by a

dotted line in the fig. 7.1 (a).

3) For mounting new power supply unit, reverse the above procedure

2) » 1).

7.2 Replacing Methods of Option PCB (for 10/11/100/110 series) and control PCB

{for 12/120 series)

Replacement of the following PCBs conmnected to the master PCB or back panel is
described,

Option card 1
Additional axis + additional memory PCB (analog servo)
I/0 card Al - A3

. ROM/RAM board (digital servo)
. Optical fiber interface PCB

Bubble memory

Conversational function card
ROM/RAM card

Additional axis card (analog servo)
Resolver/inductosyn interface

Axis control PCB (digital servo)
CRT/MDI adapter (100/110/120 series)
All control PCB
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7.2

oo 0 0 0 0O 4

O 0 0 0 0 O

1) Procedure
Disconnect cables from PCBs. _
i) Disconnect HONDA connector by pushing part @ after loosening two
SCTews @ as shown in the following figure,

® VANOH ® YUNOH

——Er —E—

o | © %
o1 gob

11) Disconnect NTHON BURNDY connector in the arrow (C_Z>) direction by
pushing part @ as 1llustrated below.

@ @

‘ ‘ I

®
|

U
{
e
N
. |

I:_HJ

i) g

- 458 -~

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




73

iii) Disconnect the optical fiber cable by pushing part a as illustrated
below.

@

l

Detach PCB by loosening two screws (:).
For mounting new PCB, reverse the above procedure (:) > (:).

2) Setting
Set new PCB in the same way as in PCB before exchange,
3) Cautions
a) Additional axls + additional memory PCB
Check the number of mounted ROM and RAM, ROM No., and edition number.
b) Conversational PCB and RCM/RAM board
Check the number of mounted ROM and RAM, ROM number, and edition number.
c) Axis CPU PCB, Sub CPU PCB, main buffer PCB
Spindle control PCB ... Check the ROM number and edition number.
CRT/MDI adapter
d) Bubble memory PCB
# Check the specifications of bubble memory PCB.
* Clear all bubble memory and reset parameters, NC data, and other setting
data without fail whenever the bubble memory PCB is replaced.
If resetting of parameters is neglected, an alarm may occur.

7.3 Replaceing Methods of PMC ROM Cassette

PMC ROM cassette

Master PCB
or back panel

Screw

Detach the PMC ROM cassette after loosening the two screws in back,
Make sure that the same contents used in the old cassette are written into new
ROM cassette.
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7.4
7.4 Replacing Methods of Master PCB

1) Procedure
Remove the power supply unit acecording to Sec. 7.1,
Remove the option PCB according to Sec. 7.2
Remove the PMC ROM cassette according to Sec., 7.3,
Eg Disconnect all cables from master PCB,

0000

IRINIRI /

IRIRINT

Fig. 7.4 (a) 10 series master PCB

/L 1000 A
000

[ tcor

[ 7 com D
IRIRiN

INIRINI

Fig. 7.4 {b) 11 series master PCB
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7.4

Disconnect cables by the following procedures.
i) Disconnect HONDA connector by pushing part @ after loosening two

sCrews @ as i1llustrated below.
® - YQHOH )
I 5@

e

L&

ii) Disconnect NIHON BURNDY connector in the arrow (C—>) direction by
pushing part (@) as illustrated below.

—3

@ @

@
‘ ! [D.E:Filﬂ
7

ii1) Disconnect optical fiber cable by pushing part @ as 1llustrated
below.
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7.4

iv) Disconnect connector CAT cable in the arrow direction after unlocking
it as 1llustrated below.

(Note) For connecting the cable, push it
in the direction opposite to<——
after setting it to mark ¥ of the
connector under the unlocked
condition, and then, lock the
cable., In this case, push the
connector forcibly, or else the

cable cannot be locked, The
left figure shows the locked
condition.

Disconnect the ground wire.

The master PCB can be removed by loosening the four screws shown in ().
For mounting new PCB, reverse the above procedure C) + .

2) Setting

Setting on new PCB should be same as that on old PCB before exchange.
For 10/100 series, check position control LSIL, OPC (in case of small
CRT/MDI), character generator (in case of small CRT/MDI), and ROM for
normal mounting conditions.

For 11/110 series, check the position control LSI for normal mounting
condition.

For 10/100 series, a memory parity alarm occurs after replacing the
master PCB, Reset parameters after clear the memory.

QW

©©
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7.5

7.5 Replacing Method of 12/120 Series Back Panel

1) Procedure

Remove the power unit according to 7.1.

Remove the control PCB according to 7.2,

Remove the PMC ROM cassette according 7.3.

Disconnect the cable connected to connector CNG in the arrow direction (—)
shown below pushing part (@).

B

® ~ - ®
&

(5) Disconnect the connector CAT @ cable in the arrow direction after
unlocking it as illustrated below.

(Note) For conmnecting the cable, push it in the
direction opposite to <— after setting
it to mark ¥ of the connector under
the unlocked condition; lock the cable.
In this case, push the connector
forcibly, or else the cable cannot be
locked. The left figure shows the
locked condition.

(6) Disconnect the earth cable,
(7) The back panel can be detached by removing the four screws.
(8) For mounting new back panel, reverse the procedure @4 @ .

Basic back panel

//0 g
@ @
\ CNG ]1
@ ® ® E
Additional back panel
’O 0‘
@ ®
\ CNG |
® [ - o}
E N
® @
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7.6

7.6 Replacing Methods of 10TF, 1TIME, 11TT-F Conversational PCB

CAG (For 19TF) 2
CAF (For 11MF, 11TT-E)
(@] O 0 © ? 0 O ®
T _
Sub CPU Memory
5 /
-
E:
_O
E
g —
10/i1 series 3
master PCB U 1@_
0 O 0 0 0 0 O 2

o

1) Replacement of both sub CPU PCB and memory PCB

C) Disconnect the connector cable (:) by pushing part (:) as illustrated.

A

Mo,

’E

&

L'HH!EQ

(Caution)

Draw out PCB by loosening two screws C).
For mounting new PCB, reverse the above procedure (@) » (@O.

1) Check the number of mounted ROM/RAM, ROM NO., and edition number.

2) In case 10T-F or I1TT-F,

after replacing PCB.
Clear all submemory.

a conversatlonal memory parity alarm occurs
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7.6

2) Replacement of elther sub CPU PCB or memory PCB

@ Detach PCB from the master PCB in the same way as described above,

Al6B—1210

Note} The memory PCB specification is different
depend on kind of NC and it’s option.

(@D Disconnect the connector CFFL/CFF2 (2) cable in the arrow direction after
unlocking it as illustrated below.

(/.c. . (Note) For connecting the cable, push it in the
4 direction oppesite to <= after setting
4

! it to mark ¥ of the connector under
; the unlocked condition; then, lock the
<:| cable. In this case, push the connector
; foreibly, or else the cable cannot be

N locked.
L‘,CL,‘*@ The left figure shows the locked condi-

i tion,

Sub CPU PCB can be detached by removing four screws .
Memory PCB can be detached by removing four spacers
For mounting new PCB, reverse the above procedure (4) + @ .
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7.7

7.7 Replacing Methods of Connection Unit 1

9 <&
&::ﬂ/ o ==CH
@ cDD1 CP 52 CP51 ® i
N l
@\ COP4 E
!
[]
" 25 e :
Cos Co4 cO3 coz co1
M — [ [ [ fh

1) Procedure
Disconnect €0l - €05 connector cables by pushing part @ after
loosening two screws (@) as illustrated below.

= g?é e C)

@ Disconnect CP51 connector cable by pushing @ as illustrated below.

@ — —
1@

=3

@ If connection unit 2 is mounted, disconnect connector CDD1 cable in the
arrow direction after unlocking it as illustrated below.

{ . For connecting the cable, push it in the
o g direction opposite to —— after setting
i it to mark ¥ of the connector under the
| unlocked condition, then, lock the
<:] cable, In this case, push the connector
I] forcibly, or else the cable cannot be
| locked.

( F—2 The left figure shows the locked condi-

e tiom,
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7.8

@ If connection unit 2 is provided, disconnect the CP52 connector cable by
pushing (@) as illustrated below,

1,

—-HHHE

|®
/.. =3 i Y
—
- ]
e

@ The connection unit 1s detached by removing the four screws shown in

*

@ For mounting new PCB, reverse the above procedure @ + @.
2) Setting
Perform setting (1 - 4) of new PCB in the same way as in old PCB before

exchange.

7.8 Replacing Methods of Connection Unit (with Connecting Board)

T ] -
I_ | 5Dy 21 20 30 1B 17 16 15 14 13 17 11 1009 08 E| Q _ ]
" I
234586 ) 1 r

= %
N,
-
G‘)\_K__
E_:L

|E§?£:“| —
1
o

\?' cop \*.
4 Connection Unit 1
chD2 CZZ223
T cpsz crsz !
— cpbl C—1  cpna .
et i ’ [ I
L Fe N | - ‘é - [l
- ) Lom\‘c‘ulmn Unit 2 N L_ :l&.
i {EE g 0% Q 31 D D
= 91 §% Fi €1 & [T of 60 &0
200 £00 L] 00
— 1 {I 1l [0 [ || W*—Connecélo‘r: .
ni

10
10
; )
”——5—03—--1] U’T‘a—u ﬂ:.nb_..ﬂ U_"ru D;%D J ICJz;u;ecztion
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1) Preocedure

®

screws @ as illustrated below.

®

®

®

{1

@ —

7.8

Disconnect connector cables 08 - 21 by pushing @ after loosening two

o

VANOH @

(O T

@
—_— ) -
I
— == S
lo

The unit can be detached by removing four screws @ .
Put the unit on the board as illustrated below.

Connection Unit 2
bt |

}:I

CP355

o

&

/'L..........l

CDD3 CDD1

Soozacode.

-

Conreetion Unit 1

cpsz

I

-5

LA

8 &0 or 1T Z1 €T P ST 9T 4 8T 61 02 12

10

as

:

Disconnect the CP51 connector cable by pushing @ as illustrated below.

Disconnect connector COP4 cable by pushing @ as illustrated below.

s
=0

Fig. 2
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() Disconnect connector CDD1/CDD2

@

7.8

cable in the arrow direction after

unlocking it as illustrated below,

(Caution)

For connecting the cable, push it in the
direction opposite to <= after setting
it to mark V¥ of the connector under the
unlocked condition, then, lock the
cable. In this case, push the connector
forcibly, or else the cable cannot be
locked,

The left figure shows the locked condi-
tion,

Disconnect the CDP connector cable by pushing C) as illustrated below.

MRS

11

After removing the two right

e

and left mounting screws in the

connection unit, insert screwdrivers into center holes (9) at both ends
of the conmection unit, and detach the connection unit by ailternately

lifting screwdrivers,

Mounting screw

Removing direction

=

Inserting
direction

@ Center holes at both ends of PCB

Connection unit 2

Connection unit 1

Metal hole of connecting board

Center holes at
both ends of PCB

Removing direction

Inserting direction

"I Screwdriver (JIS B463 No.2)
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7.8

2) Setting
Perform setting on new PCB in the same way as in old PCB before exchange.
Mounting Methods

For mounting PCB (for DI/DO) used on the connecting board, observe the
following procedure,

() Put the disconnecting board on a board or the like as illustrated below.

Connecting board

PCBE connector /

ik

Extetnal cable connector

(o o]
<

f
77Tl //( 77

- Board ot the like

(@) Make sure the inserting directions of PCB connector and PCB connector on
the disconnecting board; lightly push these connectors after posi-
tioning.

C) Insert a screwdriver into the center holes ($8) at both ends of PCB and
the hole (#7) on the connecting board metal, and insert PCB by pushing
the right and left of PCB downward alternately 2 - 3 times by means of
lever, Fix the PCB by mounting screws after inserting the
connector,

(Caution)

Confirm the inserting direction of the connector, and check to see if
the connector has been securely connected by 1ightly pushing it before
starting the work, otherwise the connector may be broken.

C) Mount the unit to NC by reversing the dismounting procedure C) > ().
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1.9

7.9 Replacing Method of Built-in Type 1/0 Unit PCB {12/120 series only)

7.9.1 Replacing method of interface and 1/0 module

/Iuterface module

1) Procedure
@ Detach the optical fiber cable for interface module the cable pushing
part (a) as illustrated below.

d

The PCB can be detached by loosing two screws.
For mounting new PCB, reverse the above procedure (Z) » (D.
2) Setting
Setting on new module should be same as that in an old Interface module
for exchange.
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79.2

7.9.2 Replacing method of 1/0 base unit

1) Procedure
Detach the interface module and I/0 module according to 7.9.1.
Remove all cables connected to the I/0 base unit.

CAl5

=]
]/1 }
AR

e
Z
f=7]

C23E C23D C23C C23B €234 C23E C22D C22C C22B C224

Il I

@

AN

—=

[]

Disconnect cables using the following procedure,
1) Disconnect HONDA connector by pushing part @ after loosing two
screws as 1llustrated below.

GNO
v H ® ® VANOH ®

=0, 2 =5 — -

TEod (O J

ii) Disconnect NIHON BURNDY connection in the arrow {(=—>) direction by
pushing part (a) as illustrated below.

@ @ @

| e

|
\ > =5 >
f

.

—
|

I/0 base unit can be detached by unscrewing four screws @ .
For mounting new I/0 base unit, reverse the above procedure (3) » (D).
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7.10

7.10 Exchange Methods of 1/0 Unit

7.10.1 Exchange method of power supply module

1/0O base unit

PN

R

¢/ &

Power supply L~ Connector for -
module

L1  base unit

L |

Ll 3
' H
bomm e )

@

Fig. 7.10.1 Installation diagram of module
1) Procedure

Draw out the connector CP3l cable according to the illustrated
procedure.

cpal ]

|

@ Remove the power supply module by loosening four screws .
The power supply unit is connected to the base unit by the connector
shown by the dotted line in the figure 7.1.

(3) Reverse the above procedure (D » (D) when mounting new module,
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7.10.2

7.10.2 Exchange method of main control module and 1/0 module

1) Procedure

Replace these modules according to the following procedure, referring to Fig.
7.10.1.
1 Disconnect cables from the modules (if connected).
Loosen two screws a and draw them out by pressing b in the case of
the HONDA connector as shown below.

Draw out the optical fiber cable while pushing part a as illustrated
below.

For the terminal board connection, remove the entire terminal board by
drawing it toward you while holding its wupper and lower ends after
loosening the two screws a shown below.

For disconnecting the wiring, open the nameplate,

The nameplate is opened by drawing it toward you while applying your
fingers to parts b shown in the following figure.

Terminal board

] e
qr
® (||

C

=

]

o

[

=

E Nameplate

]

[
® ||E /
@i

%

c

\ T e
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7.10.2

C) Draw out each module after lcosening the two screws shown in Fig. 7.1,
Each module is connected to the base unit in the same way as in the power
supply module,

Reverse the procedure (@) » (1)) when mounting new modules.
2) Setting
Set the new modules in the same way as in modules before exchange,
3) Cautions

a) Positioning module ... Check the mounting number of ROM (1 pce), the ROM

number and edition number. Check the positioning control LSI.

b) Module for terminal board wiring

Detach the terminal board mounted on the module for replacement. Mount
the detached terminal board on the module thats terminal board has been
removed, (Return these modules with terminal boards mounted,)

4) Plastic case disassembly method

Panel

Cover

Push the positions shown by on the cover using both thumbs towards

the ¥ marks at the extreme left of the case.

Remove the cover by pushing the center of the left end of the cover shown

by from the rear side,

The panel can be detached by pushing the center of the panel (direction
until it is curved.

© ©
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7.102

Observe the following procedure when detaching the PCB from the plastic case,

Case

==

Disconnect each cable as follows:

Disconnect HONDA connector by pushing part @ after loosening the two screws
(@) shown in the following figure.

d)/" = [2]

nl=a

Remove PCB mounting screws .
Draw the PCB out of the case in direction .
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7.10.3

7.10.3 Exchange method of base units

1) Procedure
Remove the power supply module according to 7.1
Remove each module according to 7.2
Disconnect all cables from the base units shown by .

I/0 unit

Disconnect NITHON BURNDY connecteor in the arrow (=) direction while pushing
parts (a) shown in the following figure.

@

|

Disconnect the ground wires shown in [4] .

Disconnect the power alarm signal cables shown in |§] . (This wiring is
not always connected,)

The base unit can be detached by loosening the four screws shown in @ .
Reverse the procedure (@] - ) when mounting new units,

0 ©@®
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7.10.3

2} Caution
Reset parameters after replacing the main unit,
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7.11

7.11 Replacing Methods of Small CRT/MD! PCB
7.11.1 Replacement of PCB A (keyboard PCB}

@ Disconnect connector CA9 cable by pushing part @ after loosening the two
screwys a as illustrated below. ,

YONOH ®

=0T
o)

@ Disconnect the connector CKKl cable in the arrow direction after unlocking
it as 1llustrated below.
ol

(Caution)

To connect the cable, push it in the
direction opposite to<:after setting
it to mark ¥ of connector under the
unlocked conditicn, then lock the cable.

t":s"
(3) Detach PCB @ by removing six nuts (3).
In case of a sheet switch, detach PCB A by removing the sheet from the
front.
To mount new PCB, reverse the above procedure @ z @

7.11.2 Replacement of PCB B (soft key PCB)

It is necessary when replacing PCB B to detach the CRT unit, It is

recommended to detach the CRT/MDI unit from the panel as described below.

(:) Disconnect connector CN! cable in the same way as in disconnecting the CA9
cable,

() Disconnect connector CKKl cable in the same way as described in () of
7.8.1,

(:) Disconnect connector CN2 cable by pushing (:) as 1llustrated below,

T,

94.{ .._
i

Detach the CRT/MDI unit by removing the eight screws from the front panel.
The CRT unit can be detached by removing four screws D by inserting a
screwdriver from the rear part of the CRT unit.

—
[ —

[-
[
=
[

- 485 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




T.11.2

@ Remove the soft key PCB together with escutcheon by unscrewing the four
screws on the front panel,

o o I_111]
O l
o __ ] Keyboar;i
/o DD 722009 (Front view)
N

Escutcheon

LY

Detach the soft key PCB together with
Screw CRT escutcheon because they are assem-
bled into a unit,

@ Remove the soft key PCB by unscrewing the two screws from the rear side of
the escutcheon,
Assemble PCB by reversing the above procedure () » (.

(Note) Assembly of soft key

Mount CRT by passing the flat cable of

) el soft key through the position above the
O CRT mounting stud bolts.
(I
0y (Rear view)
\ Soft key
CRT mounting stud
Soft key flat cable

@ Replace the key sheet. (In case of sheet switch on CRT/MDI)

=

Do tooaal o Screw (x4)

ONO®

Escutcheon

Reimove the screws to detach the escutcheon, Then remove the sheet.
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7.12

7.12 Replacing Methods of 9’ Standard CRT/MD! Unit PCB

(The following description covers the horizontal CRT/MDI, but also applicable to
the vertical type, accordingly)

1) Control PCB
A 20B—1000— 0800

N

Disconnect PCB cable.
Remove screws.
Remove the PCB from the

/° \\\¥ [ connector.
[e] =]

Fi it

Screw (x3)

2) Power supply PCB

AZ20B-1001-0160

\ (:) Disconnect the cable
— (fasten terminal).
(@ Remove stud bolts and
screws,
C) Remove PCB from the
— connectot,

\ Removal of cable
(Fasten terminal x 2)

Stud bolt (x3)

Serew (x1)

3) Backboard PCB

AZ20B—1000~0970

Remove screws.
Remove PCB from the
connector.

Screw (x6)
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4) Keyboard PCB

A86L-0001-0110 (Sheet switch)
A20B-1000-0830, 0831

Nut (x8)

Flat cable (soft key)

Remove the nuts from the keyboard fixing plate and detach the keyboard PCB
‘together with the fixing plate.
(The fixing plate and PCB are assembled.)

C) In the case of a sheet switch, remove the PCB after sheet switch is
detached,

E% Disconnect the flat cable from keyboard PCB.

5) CRT

Remove CRT fixing screws.

6) Soft key

o [N ]

o
Oy D TKeyboard
O I

T T

; 88 =--00o (Front view)
/¢/ Remove the soft key PCB together with
Serew (x4) CRT escutcheon because they are assem-

bled into a unit.
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7.12

(Note) Assembly of soft key

Mount CRT by passing the flat

cable of soft key threough the
- - position above the CRT moun-
0 ting stud bolts.
L]
5 ] (Rear view)
\ \ Soft key
CRT mounting stud

Soft key flat cable

7) Replace the key sheet, (In case of sheet switch on CRT/MDI)

L

=) = gy w Y v |

O O

L Screw (x4)

Escutcheon

Remove the screws to detach the escutcheon. Then remove the sheet.
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7.13

7.13 Replacing Methods of 14" Color CRT/MDI (horizontal type) PCB

7.13.1 10/11/12 series
1) Control PCB

Screw (x2)

A20B-1000-0850
A20B-1000-0900

Disconnect all connector cables from PCB.
Remove PCB by sliding it in the @ directlon after removing screws.

2) Power supply PCB

AZ0B-1001

— 0160 A

Serew (x4)

Bundled wire (fasten)

Disconnect the bundled wire (fasten).
Remove PCB by unscrewlng screws.
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7.13.1

3) Keyboard PCB

Nut (x5} Flat cable

20B—1000— 0870~
20B—1001— 0200 (10TF)

Disconnect the flat cable of soft key from PCB.
Remove nuts; then remove together with the fixing plate,

4) Soft key PCB

AR ‘O / A20B—-1000-0890
/

Nut (x4)

1) Remove nuts, Remove the soft key PCB together with the fixing board.
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7.13.2

7.13.2 100/110/120 series
1) Main and sub CPU, Power supply PCB, ROM/RAM file, Bubble memory

\\ Power supply PCB
] \ Main CPU
Sub CPU

e\
RAM file, ROM file

Supporting plate for PCB w } Up to 2 pes.

Bubble memory

Pulling out direction of PCB

down) on its.
Each one of main-CPU, sub CPU, power supply unit, RAM/ROM file and

bubble memory can be pulled out along to a rail after rising up the
ejector.

(:) Remove the supporting plate for PCB after removing two screws (up and

2} Keyboard PCB
1 Removing of controel

Plat
cable

Screw
(x4)

Disconnect the cable connected to PCB and flat cable for keyboard signal,
then control section can be remove by removing the above four screws.
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7.13.2

(:) Removing of keyboard

Nut (x5)

Flat cable (To soft key)

Keyboard PCB

Remove the keysheet from front, then remove the keyboard PCB.

3) Replacement of key

sheet

> Screw (x6)

oopnooocog

oo

(=R

Remove the screw to detach the escutcheon. Then remove the escutcheon

and sheet and

4) Softkey PCB

replace the new sheet.

The procedure is same as 14" CRT/MDI for 10/11/12 series.
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7.14

7.14 Replacing Methods of 14 CRT/MDI Graphic Unit (vertical type) PCB (10/11/12 series)

1) Control PCB

2)

AZ20B-1000-0850
A20B-1000-0900

Screw (x2)

Frame fixing screw (x2) Flat cable connector

1) Disconnect the flat cable from keyboard.
2) Remove the frame fixing screws and open the PCB metal,
3) Remove screws and detach PCB,

Power supply PCB A20B~1001-0160

Keyboard PCB A20B8-1000-0880 -
A20B-1001-0270 (10TF)

Soft key PCB A20B-1000-0891

These PCBs can be replaced using the same procedure as in vertical type in
7.10.
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7.15

7.15 Replacing Methods of PCB and Others Referred to Tape Reader

7.15.1 Replacement of PCB of tape reader without reels photoamplifier

MADE IN JAPAN
CNT]

A20B-0007-0750

CNT 2

I

A4 v
'S o o—@?/\

1) Procedure
@ Disconnect connectors CNT1, CNT2 in the arrow direection by unlocking
them as shown below,

Remove PCB by unscrewing four screws.
Mount new PCB by reversing the above procedure (2) » (D.

2) Adjustment
Adjust RVl and RV2 according to the maintenance manual {B-~54815E).
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7.15.2

7.15.2 Replacing methods of tape reader with reeis PCB and fuses

1) Procedure
Disconnect connectors CDY9 (CD8) and CP4l1.
Loosen the four screws on sides of the rear panel of the tape reader.
Detach PCB from the metal by pulling it upward as illustrated in the
figure below.
Disconnect PCB cables from connectors (CTN2 — CTN5).
Remove PCB by unscrewing screws.

(Adjustment)
Adjust the photoamplifier after replac~
ing it.

(Replacement of fuses)
Replace fuses after elimi-
nating the cause of blowout,
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How to remove CNT1 and CP4l

(3 pins)

Pross

”F :

]

__IE_I

- Pyess

How to remove CD9, CNT2,
and CNTS

7.15.3

CNT3, CNT4,

7.15.3 Replacement of capstan roller of tape reader without reels
Loosen the two set screws of capstan roller, and detach the capstan roller from

the motor shaft,

7.15.4 Replacement of capstan roller of tape reader with reefs

Uppcz cover — ’ \

R
N —

@

Vs

e

Artisan Technology Group - Quality Instrumentation ...

®
FANUC

Loosen screw
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(Note) When connecting a

cable push ft in
the direction op-
posite {{—— after
setting it to mark
v of the
connector under
the unlocked con-
dition, then lock
the cable.
In this case, push
the connector
forcibly, other-
wise the cable
cannot be locked.

The left figure
shows the locked
condition.

Setscrew

(1) Remove the upper cover.
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7.15.4

(2) Remove the armature,

(3) Remove the tape guide by
loosening M3 nuts.

@ Remove the cover by
Armature loosening M4 screws.
M3 screw

x M3 nut

N

M3 screw

(5) Remove the tape guide by
loosening M3 nuts.,

Tape guide

Interior of cover as viewed from the bottom

Capstan roller
@ Remove the capstan roller
by loosening two setscrews.

Setscrew
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7.15.5

7.15.5 Replacement of hrushes of tape reacer with reeals sole motor

@ Four brushes are mounted in ocne
motor,
(® Disconnect cables from these brushes,

(3 Remove the brush caps.

E% Remove brushes.

Assemble brushes after replacemeht by
reversing the above procedure.

(@ Securely connect cables to the same
place as before, otherwise the
rotating direction 1s reversed and
will cause an alarm,
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7.16

7.16 Replacement of PCB for Velocity Control Unit and AC Servo Amplifier

PCB

(o o )
-

L .
R

1

Q_}CNZ

AT T
0
AR b |

Q

1) Procedure
Disconnect the cables from connectors CNI and CNZ,

{CN1) (CN2)
r m“ 1. l"—
T
)
Loosen screw @, and pull Pull out the connector by pushing

out the connector by pushing @ . the arrow-marked position,.

@ Pull the PCB forward by opening the locks with your finger, and the
PCB can be removed,

/
"PCB —=- Release the lock

(3) Mount the new PCB according to procedure @ and (D .
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7.16

2) Setting and adjustment
Set the PCB In the same way as on the old one.
Make adjustments as required according to maintenance manual,
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APPENDIX 1 CONNECTION

1.1 10 Series

DIAGRAMS

APPENDIX 1

J1
J2
i3 Power magnetic eircuit
Js (Machine side)
P i T v B e TR s |
ML M2 MI8 M9 M20
AT
A2
Al
[}O card Al ~ A3
 —
Fa—1
9" small
MDE) [I J6t ﬁ[ A9 CRT/MDI
Interface (éjl";[d) Ja2 MPG:
PCB for !
:H: small CAS][] HECNI CN2 MPG) |MPG Manual pulse
CRT/MDI Y generator
unit (Ngg ] [} Ci"‘"' 163 l T
DC24V
78
th ] [JL L l'l;)evzic
€
Tape reader
with serial
interface P ]
CD8 (with reels) unch pane!
PMC AC power , | CNT4 (without reels)
cassette [ CP41 (with recls)
) (without recls}
J25
1210 Digital O*—-—/_ﬂ [ AC servo
Command) (V21 5 15¢V¢ oy o motor
¢ ][} {][CN amplifier T { [
1 ) O——o]
(Feodback) CFgl]ﬂ* J220 ( stams)CNz]ﬂ )
{Command} CV22 ] E Jail E
1221 Digital o J E ACservo
(Feedback) Croz(] [} [IcNLerva 11 {fo ( motor
. lifter
(Spindle J65 amplifie _
command) Cal :”] (2nd axis)oNZ ﬁ__"'\
(Position coder) CAZ ][ 156 Servo
o trans- .AC
Spindle specd former nput
] [ ROM/RAM beard ] control
it
o J212 Ja27
q cvaigf] |} — /_['[ ACservo
][ PCB for  Cpoig{] ) 1{][ g { ° niotor
:g?;"onal CV22B ] ﬂ amplifier —]
(3rd axis)("N2 F#
Crozn J 222
J28
Master PCB J213 Digital o _/—[][ AC servo
[Cleerm Tt { o— [ mator
] amplifier [+]
(441 Axis) ong ”_
J223
cD2 ”— Servo
] [ Opiion card 1 ] 768 High-speed skip signal or trans- O——O\-O—]t‘:;cm
CA8 D‘ { Higii-speed measuring former P
position reach sigral AC
s Leov
CPU ] ONJOFF signal —51%.-ON button
Power unit ""nm.—orr butten
CPi5 ]“———J L I small CRT/MDI is mounted with
CPi1 bezav CP3 C'P4 CP5 CP6 NC cabinet, ONJOFT button is
T attached NC at delivery time, AC
E n[ oP2 Input unit input

Battery
ol

Fig. 1.1 (a) 10TA/10MA total connecting diagram
(Digital servo, 9" small CRT/MDI1 and 1/0 card A1~ A3 are used.)

Artisan Technology Group - Quality Instrumentation ...

505 -

Guaranteed | (888) 88-SOURCE | www.artisantg.com




APPENDIX 1

~
Connection! Connection]
unit t unit 2
J 50 J54
co1 ] cos || T )
51 —
coz [ 143 coff - _
[] l] J 5% I] dJd S
[COP4 Cos ] 153 Ci1 ] 187 Machine
ﬂ czl][) 5 side
rDP_Z‘W__H[ Cpsi Cod ] T84 ?l J50 [~ ( magnetic
Co5 “——J C13 l]_——v | cirenit
P52 CCDI CCIRCPES —
— 1 —
T l J 69 Flat cable i T R
corz|] 170
COP1 ] Optical cable
9" small
J6i CRT/MDI
Interface  CA4 ]W g“_—f”: CAD -
PCB for
][ small CA5 ]I]——Js—z—wﬂ[ CN1 N2 MPG| IMPG Manual pulse
CRE/MDI ‘_‘ generator
unit T T
(MPG) CA3 ) T J63 J
J78 :
J64 I/O
com [ |‘] Iy dovice
Tape reader with \
serial interface Punch pancl
(___{] E CD§ {with reels)
] [ PMC . AC PIOWET CNT4 (without recls)
Cassette -~ supp’y [] CP4] (with reels) ]
S ] o (without teels)
J 25
Ja210 Digital o——’“—‘ﬂ[ AC(SWU
s motor
{Contmand) CV2l ] [}; {]I (N1 a?'n]n];?iﬁcr [ L [_
J220 (1st axis)
(teedbacky CFot [ [}— 1 ozl
J2il
(Command) CVZ2 J 26[] ]
]Er o2l Digital o— AC servo
(Feedback) CF&[][l-— Cmscml)T rm{ o—| [ motor
. J 65 amplifier A
{Spindle [] (2nd axis}(N 2 [}-——ﬂ
conumand) cal ] 166 l
(Pasition codery CA2 ]ﬂf ﬁf;fl‘l’sff AC
Spindie speed farmer input
] [ ROM/RAM board [] 5 gontrol
P iuiubain ik Je7
CVZIB][} yzi2 f [I[ AC servo
:| [ PCB for Digital o [ motar
additional Cv918[] [I- CNIservo '1'1{ o—
#xis cvzan } amplifice O—1—]
) Ged axisenz]] ——
CrozB ] J 222 -
213 Digital Q*J_Bu [ AC servo
[CNI servo  TL [ o-— mator
] amplifier ]0
(4th axis),
LA miogp) ﬂ—ﬂ
Master PCB J223
] E [] ) Servo AC
Option card 1 Jea High-speed skip signal or Lrans input
CA8 [Ir {High-speed measuring formes
’ = position reach signal _ AC
— §8‘i 100v
. ON/OFF signal ~—a — ON button
. X crus|] [}~ ‘—1 /{_i o— OF¥ button
owes uni
CP15 ][}—J e S s N s M s If small CRT/MDI is mounted with
CPil DC24V CP3 CP4 CP5 (D6 NC cabinet, ONfOTT button is
: altached NC at detivery time. AC

. o=
Battery [][ cre Input unit input
unit

Fig. 1.1 {b) 10TA/T10MA total connecting diagram
(Digital servo, 9" small CRT/MD1 and connection unit are used.}
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APPENDIX 1

N
[ COP4 Machine
AC power I/O unit side
H E 3 magnetic
circuit
Alarm signal
b o 8!
I~
=R
~
coPz [] < -
Optical cable
copi |[] prieetes
9" small
CRT/MDI
Interface  CA4 Jﬂ ﬂ[ CA9 /
PCB for - MPG
D1 ] [ small CAS5 CN1 MP(§ |M (;| Manual pulse
CRT/MDI :m [“: Ciq_]z generator
unit T T T
(MPay cAs{] [
DC24V ;|
11 T 64 Ji8 o 1o
T P u device
ape reader
with serial \
[ interface Punch panel
I CD8 (with reels)
] |: EMC i%g]t;wer CNT4 (without reels)
Cassotte [ CP41 (with reels)
<o~ w0 | Ewithout recls)
- J 25
I 210 Digital o—._f" ”[ AC servo
(Command) cv21 [] [} i CNI:;:;?]HBI I 1
J 220 (1t axis) ° ™™
(Feedback) cro1 []] all oz 1)
J211
(Command) CV22 ] [}
J 221 Digital fe) AC servo
(Feedback) CF92 ][} CN]seml)_f ,“[ 0-— [ niclor
. . amplifier
(Spiadle J 65 (2nd axi
1 nd axis
command) cA lu Kz LL
{Position coder) CAZ ] E J 66 Servo
trans-  |o—oo0— AC
fonmer input
] [ ROM/RAM board :”}nw confrol
J o |
___________ Jz12 J 27
CV2iB I] [—“E[ AC sezvo
PCB for Digitat e nator
additionat CF o15]] E [[c1servo T { o- [
axis CVZ?,B][} amplifier —t ]
(3rd axis)CN2 ”____J
CFo2H] [H- J222 I
J2
J213 Digital o.__.__J_BD AC servo
[Cleervn .[.1{ O [: motor
] amplifier [
{41h axis} ..
J223 aefl— q
Master PCB ][} 3
cp2 l eIvo AC
][Optinn card 1 J68 High-speed skip signal or trans-  {O—C0 0 input
CA8 ]H High-speed measuring former
position reach signal AC
— 100V

\_
CPid ] ON/OFF signal _° 5 ON button
Power unit ——_Q_l_n_- OFT button

CP15 e T e T e T e 1f small CRT,'MDI is imounted with
CP11 DC24V 3 Cra CP5 CP6 NC cabinet, ONJOFF button is
% P attached NC at delivery time. AC
o Eri:i‘:ery ﬁ[ cpe  Inputunit input

Fig. 1.1 {c} 10TA/10MA total connecting diagram
{Digital servo, 9" small CRT/MDI and 1/O unit)
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copz2

] > Optical cable
1

COr1

a
S
=

AN

——l
nCzav I][

AC power
g

—]

N
ONJOTF signal ?

(14"

CP21 (9" standard) P24

color}) CD1 CA3

T I

Tape reader

I[i&ifi

p -
{Connection Connection)
unit 1 unit 2
50

cor{} 222 4 coofj-4844  L—
J51 J55 —

Co2 D,_.,_J C10 ]DW

5 -
COP4 o3 I}_i_ﬁ.,z_ cn ] —
J53 J57 —
cps1 C04 [I—”B C1z] 50 —
cosl] —— cisfjf—-'
D CCDZCPSSJ —
L el J ——
J70
Flat onnectlon
bl H
9" standard or cal ¢ :;;::m?orr‘s
14" color CRT/MDI 1
17 pane

cors emp [ -2 feom oM ——

cMd|[—

cor

eMd}}—

APPENDIX 1

Pawer
magnatie
cireait
(Machine
side)

Machine
aperator’s

CM3] [}——- panef

.

il

CP2

Input unit

Fig. 1.1 {d} 10TA/10MA total connection diagram ) )
{Digital servo, 8" standard or 14" color CRT/MDI and connection unit are used.)
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with serial MPG
interface Manual pulsce
J75 CD8(with seels generator
coi]f} {][Jonre J63
(without reels)
(_[“: E}Pﬁall 9
with reels
-~ Ol (without reels) 764 ] Ll 170
] [ PMC device
Cassetle
4 ™~ Punch panel
2 J26
1210 2 Digital o—/—ﬂ[,AC servo
C d SeIVO Tl molor
(Command) CV21!]] {1 e aptifior { o— ~—]]
J220 (Lst axis) S
(Feedback) o1yl [} \ enat] [}
@ommand) ¢vzz{][] Jz11 126 1
J221 Digital ° ot
(Feadback) CFo2{] [} [ cnviservo Tl{ o— —I[
(Spindie J65 z‘r.l;i]:]liﬁc_r o
conunand} CAl ]I} (Ind axis)CN 7 [] |
{Position ceder) CAZ ] E T66 tScrvu AC
b0 |trans- !
o o
] [ ROM/RAM board ][]) goniro}
e R l J27
Ja2iz [
5] ZlB] i AC servo
][ PCB_ !’or Digital Q [molor
ad.rhtmnnl CI.‘Q]E]E [ (N1servo Tl{ O
axis CVZZB]H a:nplific_n o—7»—
T222 Grdaxis g || ——
crozH] e
Digitol [ SN F—— AC servo
J21 [ CNiservo [ o— [ motor
amplifior o
(4th axis)opye i_
Jz2z3 - -
Master PCB cp2 Servo AC
][ Option card 1 J68 High-speed skip signal or prans 0T O input
CA8 E High-speed measuring
position reach signal AC
=i L 100v
ON/OFT signal
. crw - 378
Power unit !
CP15 ] P T e B e B o
Pl CP3 CP4 CPS CP§
| AC
=]

input
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APPENDIX 1

~
Power
[COP 4 magnetic
AC power circuit
—E}[ CFP31 140 unit (Machine
side)
Alarm signal
o T1
.
-
corz j Optical Flat
cable cable |Connection
COP1 ] unit for
9" standard or 14" color l operator's
CRT/MDI n panel
[l cops e [ =1 eoM cagaf}
AC ; -
“PI | cpat @ sndard) CP24 ] 72 [cDP omel] [ g‘;:r‘:!f:; .
_____ ol (47 color) CD1I CA3 casaf] —{ panet
J —d
ON signal ? CM4 ] H—
‘Tape reader . .
with serjal ! MPG
interfuce MPG| IMPG 1M Manual pulse
d75 Cbg generator
cih ][} [H: {with reels) J63 j) j’ j)
CNT4
,-[I [ (withou? reels) ‘
ojCral J64 1/o
(with reels) ] ﬂ d{:vic
][ PMC .. | (without recls) €
Casset 2
assette §' \ Punch panel
Q J25
F210 - Digital 0—’_[][ AC servo
C 1) Servo T molor
(o cvai (|} o [][cmamp]iﬁer 11{ o i
1st axi
(Feedvack) cro1 [} 1 (Istaxi9 enaffy
(Command) V22 (] f] Jzil J26 i
Jee1 Digital o f [] AC servo
(Feedback) C]'92 ]n E[}leervn Ti{ o— [ motor
(Spindle 765 amplifior f———
command) C“A”l] [‘l (2nd axts) (g ﬂ
6
(Position coder) CA 2| ] ﬂ I8 Servo AC
S | trans-  |O——G O
][ ROM/RAM board [}[} control
.............. I | o
) Ja7
21B [} 122 [ ﬂ[ AC servo
PCB for N Digital o3 motor
] |: additional CF91D ] E[ 1—[l ClNiservo ’[‘1{ o [
axis amplifier o1
gg,g‘zg 10 (3rd axis) CN2[] [ |
11 7202
JZEH[
J23 Digital o ﬁgl‘:’”"
[ (N1isesvo o [ noter
] amplifier O——
(4th axis)CNz] [}
J23
Master PCB
CcD2 E J67 Data IfO device Servo AC
] [ Option card & i68 High-speed skip signal or Ol trans: |O—0O™0— jpput
CAS8 }[} {High-speed measuring former
position reach signal AC
Fina | 100V
cr14 || J76 ONJOFF signal
Power unit ﬁ:
CP15 ] e T e Y e T —L Y
Cri1 CP3 CP4 CP5 CP6
o _ AC
Battery ~ {Ilce= Input unit (O input
unit

Fig. 1.1 (e} 10TA/10MA total connecting diagram
{Digital servo, 9" standard or 14" color CRT/MD! and /O unit ars used.)
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IfO card
D ~D3

U‘“
luz
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APPENDIX 1

Fig. 1.1 {f)} 10TF total connecting diagram
(Digital servo, 14" color CRT/MDI, and 1/0 card are used.}
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Fig. 1.1 () 10TF total connecting diagram
{Digital servo, 14" color CRT/MDI, and connection unit are used.}
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Fig. 1.1 (h} 10TF total connecting diagram
{Digital servo, 14" color CRT/MDI, and 1/O unit are used.}
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Fig. 1.7 (i) 10TA/10MA total connecting diagram
{Analog servo, 9" small CRT/MDI and /O card A1 ~ A3 are used.}
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Fig. 1.1 (i) 10TA/10MA total connecting diagram
{Analog servo, 9" small CRT/MD! and connection unit are used.)
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Fig. 1.1 (k) 10TA/10MA total connecting diagram
' {Analog servo, 9" small CRT/MDI and 1/Q unit are used.)
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Fig. 1.1 (1) 10TA/10MA total connecting diagram . )
{Analog servo, 9” standard or 14" color CRT/MDI and connection unit are used.}
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Fig. 1.1 {m)} 10TA/10MA total connecting diagram
(Analog servo, 9 standard or 14" color CRT/MDI and 1/O unit are used.)
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Fig. 1.1 {n) 10T¥ total connecting diagram
(14" color CRT/ND1 and 1/O card D1 ~ D3 are used.}
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(Feed back) CF2 ] 0 ] cwe wein onzf] -
T 00—
127
(Yelocily 112 T O S 2 D[ AC
) cva{][} ll:l[: CNL  MdAxis CNS ]E D[ serva motoy
"t oy m[0——
{Fecdback) CF3 D {1} ewe  anic e[
1| O0—

Serve AC
(Posltion J66
coder) CA2 ] [} ﬂ Positian coder

AC
A s 160V

i |
Conversstional
function card
Master PCB
—([fcas _ cnz
Option care | J68 High-speed skip signal or
CAB ]D Higl-speed measuring
position reach signal
 S—
—
ON/OFF signal
era
Power supply unit i
cris]] s S o B s |
CP11 Cp3 CP4 CP5 CPé
o . AC
? Input unii oO—— Ingut
J,] cPz

Fig. 1.1 [0} 10TF total connecting diagram
(14" color CRT/MDI and connection unit are used.)
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APPENDIX 1

n l: cors Power

magnelic
AC power i ”: £Pay 10 wnit circuit
(achi
side)
Alarm signal
0T
el
-
iy
coref) s’
Optical cable N
cor|] H‘““—"‘\/ < Flal eable
17 Canneetlon unit
14" color CRT/MD! for nperator's
panel

][] coes can ][ [feon et
cadf] AC power craa [T oo OV

D1 CA3 M3
J J

[}—- Machine

operator’s

l—— panel

CAE] et to be used

sigreal

CAS:] Tape reader
with serial
interface

Ch
[ {with reels)
CNT4
(withaut reels)
cp4at

MPG : Manual pulse
generator

ent|][} 175

L L

(with reels)
~==0| (without reslsy 1o

device

' Punch panel

AC power

PMC
casselle
125
Tijlo—— n[ AC
Velocit . J20
! 0 eV :”] I lLﬂ [ o MAs ens ][}_..__—[][ servo motor
o

fl?'\?tuo T1
(Peed tacky cr1 [] [} L] [ R, | [ —
T1 OT
126 1
T 1] O— E AC
Command cv2 ]} I NMewr amaaus OV LA servo meter
Y i
(Feod back) cF2 [ ] 108 Rl o enafJ[——
T1| G—
5
o f_;:l{”: T
H2 servo moler
cvafl[} [}{]em 3;:]1\1;:; cr:j ]OD— il
control
(:P:s]ﬂ il B[CNE unit L:? ]D
AC

Suve
indl ~0 C——0r0—
(Spindle dycal ] E 169 1ransformes Input
{Paosition 166
coder) cA2 [1[] {I Position coder L AC

S 2, 100V

Conversational
function carg

Master PCB

e | v zﬂn

High-speed measwzing
position reach signal

J68 I High-speed skip function or

 Soww—
| | L.
ONJOFF signal
cPi4f]
Power supply unit k”l
oris] SO s B e OO
CH11 CP3z CP4 CP5 CFP6
= AC
Input unit o
= ”{ che Enput

Fig. 1.1 (p} 10TF total connecting diagram
{14 color CRT/MD! and 1/O unit are used,)
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APPENDIX §

1.2 11 Series

Punch pancl

e 164 J71 b
A oDy 3.
device {}4 i crmmpt CMUf u—ﬂ 15 -
63 : 17z M2 Machine side
[jHCAS Cra- | (o5 operator’s panol
ON/OFF CP21 COP3 pe Elmergency
Manual pulse A —— = stap )
generator 3 r—kg— ACIODOV
] Optical cable
J76
COPI
J210
cv21Bf— —
-
cro1nlhy servo
0 Cn2amplifier
. 3
. Regenerative dischasge unit
Machine side CAHI ][i‘\x's |
Magnetic ;(g\Blro 220
cirewit
J211
vzl ﬂdCNlDigital —1 Ji2e
crazn fHi servo
fl CNzampliﬁel
qcop? Regenerative discharge unit
J221
Machine side
Mapnetic <: 1O unit
clrcuit
CY21B]I[F
CFo1B{il-
J80 Note 1)
ﬂﬁ CAT
Tape reader 181 cDh5 Axis
i CAH2
contiol
[I[ BCB J2z2
PMC
casselte J213
cyv2znij) I [ 428
croznfi Digitel
External 182 I car setvo
pasition Jas A
display £ 153
o J G6A Jzzs
Position coder far .
Lst axis E}]u —lCaza
S-analog output 4654 L cata Jeie 3 J a9
N ] ~
for 1s1 axis JEER CAH3 ]{ cvziBg —THfenI Digital p———=~——
Position coder for il idcazn ACFQI[S 1 6TV 1 Note 2)  The $th axis can
2nd axis Lt I8 of used in the
trol ——{{|CN2 amplifier n
S-analeg output J658 f%rh]o s o system (1 1’!’?)
for 2nd axis Regencrative discharge un that Is provided
High-speed skip/High speed J84 Ind spindle.
measuring pasition reach signat 185

J224

Magnet switch method zero
point signal

Note i} CAT: Tape weader without scels

CDS5: Tape reader with roels —

Servo
irang-
farmer

cpiz
P14 Stabilizing cireuit
CP11 CP13

Maguelic
contactor

—

JSJOI JmI

CP2 CPl
ON/OFF DOR-DOF
CP3
CPs
(8]
CP6 EXR
EX5

input unit

AC input

Fig. 1.2 (a) 11 series total connacting diagram
{Digital servo without separated pulse coder)
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Machine side
Magnetic circuit

Punch panel

APPENDIX 1

%5 Jo
c8 Cx
yo [lql CLL B} e[| 3;3;‘“”‘_‘“‘
device CRT/MDI unit: sre s Roe|[l- Machine side
463 {JlcAa C’P” —— p.g.;mm Is operator’s panel
ON/QFF CP21 COPY 43 * Te Emergency stop
Manual pulse g goMegn. 45— ——O G ACI0OV
genetatnpr Oo
Optical cable
(lo7e ®
COTt -
TV ]&W—J—Low—ﬂ CNLVelocily J25
5 control unit ]
crt [——"— J20
J69 - g’ =
AC
e
Machine side Inductosyn p plifier Induct:
Magnetic circult cFatl J100 o3 Jlo&;q:l
110
crat fi—t2
eva i J3} OlcNveiosty 26
J16 , contial unit 1oy
Ccrzl ——IENG (4 ) eyl ;
J78 p————{i] 2 D )
J58 ;.]D"'\ |1 Q . e
L >
I()plical cable motar I
3 J.][' cop2
101 Inductosyn prcamplifiar]ms Inductosyn
1/0 unit e s I FTIT e I -
773 Ccra
N U7 :
J3z2 J1¥elocity J27
AL C‘{z Il J17 0y f_:scunlrolunh 122
CF3 I-— ﬂdz (ACH s fiff——
I i 0 l
[I J80 Il][ d
Tape reader
I8l Inductosyn preamplifier inductosyn
craafp— 142 o
cr23fip— Jilz
PMC
casselie 733
Velocily J28
C‘\:d I Jis g C:'\{lcon(mlunil
Crafin il e (ACIE J23
82 iz L
External  [j[}- s =
positien 383
display -
1102 Inductosyn ;1rean‘nplih]::lro8 Inductesyn
CP34in— - DD'—@
CF24}D LERS
Position EJGG ol caz
coder - J34 o 529
yVelocil
cvs i J1o —0 C;\]cunlml{mi!
6 . o5
S-analog output J65 CAl CPF5 Q0 D o~
High-speed skip/ T84 ——{] &
High-speed measudng CAB C
position reach signal 85 wdeats
Magne switch method ulf <. T
Zerﬁnpulm signal Inductosyn preamplifier Inductosyn
fcos . J104
CFa5 P e
J114
C4 cprasf
I —— o —
CPL 2 Isfar:sol'onnm
CP14 Stabilizing circuit —
CP1l_CP13 Magnetic
l I fruge tOntactor
F90) J91
Serva
0 ransformer
0 Input unit
~———{JCP4
N—) EXR
~EX8
AC Input

Fig. 1.2 {b) 11 series total connecting diagram
(for Analog servo without separate type pulse coder)

- 522 -

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




APPENDIX 1

¥ BN
/o i 184 —llep exof[-{l55
device CRT/MDI unit S et | sachine e
Jo3 cpeafn_ 172 nigss } ine sido
{flcas }———1 9-“ b s operator's panel
ON-QFF CP21 001’3 & 12 O3, U———— E t
34 Ie tmergency stop
Manual pulse ganerator S Seua(f—— —o\tp—ACIGDV
(1 176 Optical cable
J54 Gl copr1
155 ool T30
g cv1 T7s 1 125
JS56 . [ L N ageentrol unit Jz0
ou g crip cnga (ACYCNS ﬂ————l'
JE——
Js? m?amz] J6s " &
J59 J70 ( AC
- [ s 2cpss] — Tmotor
Machine side
Magnetic clreuit a‘
J50 -
co g Separated D
J51 z pulse coder
mg J31
o Velocity J 26
i[I coa E cve ;G 136 QO et unid
[§; cr2ig
F53
"'*—‘l] et | 178 —]
— 958 cle corfip- o
] B
Optical cable
[\ .
D[k(,OPZ L
Separated
Machine side 1O unit 173 pulse coderlj
Magnetic circuit )
J7d cvalin §32 ] crrvetocity J2r
oFs }E F37 CNscun(rcl)iunit Jz2
X {AC s
alave Oop0
T80 ﬂ Regenerative diseharge unil
Tape reader 181
Separated
pulse coder
PMC
cassette 133
(Welocity J28
oV b J38 C('NNéoomm] unit T3
CF4 ) [CNz (AC) g — l .
External  fjf) §8z2 CALY Y B L.
position 183 Regeneralive discharge unit
display —1 moter
Sy arate&i I%‘J
pulse coder
Position Cail] a4 0
cader i {ljca2 cvs i od cnYelosily Jz9
J39 contral unity
crs (i} )
S-analog output Jes {I[fcAl i
High-speed skip/ -
High-specd measuring J84 {Icas
position reach sigral 85 et motor
Magnet switch method J Mearz
2¢ro point signal s " nln
CD3 ¢ parate
! pulse coderD
fjc4
R
cPiz i
fifcr1d Stabilizing circuit R
€Pll CPI3 Magnetic
contactor
J90; J91 o
L oﬂ/bm.'-_z,'f’z CP1 Serve
BON,BOF trensformer
{0 Cr3 (R,
giops  Inputunit
L——qglcp4
———{FCP6 EXR
SEXS
AC input

Fig. 1.2 (¢) 11 series total connacting diagram
{for analog servo with separate type pulse coder)
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1) 11TT servo axes and spindle connection diagram

a) For analog servo

i) N‘[‘éhen additional axis is not connected

Servo axes
Ist axis X1 Tool post 1
2nd axis Z1
3rd axis X2 Tool post 2
Spindle / Spindle
4th axis 7.2
Sth axis Spindle 2

ii) When additional axis 1s connected to tool post 1

Servo axes

1st axis X1 Tool post 1
2nd axis Z1 -:- :

3rd axis Additional

axis

Spindle Spindle
4th axis X2 7 Tool post 2
Sth axis z2

iii) When additional axis is connected to tool post 2

Servo axes
ist axis X1 7 Tool post 1
2nd axis. Z1
3rd axis X2 7 Tool post 2
Spindle / Spindle
B _4—111:x; Z2 /
Sth axis ;‘;}:iigitional

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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APPENDIX 1

» Commen spindle
(for 1 spindle systeny)

o For tool post 1
(for 2-spindle system)

For tool post 2
(for 2-spindle system)




APPENDIX 1

b) For digital servo

—_—
st axis
2nd axis
e Without additionalaxis ,.... X1,71,X2,22
______ o With additional axis . ...... X1, Z1, additional axis (tool post 1)
3rd axis ! X2,Z2
X1,21,X2,Z2, additional axis
4th axis {tool post 2)
_____ 1 each axis connected to 1st axis to 5th axis is above oider,
Sth axis
______ Py
: e Common spindle (1-spindle system)
ist Spindle { indl .
spindle e lst spindle (2-spindle system)
S;;idb Spindle2 | 2nd spindle

(Note) The additional axis can not be used when 2nd spindle is provided.
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1.3 12/120 Series

1) 12/120 serles total connection diagram
(Connection other than servo system; Internal CRT/MDI and Built-in type 1/0
unit are used.)

12/120 series basic contzrol unit or additional control unit

12/120

224

c22B

cz2C

c22D

Built<in type | €22k
I/O unit C23A
c23B

c230

23D

C23E

C224

Built-in type | 2 2B.
additional czac
1/0 unit ¢z
C22E

(only for frec coa
standing type (‘2'3;3

B cabinet) .

czac

czan

C23E

MDI/CRT unif  Ca3
cD6

Punch panel

onT

01P02/CD4
01P02,/CD3
01POZ/CALD

01P02 or 01P13/CAL
less than more than
8 a‘xes 9 axes

01P02 or 01P13/CA2

01P04,CALT7A

01P04/CALTB

01P13/CALTC

Hybrid control

is is not

performed performed
ofpog ,
02P09
03P09
04P09
05F08

or 01POT/CALR
4 Q2P0T/CALZ
v 03POTHCAIR
= 04P07/CAL12
% 05PG7/CAL2

Input unit {

- 526 -

J1d0a
%E J140b
]l] J140¢
HG— J140d
i Jldoe
J1l4la
}E Jidlb
iht Jldie Machine
i J1414d side
il Jlile power
it J141f magnetic
il Jid0g cireuit
i J1i0h
]n J14900
]B J140 ]
I J1411
i Jl41g
J1dilh
il
“] JLd1i
]l] Jldij
i , I63
Manual pulse generator
B;)ead’gr-punchler device
G (Renters
ASR33/43 device
][} (20mA current loop)
187 .
10 Reader-puncher interface
I
184 High speed skip/
1(} High speed measuring
reach signal
00 J§5 Spindle speed
control circuit
ik 188 {i| Position coder
i L130a 1] Istexternal
position display
o J1308 —[] 2nd externat
position display
10 — Il 31rd external
position display
N— ii:: 1st ~ 3xd axis
11 Toe 4 ~ 6th axis
N J“: 7 ~ 9th axis or
N— 8 10 ~ 12th axis
no 2% 13 ~ 15th axis

AC power

APPENDIX 1

near zero signal

reference point signal
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2) 12/120 series total connecting diagram
(Connection other than servo system; External CRT/MDI and Separate I/0 unit

are used.)

12/120 series basic control unit or additional control nnit

12/120

01P04/COP2

01P04,/COP 1 FG—

¢1P02.CDd
01P02/CD3

g1P02/CAL9

fess than more than
6 axes 7axes
! ]

01P02 or 01P13/CA1

01P02 or 01P13/CA2
01P04CALTE

0LPD4/CALTH

¢1P13,CA1TC
Hibrid control
is is not
performed pe:f?rmed
1

0tP0O% Oor ¢IP0O7/CALZ
02P0O » G2P07CALR
03P09 » 03P07,/CA12
0aP08 ~ 04POTCALZ
05P089 ~ DSPOTACALZ

PO
cP3s

cre

Optical
][}L}Jle&_—_ﬂ[ COP4

O unit

Machine side

N .
(ﬂ?:—ﬂ[ opa1 ——y] POWer magnetic
circuit
;’-L'——TAI.
External Connection
CRT/MDI unit for
oors o [|fk--~00 cOM operator’s

Cr24 ?D—U[ CED panel

Input unit

Artisan Technology Group - Quality Instrumentation ...

O%tlical CMI CM2 CM3 CM4
cable ﬁ
Operator’s
panel
Manual pulse generator
cosfll—— (Roaderannthor
Punch intezTace
panel
[] ?Zs()l:;\lﬁt:ui::ivl“l:gop)
h 187 .
0 Readerpuncher interface
I
184 High speed skip/
- high speed measusing
reach signal
{1 166 Spindle speed
k conirol cirenit
li— 168 il Position coder
— 1180 11| 1st external
position display
il 11300 I 2nd external
position display
LI 1180e —[| 3rd external
position display
1i; jg:: 1st ~ 3rd axis
il Tsne 4 ~ 6th axis
i— v 7 ~ 9th axis
ji— T85e 10 ~ 12th axis
i 13 ~ 15th axis
N
—
1f—
AC power
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or

refercnce point signal
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3) 12/120 series total connecting diagram
system signal connectlionj

(Servo

when a pulse

inductosyn are used in DC servo motor.)

12/120

12/120 series basic control unit or additional control unit

01POGCVL
© V2
» /CV3
02pP06/CYL
» SCV2
« JSCV3
03P06/CV
o SCVe
v /CV3
040P06/CV1
v SCVEZ
v /CV3
05pP06,/CVL
“ /CV2
«  SCV3

01P06/CIF51
v JCP52
v  JCF63
02P06,CP51
. CT52
«  JCP53
03P06/CF51L
= JCF52
»  JCF53
04POG/CES L
# /CF52
+ /CF53
05P06,/CF51
»  /CF52
% /CF53

01POT CRT
v JCF72
v SCF73
02P07/CF71
v SCFT2
» JCKT3
03P07,/CF71
©  SCRT2
« /CFT3
04P07/CPTIL
v JCFT2
» SCF73
05P07/CF?71
v SCF72
v /CI73

01P07,/CF3t
v SCR32
» ACF33
02P07,/CF31
» /CUF32
v SCP33
03P07,/TF31
v ACR32
» SCP33
04P07,/CTF31
v JCT32
. /CI33
65P07,/CFa1
» JUCR32
v SCF33

coder,

Yelocity control unit
o 1302 —feny 13t axis
il 1ot CNY " Ind axis
Il 1222 i 3rd axis
I 1300 Ofcyt 4thaxis
1 Liib ifcn: Sthaxis
Ik J32h (fcNT 6thaxis
o Jade i cna Tthaxis
Iy j 2;° dcN1_ Sthaxis
ik p 30: ST 9th axis
il Ollent  10th axis
il 1i1d Offcwr_ 11thaxis
i 1324 eyt 12th axis
i J30e Dfcyni 13th axis
I dile Ofcnr  14th axis
il Lin dfcnt  15th axis
DC servo motor
10 }23 jﬁi: Tst axis
o J1sdiens 2ndaxls
ik dahslnsh 4th axis
HIH “h/“sb 5th axis
'm] JTb I G7h 6ih axis
‘][} 180/1835c 7th axis
i i8e/l06e Bthaxis
Ht J o T8 9thaxis
i j:’;:ﬁ - 10th axis
]E PV TTY 11th axis
" 12th axis
0-- Joe/lb5e 13th axis
- — 14th axis
0 d1e/d0Te 15th axis
S1to Industosyn
a - LY
[ Tiita It axis Tioas
Il iz 21id axis o
I Tiion 3rd axis oza
I e 4th axis j“’;:
I Tiien 5th axis o
1 Tos 6th axis Jlorl’
1 T 7th axis J 1082
it L Bthaxis  |—Lio0e
it Jilze Othaxis  |—2 20"
- 11104 T0th axis J105d
9 Ji1id T1th axis J106d
Ih . 12th axis 1107d
[} J1ll1l0e 13th axis J105e
[ Jlile 14th axis {108¢
I Jlize 15th axis J1o7e
Industosyn preamplifier
fl jmoa {ll 1st axis J105a
161la 5 J106a
D J102a [I[ 2nd axis J107a
[ - i 3rd axis A
0 1100b a $th axis J1050
fl J101b il 5th axis J106b
D J102b [I[ Gthax_is J10TDL
il d100c I 7th axis | Jiose
il ilgéc {Ifi 8th axis 1106¢
il Ty M 9thaxis  p—2t07c
i TTora Q] i0thaxis |~ 11%%0 4
10  1ithaxis 1064
0 J1024d i 12th axis | J1o7d
1] 1100¢ ni3thaxs 108
i fiole gl L4thaxis 9108
il —— 0 Asthaxs |2t~
- 528 ~
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a resolver and an
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4) 12/120 series total connecting diagram

(Additional detector connection)

121120

12/120 series basic control unit or
additional control unit

04P09.-CF61
»  SCF62
v /CFB3
02P09,/CR61t
» SCF62
v SCPE3
Q3P0S/CF61
- JCF62
#  SCFE3
04P00,CF61
» JCP62
»  /CH63
05P09,/CF6 i
v SCF62
»  JCP63

12/120

12/120 series basic control unit or
additional control unit

B1PGYCF71
v SCT72
»  SCFT3
02P0Y CHTIL
» ACP72
«  SCPT3
03P09CFTL
2 SCF72
“  CFT3
04P09,CF71
. SCFT2
- SCFT3
05P09CRTIL
» AFTZ
# QP73

12/120

12/120 series basic control unit or additional control unit

01P0OT7/CF71
v JOUFT2
» JCFi3
02POTCFT1
v JCFT2
“ L CY73
03P07CF71
» /P72
+ SCF73
D4PD7/CF71
» JCFT2
v SCPT3
05P07,/CP71
»  SCP72
v SONT3

01PO7,CH31
/CF32

#» JCF33
02ZP07/CI'31
» o er32

¢ JCR33
03P07/CF31
/CFs2

» JCE33
C4P0TACR31
v URBE
» /CF23
05P07,/CF31
v SUTB2
ACT33

- 529 -

Separate type pulse coder,
linear scale, magnescale
i J12%a Tst axis
il dlola 2nd axis |
I} 11524 3rd axis
J150L ;
i} 4th axis
i J151h Sth axis
1l J1525 6thaxis
[l J158¢ Tth axis
L Tisle I 8th axis
il 15ec 9t axis
i) 11504 10t axis
i 11514 L1ti axis
1l 11524 12th axis
il dsue 0 13thaxis
il d15te N 14thaxis
i 1152¢ QI 15th axis
For pulse input type
Separate type resolver
i j ii:: 1t axis
I FETTH 2nd axis
il 3rd axis
Ik j ;::: 4th axis
5
i e
i I185¢ Tthaxis
10 4860 8th axis
1} diste Gth axis
it J185¢ 10th axis
I L1664 11th axis
1n 11574 12th axis
i — 13th axis
10 j;f:: 14th axis
o h axis
K For resolver 13th ax
Inductosyn
1K Tt 1st axis J1051
1H; Jiiid 214 axis J 1061
il JLize 3rd axds JL0TH
i} — 4th axis J105
1t s Sthaxis  |—iote.
it Iiizg 6th axis J107g
il J::?:‘ Tth axis 1108h
il d i Bth axis J106h
it 1112 9th axis 1107h
10 L1102 10thaxis  |—2108i |
[ 111 lithaxis  |—LL06L
ilh e 12th axis 11073
i — 13th axis 1105i
i IL {4th axis J106]
1 J112) 15th axis J107j
Inductosyn preamplifier
0 iig?: l 1st axis jigz:
0 {lf] 2nd axis
i Szl 0" 3rd axis J107
ili 1180y 11 4th axis 105
i 1101 {ii 5th axis J108g
0 j igslg {ll] Gih axis L J107e
- ' 1 Tth axis J108)
i Ji0lh P Sth axic J106h
i J102h 0] Sthaxis J107h
10} 1190} {Ii 10th axis | |—-LLi281
10K; Li0Li I} {1th axis |—lio6i .
il 1102 0 12th axis J1ot;
i 4 ODJ_ 0l 13th axis ﬁ“—
- L I 14thaxis |- 2108 4
N 110z I 15th axis J107]
For inductosyn

APPENDIX 1
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APPENDIX 1

5) 12/120 series servo system connecting diagram
(When DC motor is used.)

12/120 357 o1 J65~67
01~05P06,/CF51~53 [I[] ﬂ
elocity control \
J3p~3z _lunit J40~42
01~05P06,/Cv1~3 Il cN1 T1o———
DC motor with a pulse
C2 1 coder or resolver and
- Emergency stop tachogenerator

100 VAC

o2

AC power

Pulse coder or resolver is used as a position detector.

Optical scale
12/120 ‘ magnescale
01~05P 06, CF51~53 [](} -—ﬂ
Velocity conlrol
J30~32 unit JA0~42

01~05P06,/CV1I~3 [Jl— T19 \

DC motor with

a tachogencrator

Emergency stop

100 VAC

o2

AC power

Optical scale or magnescale 1s used as a position detector,

12/120 |
01~05P07,/CF31~33 ][}:I_l@:lﬁ?_ﬂd Industasyt. ‘%&myn e
01~05P07,/CE71~73 [P0 ~112 T Inductosyn slider
01~05P06,/CF51~53 [If 165~67 l'l

Ve}ocity contro} —]
01~05P06,/CVi~a 22032 gl i pq bA0~42 \\
CNz 11 2 ehoganerator
-] Lmergency stop

100 VAC

oo~

AC power

Inductosyn is used as a position detector.
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APPENDIX 1

6) 12/120 series servo system connection diagram
(When AC motor is used.)}

124120 S , l\lf:ilfcity control .
15~1 J20~,
01~05P06,CF51~53 [[———1{ CN6 CN5£?::::::F::41
10~1 J25~27
01~05P06,CV1~3 m—¥L9——3—ﬂ[CN1 T1
cNz Tl \\
=(>
AC motor with
E]nc.rgcncy stop a plllSB coder

100 VAC

Q former

Pulse coder is used as a positlon detector.

Optical scale
Magnescale

Velocity control

12/120 Vel

01~05P06,/CF5L~53 ]
01~05P06,/CVi~3 [p—d20~82 4

J20~J22

J25~27

\

1
AC motor with
Emergency stop & pulse coder

Q. 9— 100 VAC

trans- AC power
0 former

Optical scale or magnescale 1s used as a position detector.

12/120
100~102 J105~107
01~05P07/CF31~33 ]DJ—‘_—U[ };}Sﬁfﬁ?ﬁﬁl —r:___lﬂu‘ctosyn scale

01~05PO7/CF71~73 [} J110~112 T Inductosyn slider

Velocity control
anit

01~05P06,CF51~53 [l fcne - ons fpd29d22

~3 N
01~05P06,/0V1i~3 [I—2"2 il eng Tlf 125 27i |L
ez 1

T
AC motor with

1
Emezgency stop a pulse coder
100 VAC

AC power

Inductosyn is used as a positicn detector.
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APPENDIX 1

1.4 100 Series

Connection Connecticn
unit 1 unit 2
J50 ) 754
CoLf] ﬂ—JS—I—J €os|) [l“;‘;’ A
‘ coz][}~———J52 Lw][]—_a‘mli -
f|ropa cos() cui] —— | Power
' . J53 Ja7 & magneiic
bezay [CPSi LOd]ﬂ'JT C'Z]ﬂ——— qircuil
5 — i
oS- i3 :mg__;”g L} (Mashine
CP52 CCH (CD2CP5
=S Tlat = = —
T‘ TI60 ovle T 'T -
J70
copr2 1
\
COP1 } Opilical cable r en l; Itat cable | Connection
- L 1 unii for
B CAT chie operator’s
pan¢l
CRT/MDI  ¢pi13nB ]n u[pD 14 emphpd 7! oM CM1
h I} 2 b S B O
][ interface PCB AC power CRT/MD1 ] H [ ] []-—""‘
5 J72 N Oz }_ Machine
CPhaa ] l] [] [ CDP ] operator's
CDI5 CD12 CA3 CM3 ][}— panel
N s gy s
ON/OFF signal 9 A4 ] ﬂ
T: d
with sorial Meal Mpa] [Mpg) MPS
175 interface i Manua: pulse
D8 penerator
Cbi J[} ﬂ[. (with reels) J63 j T j
CNT4
f—[][ {without scels)
| CP41
| with reals)
PMC (without reels)
casseite g
& 425 0
3210 = Digital o— 1 ggts;‘"“
( yeval [J— 4{][‘(4{\“50:\*?"‘ 11 lo—ry I
1220 (ot axis) (gl
(Feedback) o1 [— I N2l F——
J2Z11
(Commend) cv22]{) 126
]u J221 Digital o . [H: AC servo
{Feadback) o 2[] [— (ON oo T { o | ] morer
N amplifier [ oy mN
(Spindte J65 2
conmand) CA1 ][} (2nd axis) CN F
(Position coder) 166
cazfll L o] ome Joao AC

" Spindle speed former input
] [ ROM/RAM board. ][] conteol _
— (oo
" 427
212
CV“B][} : D[ AC servo
][ L[I[ o moter

PCE for CF91D| ] [} [

CN1 lDigilal
additional o :?Ii:l).iﬂer T1 HM
axis cvezp ] u (Grdaxis) CNZ ]Ol}i

Cro2B|| 4222

Digital
f213 i igita T{

I[] AC servo
CN1 servo
amplifier

428 [
1 ﬂ[ motor
J223 q

(Ath axis) (N2
] Cbh2 j Servo AC
Optien card 1 trans- | O—— Qe

Master PCB ]

TIT

68 High-speed skip signa) or input
CA8 {} J {Hlyx-spced measuring formes
position reach signal AC
r— \ 100V

ONfOFF signal

crufi- 978
Power unit
cp1s}

Mmoo

CP3 CP4 CP5 CP6

CP1t
. = AC
o— .
u] ]lil::illtcry ? [][ Cp2 Input unit nput

Fig. 1.4 (a) 100T/100M total connection diagram
{Digital servo and connection unit are employed)
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APPENDIX 1

[lcor4 Power
AC power . /O unit citeuit
f——'"""[”: CP31 {Machine
.side)
Lagl
Alarm signal
5 £ o|T1
cove ||
Optical cabte =
] - = fwn Fl bl Connection,
- Ca? CDi6 ateable fynit for
CRT/MD1 l gg-ﬂc:’?wr )
. CRT/MDI y
on ][ intertace co13f] | (ffcwss emp[IIHA)EOM canI—
AC power . J72 CMZ]D'_‘— Machine
(] 9 Cp24 ]l] l][ be operator’s
CDI5 CD12 CA3 - w3l [ panut
| g e e
ON/OFF signal ? eMa][}—
Tape reader MPG
with serial m M M Manual pulse
75 interface enerat
cur (10 ! [f} coe . D
(with reets) PAE
r_ﬂ[* CNT4
{without reels)
-0 CP41
{with reels)
PMC 5 | {withowt reels)
cassette z
1=
9]
< . J25 [H:
J210 DBigital AC sevo
(Command) CY¥z1 ][} ‘{][CNI serv(l).f T3 { o— [ motor
amplifier
. O—
J220 (Lst axis) Y
{Feedback) CH'91 ]U 1 CN2 fl‘—ﬁ‘
o JD J211% .
(Command) CV22 426 [
J221 Digital ‘1o Y n ACtscrvo
(Feedback) CF92 ][,I [Clecrvo 11 { O [ fmotor
J6s amplifier _—
(Spindle - (2nd axis) (ﬁ:
command) Cat ]['l Tz F—
{Position coder} ][‘1 J66 tSr:rvo AC
. sy OnO—
Caz - I'crmer input
Spindle speed
][ ROM/RAM board ] [H— control
S Jz7
Y213 ]E J21e [ AC serve
][ PCB § ]D o1 Digital o notor
or (191 N1 .
additional B [ ! Servo T1 { O—
axis cvaze ][} amplifier O-
(3rd axis) N -
crozs [JHHH- s cnzli]
. O_Wﬂ AC serve
. Digital motor
(NTgervo 1l { Oy '
Master PCB amplifier fe!
(4th axis) o ” q
4223
Servo
epz ] AC
. [l !
] Option card 1 168 High-speed skip signal o f::rﬁar [O—0O~0— ipput
Cag ][} {High-speed measuring
position reach signal Y AC
= L 100v
\
ceraflll  luve ONJOFF signal
Pawer unit - ]
CP13 ][' P S e W s WO e
CP11 CP3 CP4 CP3 CPb
. AC
Battery L[’ U[ P2 Input unit O input
unit

Artisan Technology Group - Quality Instrumentation ...

Fig. 1.4 {(b) 100T/100M total connecting diagram
(Digital servo and 1/0 unit are employed)
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1.6 110 series

Jg3

Manual pulse
Eeneralor

Machine side
magnetic
cabinet

J79

Opiical cabl

I3

—IfeAs

JT7

J 76

Maching side
magnetic I'e 1/ unit ep3l J73 |
cabinet 3 E J7l

Alg

fid copz
CV21R
CFg1B
Note 1)
CAT
qCDS .
Axis

THISCDIGL0T,
ooz CMDR
CRT/MDI

P24 1
D13

ONAOFPCP21

—0

CRT/AMDI interface
B

PC.
| i
—

Axis
cantral
CAH? ]n ven

Ccv22B

cvziB n— 1

Cro1B DIh

Battery
anit

panel

o=
on uni

[Connectj,

Crozn %

CAH 2 d control
PCB

PMC
cassetie

J 80|
Tape reader
Jé1
i ol
External [}Jﬂz
position
display 183

| CAlLL

JOGA
Positien coder for 13t axis It
S-anaiag output for JB5A n
15 axis 660 L
Positicn cader for 2nd axis H
For 2nd spirdle ostie ' Du ml
of 110TT S-analog output for 7658
Ind axis J84
itigh-speed skip/High speed - -1
Magnetic switch method J84
zero point signal i
0
..
Note 1) CAT: Tepe reader without reel CPi2
CDS: Tape teader with reel fI0 CP1 4 Stabitizing citcuit
Ccri1y _Cri

—
——

P13
J90I J!HI

INCOFE CP2 CP1
R/TOF

Cr3
CPs
CP4 Input unit

€re EXR

Jz2gz

J213

CY22B G
CFozB[]

—H|CN1 pigitat

Machine operator’s

Emergency stop

APPENDIX 1

ACLO0YV

J28

sETVO

——{J| N2 amplifier

Regenerative discharge unit

1
Pigitat
servo
-'sznpliﬂer

J2z4

o Servo
trans-
g formp:z

Servo
trans-
3 former

AC input

S EXS I

Fig. 1.5 110 series total connecting diagram
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(Digital servo without separated pulse coder)

AC servo
motor

Magnetic
Fuse conlaclor

[ S

Nate 2) The 3th axis can not

used in the system
(L10TT) that is
provided 2nd spindle.
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1.6 Connecting of Input Power Supply

1) In case of free—-standing type

200/220VAC 3% 60 Hz
or 200VAC 3¢ 50 Hz

200~350VAC 3¢, 50/60 Hz
when multitap transformer is used)

o = |- |-

00|00

APPENDIX 1

U

TP1 of input wnit
(M35 screw terminal)

W

@D M5 screw terminal

2) T series/M series built-in type 1, M seriles built-in type 2-2, built-in type

- 3, and unbundled type

200/220VAC 19 60 Nz

or 200VAC 1¢ 50 Hz

Wy

R
O | »
TP1 of input unit
S (M4 screw texminal)
O |8
—t —0
M4 serew terminal

3) In case of M series built-in type 2

200/220VAC 19 60 Hz

or 200VAC 19 S0z
200~550VAC, 19 50/60 Hz
when multitap transformer is used)

R
—O |=
5 ’(I‘P% of input unit
M35 screw terminal)
-0
40O '
@ M5 screw terminal
- 535 -
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APPENDIX 1

4) In case of T series built-in type 2 (for domestic use)

U U
U
v [T~

\

SISO ]Y

W TC5 of terminal unit 1
(M5 screw texminal)

R

220/200VALC 3% 60 Hz
ot 200VAC 3% 50 [z

Attached cable

5) In case of T series built-in type 2 (for countries other than Japan)

=
ololo|o
-

W
W TC5 of terminal unit 1
{M35 screw terminal)
a
4 G
— 200A R
S 2008 O |s

Control unif export transforter for overseas use
(A80L-0001-0176)

—_—
200~550VAC 3% 50/60 Hz

{Note) Conneect the control unit transformer as shown in this figure, if the
export transformer does not satisfy the power supply condition shown in
(4). Then remove the attached cable.
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AFPPENDIX 1

6) In case of 10/100 series panel-mount Type

Power supply unit 6-pins connector, black (made by Nihon Burndy)
1 2 3
R | 8 G ] Cpil Input unit or power ON/OFF circuit
4 5 6
PA PB

Connection diagram with input unit used

10/100 control unit Connector Input unit

ern 0 cr2

i 2 3
1 2 3 R 3
R S G
T 5 5 4 5 6
PA | PB
PA PB

TP1 M4 screw terminal

T O

R| S a

200VAC, 14, 50 Hz
or 200/220VAC, 1%, 60 Hz

TP2 M4 screw terminal
EON | BOF| COM
EON | EOF| COM

[

L L ON/OFT button

For details of input unit, see 8).
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7} In case of 11/110 series panel-mount type
Unlike 10/100 series, our input unit should be used,

11/110
CP11

cP
11

Connector
SMS83PK-5

(- 790

Connector
SMS6PW—35

[:cpz

—/

Input unit

CP2
1 2 3
R S G
CP1

KRN
Crt {a]2]3f4[5] 6]

pp1 M4 screw terminal

3 S

T 1

©

i

TP2 M4 screw terminal

BONE BOXF

CoM

EON| EOI*

COM

i

{

APPENDIX 1

200VAC, 19, 50 Hz or
200/220VAC, 14,50 Hz

ON/OFT button
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APPENDIX 1

8) Input unit
The input unit receives AC input power signal and ON/OFF button signal. It
feeds the ON-OFF controlled AC power to the contrel unit and peripheral

units.

i) Connection block diagram

Fuse
u,v,w o gWe!
3 input { O~G
for servo oo Magnetic contactor
ON/OFT-controlled
200/220VAC, 16 200/220VAC, 1¢ lo Io |o
input ]. [ 0.3 4 e To servo
e [y ¢ S5 ¢ S — tranisformer
NN ! —
ON/OFF button is! oo | }
mouxln;ed on MPI : U B cpo : S 3' | E
panel in case o ) [
standard type or || g g Gn b%%kl) ]|D —01 crn Master PCB o
i4” color CRT/ | < B i ]IU arl criz : I
MDI unit. ] 2 (6P, white) : Power
oN | cP2 ! SRpYy
i I N
o_].')wo: O | EON (6P, black) ];D _[I POWEII Master PCB - 10/100
ROT < su
| pjror cpapy un}i)F d
Q| COM (BP, black)
OFF | ;
butten | P FA = l - blCPk‘l)
1Pl Fe (OF, blae cra Standard type or
|l TP2 CP5 14” color CRT/
| (3P, black) MDI unit
: CP6
| - {3P, white)
1
I CP#l  Separate tape
| reader
! b
_____________ ;]
Input unit is
bounded by ON/OFF controlled
a dotted line 200/220VAC
_—-—[I[ epal 1O unit
. [0 uni
TP1, TP2 ..... M4 screw terminal Alarin signal l:l _'i

T™1
M3 screw terminal
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i1i) Power system connector terminal layout

114)

a) CP2 (10/100 series),
CP1l (11/110 series), CP31 ........ 6-pin connector, black
{(made by Nihon Burndy)

2
R S
PA, PB power ready signals
4 5
PA PB

b) CP2 (10/100 series) CP3, CP4, CP5,
€P11 (11/110 series), CP21, CP4l .. 3-pin connector, black
(made by Nihon Burndy)

R 5 G

€) CPB vovereirannennssarsssnscnssesss 3-pin comnector, white
(Nihon Burndy)

ALA | ALB
supply.

d) CPl tiivivvnvenssnenssssasnsessssss b-pin connector, white
(made by Nihon Burndy)

APPENDIX 1

1 2 3 {ALA/ALB receive an alarm signal from
I/0 unit and turn off the system power

1 213415 6 CPl control signal connector is used
1] 21314 5] 6 for turning the 11/110 series

stabilizing power unit on and off.
Connect i1t with power supply unit

as a pair.

How to control serve transformer input power supply ON/OFF

The ON/OFF-controlled 200/220 VAC, l¢ power supply can be obtained from
FXR/EXS terminals of terminal board TPl of the input unit as shown in the

block diagram.

By connecting an electromagnetic contactor (to be prepared by machine
tools bullder) to these terminals, the servo power supply can be turned on

and off in synchronization with the NC power supply.
Suppress the current to be lower than 0.3A.
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APPENDIX 1

1.7 Connection Diagram for Each Unit

1) Connection to small CRT/MDI unit (10 series only)

NC CRT/MDI unit
CA4 (MR—20RMD) ) CA9 (MR—20RFD)
11*kKCM11 14« KCMO04 1 14|« KCM 04
8 [*kKCMO2 8 I kKCMO02
2 |HKCMO00 15[ KCMOS 2 |*kKCMO00 151« KCMOb
9 |+KCM03 9 |KKCMO03
3 [*KCMO1 16 KCMO06 3 |*kKCMO1 16
10k SWQ7 J61 101 SWO7
4 3k SWO06 17| *KCMO07 :”] [ 4 |*SWO06 17
11} SW05 11 [k SWO05E
5 [4SWO04 18 KCMO8 5 ik SW04 18
- 12| 8W03 12 SW03
6 [kSWO2 19BKCMO09 6 [k SW02 19
13| SW(1 131k SWOol
7 1k SWO00 20k KCM10 7 i 8WO00 20
CAS5 (MR—20RMD) CN1 (MR—20RMD)
15vDO3 14 1 (VD03 14
810V 8|10V
2 |[HSYN 15 2 |HENC 15
9| 0v 910V
3(VSYN 16 3 {VENC 16
10 0V J62 100V
4 [VDO2 17 ]}———i L 4 |VDO2 17
1110V 110V
5 |VDO1 18 5|VDO1 18
12| 0V 12|10V
6 19 6 19
13 13
7 20 7 20
M4 Screw terminal
CP15 (SMS 6RN—4) CN2 (SMS 6RN—4)
1 2 3 4 5 6 (f J78 4[“:1 1 2 3 4 5 6
0 0 [+24 |+24 O 0 |+24 |+24
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APPENDIX 1

2} Connection to standard CRT/MDI unit (10/11/12 series)

NC

(

COP1

CP3

M4 screw texminal
EON EOF | COM
ON ory

11243 CP3
R

10

Optical cable

Standard CRT/MDI

Q[ coes

(made by Nihon Burndy)

SMS3PK-5

]D// 176

][] cpet 1/12;3
RS]| G
ON
90 O
COM OFF
®QLO
M4 screw
terminal

1

Remove connecting fitting
between EOF and COM when
connecting these cables.

)

Max 200 m
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APPENDIX 1

3) Connection to 14" color CRT/MDI unit
a) 10/11/12 series

NC External CRT/MDI unit

COPi :I D Optical fiber cable [I [ COP3

Input unit
P2
M4 screw terminal M4 screw terminal
EON | EOI" | COM J77 ON1 | ON2 | OFF1{ OFF2
ON OFI | COM ON '\J] |'\-'_ OFF
| —]
Remove the connecting fitting CoM
(between EOF and COM when )
connecting these cables.
CP3 M4 screw terminal

SMS3PK-5 connector

1 2 3 /
:| D J76 2004 | 200B a
R

S G 2004 | 200B G

max 200 m
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APPENDIX 1

b)Y 100¢/110/120 series

CNC CRT/MDI
CDi3 Signal CD13
MRE20RMA | |} ([ ¥rez0-rMa
Input unit .
TP2: M4 screw terminal M4 screw terminal
EON | EOF | COM ON1 ON2 | OFF1 | OFF2
o Power ON/OFF o
ON OFF | COM ON COM | COM | OFF

Short using a short bar.
Remove the connection
attachment between EOF
and COM when connecting
a cable,

SMS3PK-5
Input unit
CP3 M4 screw terminal
1 2 3 200A | 2008 G
:l Power supply &
200A | 2008 G 200A | 2008 G

(Note 1) A power cable 30/0.18 (0.75 mmz) and over in gauge should be used,
(Note 2) PFor the signal cable, see the next page.
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4} Connection to connection unit

NC

120) 3

CP14

CP14
1 2 3
248 | OV

Optical cable

APPENDIX 1

—{][] cors

10

J79

s

SMS3PN-5
connector

[[} ces

Connection unit 1

CP51

1: 213
24B| 0V

CP52

JA1f2[3TA]5]6

5V 5V 0V| 0V]24V124V

CDD1 CP52

Connector
FAS-50-17
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ey

Connector

SMS6PN-5

CDD2 CP55

Connection
unit 2

CP55

5V |5V] 0V| 0V|244{24V]
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5) Connection to I/0 unit

NC
CP5
1123
R|S[G
cpré
112([3
ALAJALB

corz

CP5

CcPs

APPENDIX 1

iy

Optical cable D [
Connector Connector
SMS3IFK-5 SMS6P-1

e

Connector
SMS3PWS-5

04
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.

{/O unit
CP31
112]3
R|{S|G
CP31 4 15|86
PA | PR
T1 M3 screw terminal
ALAI ALB
ALA| ALB

? 3
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6) Connection to position coder

APPENDIX 1

CAZ MREZ(Q-RMD
Note) (CAZA, CA2B)
toY 14 s¢ Name of Contents
8 signal
%
all 9 P ¢ SC, *SC | Position coder C-phase signal
0
2o 10 16| PA PA, *PA | Position coder A=-phase signal
411V 11 17] *PA PB, *PB | Position coder B-phase signal
5| +5V 18| PB
12
6 | +5V 19| #PB
13
7 20
* NC

Position coder

input

CAZ (DB J) ov :“i z’ \1
{
| [
CA 2 (1)(5)(6) ! I
4]>+5v - |-l 1
1} [
' Lo b H K
CAZ (16) PAL —1—0 A (PA) Position coder
; [ Lo
caz M *PA{_% ! N GRPAY
pB-—! —L C (PB)
Caz (18 : { ] :
caz (19) KPB-- : i i R CkPB)
cAz (10 SC1—+ P B8O
CAz 5 S Ctr L1 S P ekso)

Earth plate
{Cable clamp)

(Note) In case of digital servo
The position coder of 11/110 series and lITT lst spindle is connected to
CA2A, that of LITT 2nd spindle is connected to CAZB.

oG j Twisted paired unified shield cable

characteristic impedance 1005
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7) Connection to manual pulse generator

CA3  MRE20-~RMD

1]o0v 14 Name of Contents
8| HAL signal
2|0V 15
ol HB1 HAl~n3 | Manual pulse generator A~phase
signal
3oV 16 &
10| HAZ2
HB1n3 [ Manual pulse generator B-phase
4 | +5V 17 sienal
11| HB2 g
5| +5V 18
12| HA3
61 45V 19
13] HB3
7 20
NC
Manual puise Ca3 (&) HA
generator |
Cad (9 1st manual
HBY === pulse generator
| cad (1) OV =k —ntrd
Power supply CA3 () :
output for FEY == 8
M.P.G
. CA3 (10}
Manual pulse PBAZ ———05
generator
CA3 (1D 2nd manual
HB2 —m===0 G50 generator
CA3 () |
' (037 ——=9 4
Power supply A3 (5) 5Y —I ety 3
output for T
M.P.G
CA3 (123 b3 b
Manual pulse T
generator caza® |, ¢ 3rd manual
U771 pulse generator
! CAZ (D) |
oY medee
Power supply CA3 (6
oufput for AL FV
M.P.G
/
NC earth plate

{Cable clamp motal)
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8) Connection to spindle amplifier

APPENDIX 1

CAl MRE20-RFD
Note 1) (CALA, CALB)
1 14 Name of Contents
8 | #ATMS1 signal
2 | ENBLS1 15 | ENBLS2 ENBLSI, Spindle enable
9 | *ALMS2 ENBLS2
3 16
10 | *ALMS4
* i 1
4 | *SPAL1 17 | #spaLa | | yorAL)s | Spindle alamm
11 | #ALMS8
5 18
VCMDS, Spindle command voltage
ES d
6 12 19 | ms and common
1 *COMS
7 | vemos 3 20 *ALMSin | Alarm code signal and common
58 *COMS
Note 2 ;
FANUC dl
CAL (2) ENBES1 . servo unistpm ¢
: CALU® & pnprLgs
cal {0 ALM1 |
CALAD | oniis ALM2 | T
2
412V, 2mA CALD L wms DA2 D;
putput
tmpedancs caraw | oo B
CAL (8) XALMS 1 *¥AL1 I
CAL® |\ iviss *AL2 r ——;
CAL (D) | ey *ALA I -—)
| | T
€A1 QD § oy a1Ms8 *ALS8 i |
CA1 {13} *COMS COoM :
| | [
I ;
{(Note 1) 1In case of digital servo,
CAlA is used for 11/110 series and 1lITT lst spindle
CALBR is used for 1l1TT 2nd spindle
(Note 2) ENBLS] and ENBLS2 signals are turned on when the spindle command

voltage is effective.

when FANUC spindle servo unit is used.
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9) Connection to separate tape reader

APPENDIX 1

a) Connection between 10/100 series and tape reader without reels with
Reader/puncher interface
10/100 control unit Tape reader
DB—258-T Made by Japan
Aeronautical
Ch1 (MR—20RF Electronics Co,
iJz] a4l 556 ﬁﬁggﬂggm 1 PG i
ER 238D 5
8 9 (10 | 11 ] 12 18 3] RD 16
RD| 8D :] 4 17
14 1151 16 [ 17 [ 18] 19] 20 5 18
CD|SG|DR|CS| RS 6| DR 19
718G
20
or 8 21
9
20
CD2 (MR—50RF) 10 23
[Tsa]s5[se[av]ss]sn]a0]a1]az] 43 11froy =
1
\ RS|CS| DR cD SD|RD; 8G| ER| | Connector: DB-25P 1§ 25
Lock plate; Di10278
Made by Japan Aeronautical
Electronic Co.)
M3 screw
Cr4 ferminal
1 3 2004 | 200B | G
rlstiatll 2004 | 200B | G
(Nihon Burndy)
SMS3PK-5

(Note 1) Connector CDI
(Note 2) Connector CD2
{(Note 3) Connector CP4

is mounted on master PCB.

is mounted on option card 1.

is mounted on input unit,
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APPENDIX 1

b) Connectlon between 10/100 series and tape reader with reels

F10 control unit Tape reader
CD1 (MR—20RI) MR — 20 LMil CNT7 (MR— 20RM)
112 3[4 5617 or MR~ 50 LMH 1121 3141 6[6] 7
ER ER
81 91101111 12]13 81 610 J11]12]13
RD| 8D ] [ RD|SD A
14115116 |17 | 18| 19| 20 14 15[ 16117 18] 19] 20
CD|SG|DR| CS| RS SG|DR|CS| RS
or
CD2 (MR—50RI") MR—20LIFH
[[34135|36]| 37 383940 41] 42[43 |
RS |CS|DBR CcD SD|RD|SG ER)
CP4 CNT8
1 2 3 1 3
R| 8| a I A R G
(Nihon burndy)
SMS3PK-5

(Note 1) Connector CDl is mounted on master PCB.
(Note 2) Connector CD2 is mounted on option card 1.
(Note 3) Connector CP4 is mounted on input unit.
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APPENDIX 1

¢) Connection between 11/110 and tape reader without reels with parallel

interface
Connector Connector
11/110 control MRSOLI'H MR 50 LMH Soparate tape reader
unit without reels
CD5 780 OTX
MRSOM MR50 T
Connector
SMS 6 PN—5
.CP 14A I81a
Nihon burndy O -
{6-pin, brown) M4 screw termina
+24V v +5V
Connector
SMS 3PK-5 +24V av +5V
Ccr4
J 81
Nihon burndy O )
(3-pin, black) :l M3 screw terminal
200 A 200B
R 3

(Note 1) CPl4A is mounted on the master PCB below the stabilizing power
cireuit. Disconnect the stabilizing power circuit once and con-
nect CPL4A,

(Note 2) CP4 is mounted on the input unit.

(Note 3) Connection of J8la

CP1l4A Tape reader
1 +5V
2 +5V +5V +5V
3 ov ov | ov
4 ov +24V | +24V
5 H24V
6 | % %
(Note 4) Connection of J81 Tape reader
CP4
1 R R R
2 8 3 S
3 G
- 552 ~
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APPENDIX 1

d) Connection between 11/110 series and tape reader with reels
The separate tape reader with reels is counectable via I/0 interface.
It is alsc directly connectable to.the master PCB in 11/110 series,

11/110
CAT
CP4
1 2 3
R S G

I

Connector
FAS—50—17

J80

Conmnector
SMS3PK—5

180: 50 core flat cable

- 553 -

i

Separate tape reader
without reels
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APPENDIX 1

10) Comnection to external position display (11/110 series)
The external position display i1s provided for 2 axes, 3 axes, 4 axes, and 5
axes. The connection of signal cable more or less differs among 2/3 axes, 4
axes and 5 axes types, as shown below.

5 axes

MR20LTH
2~ 4 axes
MS3 106B—18—18

NC MR— 20LFI1 Position display
! I8 INPOUT g);terna.l n;s)et
2 require
oun[] [ uln
Signal cable + D—-—l
10
& L
EXR O\ = By s 8———0
BXS J83 /O S = |-
| Sk e
i Power cable R |
(Input unit) | \ (e300, \
s [ \
l Max . 50m M3
I
! |
CAll MR20RM
1| o0v 14 | oV Name of Contents
8| oV signal onten
RS1 1
d 10| DD2 ° DWT Data strobe
RS
: - 11| DD4 Y RS 1R85 Reset input
5| RS3 18
12| DD8
6| R84 19| R85
13| DWT
710V 20
- 554 -
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APPENDIX 1

e Interface on position display side

2/3-axis position display 4-axis position display
INPUT INPUT
A B C D A B C D
DD! DD2 DD4 nna ) DD1 DD2 DD4& DD8
E F G H E ¥ G H
DWT RSX RSY RSZ DWT RSX RSY RSZ
i J T J
ov ov oV PSB
Connector: CANNON MS3102A-18-1P

¢ S5-axlis position display

MR20RM

1|0V 14 | OV
8| OV

2 |0V 15
9| DD1

3 | RS1 16
10] DD2

4 | RS2 17
11| DD4

5| RS3 18
12 | DD8

6 | RS54 19 | RS5
13 | DWT

7|0V 20

e Position display external reset input

2/3~axis position display 4~axls position display S5-axis position display
+ _
X + X X +
reser | v|* v|* el
_ RESET - -
z| z| ¥ rESET |z | F
+
M3 screw terminal . + A
M3 screw terminal B +

M3 screw terminal
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11}

Connection of high-speed skip signal and
arrival signal

In case of 11/110 series

APPENDIX 1

high-speed measuring position

Contents

High-speed skip signal

High measuring position
arrival signal

Contents

High~speed skip signal
{HSKP1n3) or high-speed
measuring position arrival
signal (HAE1n3)

High-speed signal (HSKP4)

CA8 MR20RM
1| HSKP1 14| HSKP3 Name of
8| HSKP2 signal
2| OV 15| oV
9l ov HSKPIn4
3 | HSKP4 16 | HAE2
10| HAE1 HABING
4| OV 17| OV
11| ov
5 | HAE3 18
12
6| OV 19
13
7 20
In case of 10/100 series
CA8 MRIE20-RMD
1| HS01 14| HS03 Name of
831 HS02 signal
2| OV 15| oV
5] ov HS0103
3 | HS04 16
10
4| Qv 17
11
5 18 HS04
12
6 19t OV
13
7 20| oV

¥S10 ¥FEI11
Caslll CAS

HSKEP 1

signal input ov
CABIY CABIL

CABIZY CABI2 ov

CABB CABWB -
! High-speed

CAB{ CAB

HSKP3 “\Hm_i]
CAB09 CABOS ov
CABI3 CABIY HSKP 4
CAB( CaBl ov
CABI CABLK HAE:
High-speed CABE CaABl ov
measuring X "
position CABE Ca® HAk2
arrival signal CAB) CABG 1
input ov
CABH CABE HAES
CABIY CABIB ’
AL ov
-~ 556 -
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APPENDIX 1

12) Comnection of magnetic switch system reference point signal (11 series)
CAlZ MR20RM

Lo 14 Name of Contents
8| ZD4 signal
2|0V 15 .
9| zps ZD1nZD5 Magnetic swi?ch system
3| ov 16 reference point signal
10| ZD1
4 17
11| Zn2
5 18
12| zD3
6 19
13
7 20

i ) |
NC :

CA1200 | ZD1 1st-axis reference

paoint signal
CA12(1 S
bl o

zDz2 2nd-axis reference
point signal

CA120%

ZD3 3rd-axis reference
point signal

CA12(8)

]

4th-axis reference
point signal

| CA12(9)

zZD5 Sth-axis reference
point signal

oV
CA12(2
) ov e Logic 1 means reference point.
CAL2(3) ov ———1 Loegicl: Open or higher than 3.1V

Logic 2: Lower than 2V

13) 20mA current loop

CD7 (when punch panel is used)

1 14
8
2 15
9
3 16
10
4 ov 17
TTY3 11
5 18
12
) 19
TTYZ 13
7 20
TTYL
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1.8 Connecting of 1/0 Unit

APPENDIX 1

1) T/0 unit signal connection diagram (In case of one group)

I/O bLase unit #3
(IF01B used)

1/Q base unit #2
(IFO1B used)

1/0 base unit #1t
(IFO1B used)

1/O base unit #0
(IFQ1A used)

10

1 0

1/0 module

1F0 1B

Power
module

CA15]]
CA16(]

10

1/0 module

T
IFQ1B

Power
dul

CA15[
CA16E

10

1 0

1/0 module

IFO1B

Power
tul

CA15[]

cal6]

10

1 0

}/O module

IF01A

Power
qul

ca15]

CA16(]

COoP4

Op

tical

fiber cable

3 COP2

NC

[ MR50F
@

[— mrsom
-

@D /O unit Group #0

J@

D,_~

Note:

Cable No. 1 must be 1.5 m
or shorter.

Run wiring separately from
the power supply and IfO
module input signals.

Fig. 1.8 (a} /O unit signal connection diagram (1)
(In case of one group)
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APPENDIX 1

2) I/0 unit signal conneetion diagram (In case of several groups)
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-0 "ON W IAYI0 ON }0YS ATEIIqIe PUE Jun sseq Jo odA) AuR U0 pojunow aq Ued 1] -ofdwexs ue se

{a) 871 61

(pasn s1 V1041
O JUT 388G Of]

(posn 81 g104D
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APPENDIX 1

3) I/0 units connecting signal cable

CAlS CA1lB
f L
iR g
s
Honda Tsushin, MR-50LMH Honda Tsushin, MR-50LFH
(50-pin, male) (50-pin, female)

Fig. 1.8 {c} Connactor for 1/0 units connecting signal cable (V02}

CAlS5 CAl6

~.]

Pin number Pin number

49 49
50 / 50

Fig. 1.8 (d) Signal cable connection diagram hetween main unit and /0 unit
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APPENDIX 1

4) T/0 unit power connection diagram (In the case of ome 1/0 base unit)

(11Un /1 aUO JO 3sED 31 u}) wesBelp UOH2AUL0D Jamod 1IN O/

{e) 8L "Biy

"R/ PUB C/[ X0T 2ITA
1987 10 (Wi ¢/°0) 81°0/0€ @sn

*{l 0 JPUTWMIII {NH I0F pPunoild
01 9aTM I9BIBT I0 _Wm GZ°T 9

[

*pasn 30U 21® T¢dD JO 4d PUR Vd

¢ 930N

17 230N
:f 230N

L

I

9dD

Sdo

82@Y -SMYUL SHNS

AONYOT
aiv {21V
£ 4 I
940

SALY MIESWS
AQNERT

§do

(run HN Uty
jun andul mmod

ZHILT -VHISIS
AON¥E0d
dd | ¥va
9 g ¥
) g k|
g Z I
1£dD
- @
S -SMJIESINS
7 1-d9SHS
i) % \
P |
@ — £
5 1£d4dD
€W @] /\ \\
(AM 5o S -MdESIS
SH o PTV
e | | | | Tt mIono oo
spazs-dumry | T smpow Q/1
Jnpow
Iamoed {VI041
i
an O/
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APPENDIX 1

5) 1/0 unit power connection diagram (In the case of several I/0 base units)
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6) Analog input module connection

APPENDIX 1

Voltage input

ADO4A (Analog input module)}

]
=

1

Channel #0
1MQ
! 1M
! I
! 2500
a4
VP2 ] 5 Channel #1
1MQ
iP2}| 6
—[:] s
2500

Current input

Channel #2

1

I
|
Note 1 ! O ¢
|
VPn and IPn must always ! " 2500
be connected short for I _[‘_(:"_3 12 !
current input. ¢
VP1 )\ 13 Channel #3
Notfe 1: Shielded twist pair cables B
(2 cores) are required 1MQ
as connecting cables. IP4 | 14
1MQ
COM4 115
250Q
PG4 |16 !
¥
PGI

l————-(

{Connect to ground plate
in power magnetic cabinet

Fig. 1.8 {g} Analog input module connection

Multi-
plexer

A/D
Converter

AMP
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7} Analog output module connection

Channel
#0

Channel
#1

Channel
#2

DAOZ2A DAO3A

D/Aa
converter

D/A
converter]

DfA

converter -

w

>
ia

Current
AMP

APPENDIX 1

Voltage output

Vg r__}
' ) 10k
J . T L____ OI ore

Load impedance
=10k

Current output

500 22
or less

FG

Load impedance
2500 0

Note 1) A 2-pair shielded cable must be used
as connection ¢able. The shield must

be connected to the ground at the

foad side.

2) Channel #2 cannot be used in DAOZA.,

Fig. 1.8 (h) Analog output module connection
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APPENDIX 1

a) Total comnecting block diagram (For DC servo motor)

8) Positioning module connection
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e

dos AousBowy
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suerl
oalag

Hun
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AJOO0A .
SaLIas N

IND

i

il

11

14D

TAD

(F231ms I T)

(39%Q Pesy 1030u D)

{1Tun JoRU0S AIDoeA )

ampour SUTUCHIsod
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APPENDIX 1

b) Total connection diagram
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APPENDIX 1

d) Total connection diagram (For AC servo motor)
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e) Machine tool connection (limit switch)

Deceleration signal input
for reference point return

+ direction overtravel
limit signal input

- direction overtravel
limit signal input

Positioning module

Receiver circuit
(insulated type}

T1(1>
RV :

T1(2) |
RV j

Ti(3) |
RV T

T1(4)
y COM

) ke OT ———FL__

P 0T ———-——J\—_—_‘

APPENDIX 1

Wire material: 0.1 mm? or thicker

> *DEC _‘L

0

I

O

Fig. 1.8 (m) Machine tool connection diagram
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APPENDIX 1

9) Pulse counter module connection
a) Total connection diagram

CA14 MR-20RMA
1 2 3 4 5 6 7 _
0V Note2 | Note2 | Note2 /MR 20LFH
OV | OV | (+8W)| (+5V)|(+5V)
8 9 10 11 12 13 i
Nf'ie % Nmfl—l Note L Note 1 J1 Bﬁt ::’tlve
I P -P | k-P generator
14 15 16 17 18 19 20
MKS [kMKS| PAS[*PAS| PBS [*PBS
/ Crimp-style terminal (M3)
T1: M3 screw terminals
1 2 3 4 5 6 7
CMPA|CMPB[CMPCiCOM2| ME | CSP |COM1 12 Machine
{magnetic
cabinet)

Note 1) Connect either +/-~ pulse (+P.*+P, +P.*P) or phase A/B pulse (PAS.*PAS,
PBS.*PBS) of the detection pulse generator to the pulse counter module.
The pulse which is not used must be connected as follows:

A, When +/~ pulse is not used B, When phase A/B pulse is not used.

Note 2) When using the +5V for the detection pulse generator, the capacity max-
imum is 350 mA. In case it exceeds 350 wmA, the power supply must be
prepared at the machine tool builder.

Fig. 1.8 {n) Pulse counter module total connecting diagram
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APPENDIX 1

b) Connection between the detection pulse generator and pulse counter module

{when phase A/B pulse is used)

Puse counter module (Note 1) Detection pulse generator
CA14(16))PA r'f\; A PA
Phase A pulse : I —
signal input CA14(17) pA 1 *PA
. L
L
1
CAM(:B){PPB JI_} A PB
Phase B pulse |l I
signal input CA14(19) YPB | I *P B¢
[
CAM(DL\pes 11 MKS ¢
Marker : I \
signal input
CATASL e || KMK S Line drive
P i SN75113
. : : equivaler
ine receiver CA14(4
SN75115 { )\f*'w 4+ A oV
1
CA14(1 TR
() ooV -l i ov
]
|
1
CAL) | 5y ! iLA +5Y
|
I
CA14(2) Sov :i oV
i
catze) . .o 11 +5V
I | \—_~
I
|
¢!
CA14(3) oV ': | oy

Ground

Note 1) Twisted pair unified shield wire
Recommended cable: A66L-0001-0041 9
Connect at least 6 lines thicker than 0.18 mm~ for the +5V, OV lines,
{The three terminals of +5V, 0V will have two each,)

Fig. 1.8 (o) Connection between the detection pulse generator and pulse counter module
(When phase A/B pulse is used}
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APPENDIX 1

c) Connection between detective pulse generator and pulse counter module

(for +/- pulse)

Pulse counter module

+ pulse
signal input

- pulse
signal input

Marker detection
signal input

Line receiver
SN75115

Detectine pulse gonerator

CAM(B):)_I_P :\I . b -
B /\
I
: CA 14(9) b ) . <W
=
CA 14(10) L p ! } A SN A
I \
|
CA 14(11} L -p ) : - P, %
L
|
|
 CAMUS L s { KMEK SO <N
1
CALOL+5V | | 4 TSV O
, .
oV g : ovVo
by
b
|
CA14(5)0+5V: : A +5V (&
|
cara@ oy I 0V
|
P
CAL4(8) 4 oy | L +5VO
Al L& I
CA14(3) oV I oV
_[ (Note 1)

Grounding

Note 1) Twisted pair unified shield wire

Recommended cable specification:
More than 6 pieces of wire should be connected to +5V and OV

{each 0.18 mm2

Fig. 1.8 (p) Connection between detective pulse generator and pulse counter moduie

or more).

(for +/-pulse)
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