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Yaskawa AC Servo Dr~ves with absolute encoder have been developed as basic mechatronlcs 
dr~ves for the most advanced FA and FMS, including robots and machine tools In add~tion, 
X series has been newly developed 

This manual covers AC servo drive 2 serles for speed (torque) control AC Servo 
Drives consist primar~ly of AC SERVOMOTORS and their controllers, SERVOPACKS 
The AC SERVOMOTOR features a high power ratmg for achieving qu~ck response Custom 
LSI and hybrid ICs built in SERVOPACK reduce the unit size and simpl~fy wirmg The 
additional feature of a h~ghly accurate pulse resolution offers non-stop pulse flow 

For your mechatronics systems, the flexible combmation of our AC SERVOMOTOR and 
SERVOPACK achieves stable control operation with h~gh accuracy, quick response control 
under any environmental condition, and easy maintenance by display/protechve functions 

FEATURES 

(1 ) Highest power ratlng and fastest response in the class 
(2) For SGM SERVOMOM 

113 the size and we~ght of conventional models 
For SGD SERVOPACKS 
1/4 the size of conventional models 

(3) Both incremental and absolute encoders available in a base-mounted SERVOPACK 
(4) Easily operated with an auto tunlng function 
(5) High performance with a speed control range of 1 5000 realized 
(6) Number of wires between the motor and the encoder is reduced from 15 to 9 (w~th 

mcremental encoder) 
(7) Can be Installed under any environmental condition due to varn~sh coating 
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1.1 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS 
(200 VAC) 

1 .I .I Ratings and Specifications 

Time Ratlng Continuous Amblent Humldlty 20 to 80% 
lnsulat~on Class B (non-condensing) 
Withstand Voltage 1500 VAC Vlbratlon 15 ,U m or below 
lnsulatlon Resistance . 500 VDC, 10 Ma Exc~tatlon Permanent magnet 

or more Mou ntr ng Flange-mounted 
Enclosure Totally-enclosed, self-cooled Drlve Method Duect dnve 
Amblent Temperature 0 to +40C 

Table 1 1 Rat lngs and Spec~flcatlons o f  SGM SE R V O M O T O R S  (200 V A C )  

Rated Output * W (H  P)  1 30 (0 04) 1 50 (0 07) 1 100 (0 13) 1200 (0  27) 1400 (0  53) 1750 ( 1  01) 

Rated ~ o r ~ u e *  
N m 

- (OZ ~ n )  
l nstantaneous Peak N m  
~ o r q u e *  (OZ in )  

1 I I I I I 

Rated Speed * r / m ~ n  I 3000 

Rated cu r ren t *  A ( r m s )  
lnstantaneous Max  A (rms) 
cu r ren t *  

Instantaneous M a x  speed* r l m ~ n  I 4500 

0 095 

(13 5) 
0 2 9  

(40 5) 
0 42 

0159 

(22 6) 
0 48 

(67 7) 

N m / A  ( r m s )  
Torque Constant* 

(OZ ln /A)  (rms) 

Moment of Inertla k g  m 2  X 

Notes 
1 Items marked with * and the torque-speed characteristic are  measured when the armature 

winding combined with the SGD SERVOPACK is 100°C Other figures are  measured when the 
temperature is  20°C All the figures are  typical values 

0318 ;y17 1;; I ;; (45 1) (90 1) (181) ( 338 ) 
0 96 
(135) (270) (542) (1010) 

0 6 

1 9  

JM (= GDZ ~ 1 4 )  (OZ ~n s2 X lo-') 
Power ~ a t l n g *  kW/s  
Rated Angular  
Acceleration * rad/s2 

Inert la T i m e  Constant m s  
lnductlve T ~ m e  Constant m s  

2 Rated torque is  the continuous allowable torque when the motor is  mounted to a heat sink of 
250 X 250 X 6 ( m m )  and the ambient temperature is  40°C 

0 255 

(36 2) 
0 021 

3 When shaft seal is  mounted on a motor, run the motor a t  the following derating factor because 
of increase of friction torque 

0 87 

2 8 

(0  288) 
4 36 

45200 

1 5  
1 5  

-- 

SGM- I A ~ A I A ~ A I  01A / 02A I O ~ A  I 08A 

0 286 

(40 5) 
0 026 

(0  368) (0 576) ( 1  74) (2 70) (9 52) 

61200 7 9500 35600 

0 9 
1 8  1 9  5 4 6 4 

Derat lng Rate (%) 1 70 1 80 1 90 1 90 1 95 1 95 

2 0 

6 0 

0 408 "" ""j 05" " (57 8) (50 2) (75 5) (83 5) 
0 040 

2 6 

8 0 

4 4 

13 9 
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1 .I .I Ratings and Specifications (Cont'd) 

[OPTION] 
When options are applied, inertla is increased as shown in the following table 
Charactenshcs may vary accordingly 

Wlth Hold~ng kg m 2  
Brake ( O Z - ~ n - s 2 )  
W ~ t h  12-b~t kg m 2  
Absolute Encoder (oz ~n s2) 

SGM- 

0 025 x lo-"  
(0  352 x 10 -3) 

A3A I A5A I 01A 
0 0085 x lo-"  
(0 120 x lo4)  

02A I 04A 
0 058 x lo4  

(0 816 x 

08A 
0 14 x 

(1 98 x lo4)  
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1 .I .2 Torque-Speed Characteristics 

TYPE SGM-A3A TYPE SGM-A5A 

TORQUE (oz in) 

TYPE SGM-01 A 

-0 025 05 075 1 
TORQUE (N rn) 

TORQUE (oz ~ n )  

0 1 2 3 4 
TORQUE (N m) 

1 1 I I 

0 200 400 600 

TORQUE (oz in) 

TORQUE (N m) 

TORQUE (oz in) 

*TYPE SGM-02A 

0 100 200 300 
TORQUE (oz w) 

'TYPE SGM-08A 

TORQUE (oz n )  

CONTINUOUS DUTY ZONE 

INTERMITTENT DUTY ZONE 
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1.2 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS 
(1 00 VAC) 

1.2.1 Ratings and Specifications 

Time Ratmg Contmuous Amb~ent Temperature 0 to +40"C 
lnsulat~on Class B Amb~ent Hum~dty 20 to 80% 
Wlth stand Voltage 1500 VAC (non-condensing) 
lnsulat~on Res~stance 500 VDC, 10 M a  V~brat~on 15 p m or below 

or more Exc~tat~on Permanent magnet 
Enclosure Totally-enclosed, self-cooled Mountmg Flange-mounted 

Drwe Method Dlrect dnve 

Table 1 2 Ratlngs and Speclflcatlons of SG M SERVOMOTORS (100 VAC) 

I nstantaneous Peak 
Current * A ( r m s ) l  2 0  1 2 9  1 7 1  1 8 4  

Rated Output * W(HP)  
N * m  

Rated Torque * 
(OZ in) 

l nstantaneous Peak N m 
Torque * (OZ  ~ n )  
Rated Current * A (rms) 

I I I I 

Rated Speed * r /mtn I 3000 

01 B 

100 (0 13) 
0 318 

(45 1) 

Instantaneous Max speed* r /mln  I 4500 

02B 

200 (0 27) 
0 637 

(90 1) 

A3B 

30(004)  
0 095 

(13 5) 
0 29 
(40 5) 
0 63 

A5B 

50 (0 07) 
0 159 

(22 6) 
0 48 

(67 7) 
0 9 

N m / A  (rms) 
Torque constant * 

(OZ in/A) (rms) 

Rated Angular 
Acceierat~on * 

Moment of Inertla kg m2 x 
J M ( = G D ~ M / ~ )  ( ~ z ~ ~ n - s ~ X l O - ~ )  
Power Ratlnn* kW/s 

0 96 
(135) 
2 2 

0 168 

(23 8) 

Notes 
1 Items marked with * and the torque-speed characteristic a re  measured when the armature 

winding combined with the SGD SERVOPACK is 100°C Other flgures are measured when the 
temperature is 20°C All the figures a re  typical values 

1-91 

(270) 
2 7 

0 021 
(0288) 

4 36 

Inertla Tlme Constant ms 
I nduct~ve TI me Constant ms 

2 Rated torque is the continuous allowable torque when the motor is mounted to a heat sink of 
250 X 250 X 6 ( m m )  and the ambient temperature is 40°C 

0 194 

(27 5) 

3 When shaft seal is mounted on a motor, run the motor at  the following derating factor because 
of increase of friction torque 

0 026 
(0 368) 

9 63 

1 6  
1 3  

SGM- I A ~ B  I A ~ B  I 01B I 02B 

0 156 

(22 1) 

Deratlng Rate (96) 1 70 1 80 1 90 1 90 

0 255 

(36 1) 
0 040 

(0 576) 
25 4 

0 9 
1 6  

0 123 

(1  74) 
32 8 

0 6 
1 6  

0 4 
5 7 
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[OPTION] 
When options are applied, inema is increased as shown in the following table 
Charactens~cs may vary accordingly 

With Holding 0 0085 x 0 058 x 
Brake 
With 12-bit kg m2 0 025 x 
AbsoluteEncoder (oz in s 2 ) I  (0  352 x 

1.2.2 Torque-Speed Characteristics 

TYPE SGM-A3B TYPE SGM-A5B 

TORQUE (N m) 

0 20 40 60 

TORQUE (02 ~n) 

TYPE SGM-01 B 
I 

TORQUE (N m) 

0 50 100 150-- 

TORQUE (oz ~ n )  

TORQUE (N m) 

0 20 40 60 80 100 

TORQUE (oz in) 

TYPE SGM-02B 

4000 

p 3000 
E e 
V 

2000 
P 
V) 

1000 

n 
- 0  0 5  1 15 2 

TORQUE (N m) 

ii TORQUE (oz in) 

. CONTINUOUS DUTY ZONE 
INTERMITTENT DUTY ZONE 

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



1.3 RATINGS AND SPECIFICATIONS OF SGD SERVOPACKS 

Table 1 3 Ra t~ngs  and Spec~f lcat~ons of SGD SE RVOPACKS 

200 V A C  I 100 V A C  App l~ed  Voltage 
I 

A3AS I A5AS I OlAS I 02AS I 04AS I 08AS I A3BS I A5BS I OlBS I 02BS SERVOPACK Type SGD- 

Max Motor Capac~ty W ( H P )  

r v ~ e  SGM- 

Motor Capac~ty W 

RatedIMax Rota t~on Speed 

Appl  cable Encoder Incremental enconder 2048P/R, absolute encoder 1024P/R 

0 63 0 78 1 20 3 69 3 82 13 4 0 63 0 78 1 20 3 69 

(8 80) (11 0) (17 0) (52 2) (54 1)  (189) (8 80) (11 0) (17 0) (52 2) 

0 4 2  0 6 0  0 8 7  2 0  2 6  4 4  0 6 3  0 9 0  2 2  2 7  

1 3  1 9  2 8  6 0  8 0  1 3 9  2 0  2 9  7 1  8 4  

Single-phase 200 to 230 VAC, +10 to -1556, S~ngle phase 100 to 115 VAC*' 
50/60 Hz +10 to -15%, 50/60 Hz 

Cont~nuous Output 
A ( rms )  

Current 

Max Output Current A ( rms )  

Power Supply 

Single-phase full-wave rectifier IGBT-PWM (Sine-wave drive) Control Method 

Feedback Pulse 

I A m b ~ e n t  Temp 

Incremental encoder 2048P/R. absolute encoder 1024P/R 

90% or less (non-condensing) 

I Shock Res~stance 

Structure 

Approx Mass k9  ( Ib)  

Speed Control Range *" 
*? I Load 0 to 100% 0 01% o r  less ( a t  ra ted r / m i n )  

0 XI 
25+25"C f 0 1% o r  less ( a t  ra ted r / m i n )  

150 Hz ( a t  JL= JM) F reauencv Character~st~cs 

Torque Control Repeatabllity 

AccelIDecel T ~ m e  Set t~ng 

lnput l mpedance 

+6 VDC (forward run  a t  plus reference) a t  rated r / m i n  (factory setting) 
Variable S e t t ~ n g  Range f 2 to f 10 VDC a t  rated r / m m  
-- 

Approx 30 k R  

1 Rated Reference 
Voltage 

f 3 VDC (forward run  a t  plus reference) a t  rated torque (factory setting) 
Variable Setting Range f 1 to k 1 0  VDC a t  rated torque 

Approv 30 k Q 

Approx 47 ,LL s 

KE 1 :put Impedance 

+a ~rcu l t  T ~ m e  Constant 

I Output Fo rm A-, B- C- phase, line driver 

(16 to N)/N, N = 2048, 1024 *' 
Servo ON, P drive (or  torque control, zero-clamp drive, internal s e t t ~ n g  speed), 
forward overtravel (P-OT),  reverse overtravel (N-OT),  current  limit/select (or  
Internal speed select),  a l a r m  reset 

TGON ( o r  current  limit detection), speed coincidence brake interlock, servo 
a l a r m  a l a r m  code (3 bits) 

I Freq D ~ v ~ d ~ n g  Ratlo 
I 

Sequence lnput 

Sequence Output 
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Table 1 3 Rat~ngs  and Spec~f~cat~ons of SGD SERVOPACKS (Cont'd) 

A m l i e d  Voltane I 200 V A C  I 100 V A C  

S E R V O P A C K  Type SGD- I A3AS I A5AS ( OlAS I 02AS I 04AS ( 08AS ( A3BS ( A5BS I OlBS I 028s 

Max  Motor Capaclty ( H P )  

Dynamlc Brake 

External Regenerative Unlt  
Overtravel 

Others 

30 50 
(0 04) 1 (0  07) 
Operated at  main power OFF, servo a larm overtravel 

. Requlred when exceeding the allowable load inertia* ' 
C 

DB Stop or deceleration stop 

Protective Function 

l ndlcatlon 

Torque control, zero-clamp (position loop close) drive, soft start/stop speed 
coincidence, brake interlock signal output, reverse run connection, JOG run 
auto tuning 

Overcurrent, grounding fault overload overvoltage, overspeed, reference input 
read error overrun prevention, origin error, CPU error encoder error 

Alarm LED power ON 

Digital operation is available as  an option 

The allowable load inertia specifies the range requiring no optional regenerative unit Allowable load inertia 
is  30 times the motor rotor inertia for 30W to 200W classes , 20 times for 400W and 750W classes If a load 
Inertia over the specified allowable value is to be applied use a regenerative unit or  operations may be 
limited 

100 
(0  13) 

Supply voltage should not exceed 230V +lo% (253V) or 115V+10% (127V) If the voltage should exceed these 
values, a step-down transformer is required 

When housed in a panel, the internal temperature must not exceed ambient temperature range 

200 
( 0  27) 

In the speed control range, the lowest speed is defined a s  the cond~tion in which there is 100% load variation 
but not stopped 

Speed regulation is generally defined a s  follows 

400 
(0  53) 

No load speed - Full load speed 
(%)  Speed regulation = 

Rated speed 

Motor speed may be changed by voltage variation or  operational amplifier drift due to temperature The 
ratio of this speed change to the rated speed represents the speed regulation due to voltage or  temperature 
change 

750 - 
( 1  01) 

*6 "N" shows the number of encoder pulses 

30 
(0  04) 

50 
(0  07) 

100 ' 200 
(0  13) 1 (0  27) 
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2. TYPE DESIGNATION 

2.1 OUTLINE OF SYSTEM 

mSGD SERVOPACK 

*SGM SERVOMOTOR 

SGD SERVOPACK DIGITAL OPERATOR 

750W(101HP) 200W(O27HP) 30W(O04HP) 
400 W (0 53 HP) 50 W (0 07 HP) 

I 00  W(0 13HP) 

2.2 TYPE DESIGNATION 

( 1  ) SGM SERVOMOTOR 

C SERIES 2 
SGM SERVOMOTOR 

MOTOR OUTPUT 
A3 30 W (0 04 HP) A5 50 W (0 07 HP) 
01 lOOW(013HP) 02 200W(027HP) 
04 400W (053HP) 08 750W (1 01 HP) 

POWER SUPPLY 
A 200 V 
B lOOV 

B With brake 
S With shaft seal 
D With brake & shaft seal 
P Dripproof provision - SHAFT TYPE 

2 = Straght (wtthout keyway) 
4 = Suaght (with keyway) 

DESIGN REVISION ORDER 

DETECTOR TYPE 
3 2048 P/R 

Incremental Encoder 
W 1 2-bit 

Absolute Encoder 
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(2) SGD SERVOPACK 

Z SERIES 
SGD SERVOPACK 

MOTOR OUTPUT 
A3 30W(004HP) A5 50W(007HP) 
01 lOOW(013HP) 02 200W(027HP) 
04 400 W (0 53 HP) 08 750 W (1 01 HP) 

POWER SUPPLY 
A 200V 
B lOOV 

(3) DIGITAL OPERATOR 

J U S P - O P O  

I- MODEL 
S Speed Control (Torque Control) 
P Positlonmg Control 

O R  SERVOPACK -J T [ (ONLY FOR 02 TYPE) 

VERSION 
DIGITAL ORERATOR A, B 

1 APPLICATION 

02 HANDHELD 
03 MOUNTED 
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3. LIST OF STANDARD COMBINATION 
Table 3 1 Comblnatlon of SGM SERVOMOTOR, SGD SERVOPACK and Accessor~es 

Recommended *3 

No~se Fllter 
Current 
Capacl ty 

iERVOMOTOR Capac~ty pe;, per MCCB 
Type SGD- SERVOPACK 

k V A  A 

Power 
DN/OFF 
Switch 

SERVOPACK 
Type SGD- pecif ica- 

tlon 

30 11' 
(0  04 HP) 

3ingle- 
phase 
100 V AC 
Class 
5 A 

50 M1 
(0 07 HP) 

100 W 
(0 13 HP) 

(Good 

-3- 

(Poor )  

200 W 
(0 27 HP) 

200 
VAC Single- 

phase 
200 VAC 
Class 
10 A 

400 W 
(0 53 HP) 

Contactor 
30 A or 
above 

Single- 
phase 
200 VAC 
Class 
20 A 

750 W 
(1 01 HP) 

-- 

30 W 
(0  04 HP) Single- 

phase 
200 VAC 
Class 
5 A 

50 W 
(0 07 HP)  

100 M' 
(0 13 HP) 

100 
VAC 

Single- 
phase 
200 VAC 
Class 
10 A 

200 W 
(0 27 HP) 

*l Values a t  rated load 
* 2  Overload characteristics (25°C) 20056 2s o r  more,  700% 0 01s o r  more 
*3 Made b y  Tokln Corp Contact YASKAWA sales representatike for detail 
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4. CHARACTERISTICS 
4.1 OVERLOAD CHARACTERISTICS 

The overload protectwe function bulk in SGD SERVOPACK prevents the SGM 
SERVOMOTOR and SGD SERVOPACK from overloadmg and restncts the allowable 
conduct~on hme of SGD SERVOPACK (See R g  4 1) 

The overload detect~on level IS set prec~sely by the hot start conditions at an ambient 
temperature of 55°C and cannot be changed 

looa 

1 oc 

OPERATING 
TIME (s) 

1C 

3 

1 

ai 

MOTOR RATED CURRENT (%) 
(1 OOoh = rated current] 

Fig 4 1 Allowable Overload Character~sps of SERVOPACK 
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4.2 STARTING AND STOPPING TlME 

The starhng hme and stopprng t~me of SERVOMOTOR under a constant load is shown by 
the formula below Viscous or frictlon torque of the motor is disregarded 

S w n g  Time 

Stopprng Trme 

Where, 

NR Rated motor speed (r/mm) 

JM ( = GD&/~) Moment of rotor inertla (kg -m2 = lb rn -s2) 

J L ( =  GD:/~) Moment of load inertla(kg m2=lb0m*s2) 
Kt Torque constant of motor (N0m/A = Ibemn/A) 

IR Motor rated current (A) 
a = IP/ IR Accel/decel current constant 

IP Accel/decel current 
(Accel/decel current a times the motor rated current) (A) 

,8 = IL/ IR Load current constant 

IL Current equivalent to load torque 
(Load current /3 trmes the motor rated current) (A) 

A 
I 

n + 
MOTOR 
ARMATURE I ,  TlME 
CURRENT 

n 
I 5 '-4 

I *% 2 I 
I ! I 

Fig 4 2 T~m~ng Chart of Motor Armature Current 
and Speed (Constant Load) 
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4.3 ALLOWABLE , FREQUENCY OF OPERATION 

The allowable frequency of operation is restricted by the SERVOMOTOR, and the conditions 
must be considered for satisfactory operation 

Allowable Frequency of Operat~on Restrcted by the SERVOMOTOR 
The allowable frequency of operation varies dependmg on the load conditions, motor 
running time and the operating conditions Typical examples are shown below See Par 
4 2, "STARTING AND STOPPING TIME" for symbols 

When the motor repeats rated speed operatron and berng at standstrll (Frg 4 3) 

Cycle time (T) should be determined so that RMS value of motor armature current is 
lower than the motor rated current 

Where cycle time (T)  1s determined, values IP, fT, tf safisfying the formula above, 
should be specified 

MOTOR 
ARMATURE 
CURRENT 

MOTOR 
SPEED 

--c TlME 

TIME 

Fig 4 3 T~m~ng Chart of Motor Armature Current and Speed 
(Restricted by SERVOMOTOF:) 
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4.3 ALLOWABLE FREQUENCY OF OPERATION (Cont'd) 

-When the motor remains at standst~ll between cycles of acceleration and 
decelerat~on without continuous rated speed runnmg (Fig 4 4) 

The timing chart of the motor armature current and speed is as shown in Fig 4 4 
The allowable frequency of operation "n" can be calculated as follows 

I 
MOTOR 
ARMATURE - TIME 
CURRENT 

MOTOR TIME 
SPEED 

Fig 4 4 T~m~ng C h a r t  of Motor Armature Current and Speed 
(The motor remams at standstdl between cycles of accel/decel 
without contrnuous rated speed runnmg) 

-When the motor accelerates, runs at constant speed, and decelerates in a 
cont~numg cycle w~thout bemg at standstdl (Fig 4 5) 

The timlng chart of the motor armature current and speed is as shown in Fig 4 5 
The allowable frequency of operation "n" can be calculated as follows 

MOTOR 
ARMATURE 
CURRENT 

- TlME 

MOTOR 
SPEED TlME 

Fig 4 5 T~mlng Chart of Motor Armature Current and Speed 
(The motor accelerates, runs at constant speed, and decelerates 
In a continuing cycle without bemg at standstill) 
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4.4 SERVOMOTOR FREQUENCY 

In the servo dr~ve conslstlng of SERVOPACK and SERVOMOTOR, motor speed ampl~tude 
IS restr~cted by the maxlmum armature current control led by SERVOPACK 

The relat~on between motor speed ampl~tude (N) and frequency (f)  IS shown by the 
formula below 

MOTOR 
ARMATURE - t CURRENT 

MOTOR 

t 
SPEED 

Fig 4 6 T~rnmg Chart of Motor Armature Current and Speed 
(Restricted by the maximum armature current) 

4.5 MOTOR SPEED-REFERENCE INPUT CHARACTERISTICS 
(Only at speed control mode) 

Rg 4 7 shows motor speed and Input voltage curve when speed reference Input termmals 
ICN-@ and -@ are used Reference Input voltage for rated rotatlon speed (3000 r/mm) can 
be set by adjusting SERVOPACK user constant Cn-03 For user constant, See Par 7, "USER 
CONSTANT " 

The forward motor rotation (+) means counterclock\~ise (CCW) 
from the dnve end 

rotation when viewed 

ADJUSTABLE 

Fig 4 7 Speed-mput 
Voltage Character~stcs 

RATED 
SPEED (+) 

INPUT 
VOLTAGE (V) 

RATED 
SPEED (-1 

Fig 4 I3 Speed-mput Voltage C haracter~stcs 
when User Constant Cn-03 IS Adjusted 

- 1 5 -  
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4.6.1 Mechanical Strength 

SGM SERVOMOTORS can carry momentary maxlmum torque up to 300% of the rated 
torque at output shaft 

4.6.2 Allowable Radial Load and Thrust Load 

Table 4 1 shows allowable loads accordmg to SGM SERVOMOTOR types 

Table 4 1 Allowable Radlal Load and Thrust Load 

Note Load generated from motor torque plus load applied to the shaft  
extension never exceed the values mentloned above 

SERVoMoToR 
Type 

Table 4 2 Mechan~cal Speclflcat~ons In m m  (inches) 

Accuracy ( T  I R ) I Reference Dlagram 

Allowable 
Radlal Load 
F r  IN ( I b ) l  

Flange Surface 
Perpendicular to Shaft @ (0 0016) 1 O o 4  I 
Flange Dlameter 
Concentric to shaft @ 1 (:0::6) 1 

Allowable 
Thrust Load 
Fs IN (Ib)) 

Shaft Run Out @ 

Reference Dlagram 

I I 

Note T I R (Total Indicator Readmg) 
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4.6.4 Direction of Rotation 

SGM SERVOMOTORS rotate counterclockw~se (CCW)l when viewed from the drrve end 
when motor and detector leads are connected as shown below 

Fig 4 9 SGM SERVOMOTOR 

( 1 ) Connector Spec~ficat~ons 

-Motor connectlon 
(for standard SERVOMOTOR) 

-Motor colnnectlon 
(for SERVOMOTOR wlth brake) 

-Detector connectlon 

1 
2 

3 

(incremental encoder) 

Phase-U 
Phase-V 
Phase-W 

Red 
White 
Blue 

1 
2 

3 
4 

5 
6 

7 
8 

1 3 / Phase-W 1 Blue 

Phase-U 

Channel A output 
Channel output 
Channel B output 
Channel output 
Channel C output 
Channel C output 

1 4 1 FG (F rame  ground) I Green I 

Red 
White 

Blue 
Blue/Black 
Yellow 
Yellou /Black 
Green 
GreenIBlack 

0 V (Power supply) 
+5 V (Power supply) 

I 5 I Brake terrnlnal I s l a c k  1 

Gray 
Red 

[-]Brake terminal 
I 

I Black 

-Detector connection 
(absolute encoder) 

Channel A output Blue 
White/Blue 

Channel B output 
W hitelY ellow 

Channel Toutput  W hite/Green 
-- 1 7 1 0 V (Power supply) 1 Black 

1 8 1 +5 1; (Power supply) 1 Red I 
9 I FG (F rame  ground) 1 Orange 

1 15 13 6 V (Battery) 1 Orange 
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4-65 lmpact Reslstance 

When mounted horizontally and exposed to vertxal shock impulses, the motor can withstand 
up to two lrnpacts with lmpact acceleration of 10 G (Fig 4 10) 

NOTE 

A preclslon detector 1s mounted on the opposite-dnve end of the SGM 
SERVOMOTOR Care should be taken to protect the shaft from Impacts 
that could damage the detector 

Fig 4 10 lmpact Reslstance 

4.6.6 Vibration Resistance 

When mounted horizontally, the motor can withstantd vlbrabon (vertical, lateral, axial) of 
25G(Fig 411) 

LATERAL \-r AXIAL 

HORIZONTAL 

Flg 4 11 Vlbrat~on Reslstance 

4.6.7 Vibration Class 

Vlbratlon of the motor running at rated speed IS 15 p m or below (Fig 4 12) 

POSITION FOR 
CHECKING VIBRATION 
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5. CONFIGURATION 

5.1 CONNECTION DIAGRAM 
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Table 5 1 External T e r m ~ n a l  for SERVOPACK 

T e r m ~ n a l  Symbol Name 
- - -- -- -- -- - - 

Main circuit AC input 

Motor connection 

Ground 

Regenerative unit 
connection 

-- -- 

Single-phase 200 to 230 VAC T:: % , 50/60 Hz * 

Connects terminal U to motor terminal (Red) ,  
@ to (White) and 8 L to (Blue) 

Connects to motor terminal (Green) 
Must be securely grounded 

Regener a t ~ v e  unit connection terminal 
(External connection not normally required ) 

* For 100 VAC class, single-phase 100 to 115 VAC +:$ , 50/60 Hz is applied 

5.3 APPLICABLE RECEPTACLES 

5.3.1 1 CN (Connector for I10 Signals) 

Table 5 2 Spec~f~ca t~ons  of Appl~cable Receptacles for 
SGD S E R V O P A C K  1/0 S~gnals  

10236-52A2J L 
R ~ g h t  Angle 36P 

Connector Type used ~n 
SGD 

5.3.2 2CN (Connector for Encoder) 

Table 5 3 Spec~f~ca t~ons  of Appl~cable Receptacles and Cables 

Appl  cable Receptacle Type 

I 10136-3000VE 1 10336-52A0-008 

Solder~ng Type ; Case 

Surnitomo 3M Ltd 

10220-52A2J L 
R ~ g h t  Angle 20P 

Manufacturer 

Connector Type used i n  
SGD SERVOPACK 

The cables mentioned above are  provided by YASKAWA 
For details, see P a r  10 5, "CABLES " 

Appl~cable Receptacle Type 

Solder~ng Type I Case I Manufacturer 

10320-52A0-008 

Cable 
S ~ e c l f  lcatlons 

Sumitomo 3M Ltd See P a r  10 5, 
,,CABLES 3, 
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5.4 CONNECTION (WITH INCREMENTAL E:NCODER) 

5.4.1 Connection Diagram 
SINGLE PHASE 
200 TO 230 VAC?; gt 
(50160 Hz) 

Prevent external nose w~th a nolse filter 

WER ONIOFF 

cantactor and the relay 

Must be securely grounded 

SPEED REFERENCE INPUT 
RATED MOTOR SPEEDIk2 V TO f 10 V 

TORQUE REFERENCE INPUT 
RATED TORQUVf 1 V TO f 10 V 

REVERSE RUNNING PROHIBIT 
AT N LS OPEN 
FORWARD RUNNING PROHIBIT 
AT P LS OPEN 
ALARM RESET AT 3Ry ON 
CURRENT LIMIT AT REVER 
RUNNING ON AT 6Ry ON 

5Ry OFF AT SERVO ALARM 
4Ry OFF AT EXTERNAL 
MOTOR BRAKE READY 

8Ry ON AT SPEED 
COINCIDENCE 

9Ry ON AT TGON 

- LINE DRIVER* 

' ; 
L *  
L i  

* Made by Texas Instruments Inc 

Notes 
Capacity of each output circuit is 30 V ~ C ,  50 mA or less 

Twlsted palr wlres 
The user must provide the 24 V power supply 

Example of Connect~on D~agram of SGD SERVOPACK 
w~th a SERVOMOTOR and Per~pherals 
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5.4.2 Connector 1 CN for 110 S~gnals 

( 1  ) Connentor 1 CN Layout 

Table 5 4 Connector 1 C N  Layout of SGD SERVOPACK 
---- 

I I I 
I Torque I I P G  

Output 
Sign a1 

OV 
T - R E F  ~ e f e r e n c e  k--- / 19 1 SG I Input 1 1 I PG 

-1 20 ; P A 0  I Output 
Torque 

Reference 
Input OV 

I 

I Speed 
V - R E F  1 ~ e f e l  ence 

P G  
Output 

Phase-A 

I 
I ' (phase-A)I 

I 
I 

( Phase-B)  ' 
I 
I 

1 23 
PG I 

24 P C 0  Output i--- 

t 
(phase -c ) '  

25 

I i 

Speed 
Reference 
Input OV P G  

Output 
: Phase-B 

Brake 
Intez lock 

Signal 
Output 

TGON 
Sign a1 
Output 

P G  
Output 

: Phase-C,  

- 
BK 

-- 

TGON 

Speed 
Coincidence 

Signal 
Output 

Com mon 
01 to BK, 
L CblP and 

TGON 
SG-COM 

Forward 
CUI rent 

Llmit  ON 
Input 

P -CL 

Output 

Reverse 
Current  

Limit  ON 
Input 

N-CL 
External  

Porn e r  
Input 

Alarm Code 
Output  (Open 

collector 
o u t p u t )  Servo ON 

Input 
S-ON 

Alarm Codr 
Output 

Common 01 
1 3 3  1 SG-AL 

P Dlive 
Input 

P-CON 

N-OT 

Forward  
Prohibit  

Input 
P-OT 

Reverse 
Prohibit  

Input 

Servo 
A l a r m  
Output 

Output I I 
1 35 1 ALM-SG A l a r m  

Reset  
Input 

Ground 
Frame + 
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SPEEDREFERENCE 
+2 TO & 1 0 VIRATED rlmm 

TORQUE REFERENCE 
f 1 TO f 10 VIRATED TORQUE 

Must be 
"OPEN" '27 

24 
SERVO ON 
AT ON 

P CONTROL 
AT ON 

OVERTRAVEL 
AT REVERSE 
RUNNING AT OFF 
OVERTRAVEL 
AT FORWARD 
RUNNING AT OFF 
ALARM RESET 
AT ON 

CURRENT LIMIT 
AT REVERSE 
RUNNING AT ON 

CURRENT LIMIT 
AT FORWARD 

- 
BK 

V-CMP 

m 
SG-COM 
A W  

AM- 

RUNNING AT ON 
II 

* Twlsted par wries 

Notes 
1 Cable for ICN IS not provlded 
2 The user must prov~de the 24 V power supply 

BRAKE INTERLOCK OUTPUT 
(OFF AT BRAKE READY) 

SPEED COINCIDENCE OUTPUT 
(ON WHEN SPEED IS OBTAINED) 

TGON OUTPUT 
(ON AT EXCEEDING THE LEVEL) 

ALARM OUTPUT 
(OFF AT ALARM) 

-1OTOCOUPLER OUTPUT 
MAX VOLTAGE APPLIED 30 VDC 
MAX OUTPUT CURRENT 50 mA 

ALARM CODE OUTPUT 
MAX VOLTAGE APPLIED 30 VDC 
MAX OUTPUT CURRENT 20 rnA 

PG FREQUENCY DIVISION OUTPUT 
APPLICABLE LINE RECEIVER 
SN75175 or MC3486 made by 
Texas Instruments Inc 

Fig 5 3 110 S~gnals Connect~on and Connector 1 CN 
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(3)  lnput S~gnals of Connector 1 CN 

Table 5 5 lnput S~gnals 
- 

Descr ~ p t ~ o n  S~gnal  
Name 

+Inputting this signal makes the SERVOPACK ready 
to receive speed reference inputs 

+ Base block and dynamic brake are  released 
+ When Servo ON signal is  not used, this signal can be 

disabled by setting bit 0 of user constant Cn-01 

Servo ON 

-- 

Proportional control command to prevent drifting when 
the motor is  left motionless without command input, 
while the main clrcuit is kept energized 

Proportional drive 
reference 

Zero-clamp drive 
reference 

Torque/speed 
changeover 
reference 

External setting 
speed rotating 
direction reference 

15 

4 funct~ons' 
can be 
selected by 
sett~ng b ~ t  
A or B of 
user 
constant 
.Cn-01 N 

17 

16 

- -- 

Inputting this signal maintains the motor in Servo lock 
(stop) status 
Prevents the motor from drifting 

P-CON 

In torque control JI mode, this signal changes torque 
control to speed control 
-- 

Inputs rotatmg direction reference at  1st to 3rd speed 
Used with 1st to 3rd speed selection signal input 
(N-CL, P-CL) 

+In the case of linear dribe, etc , connect limit switch 
signal according to the run direction This is a 
normally closed contact 

+This signal can be disabled by setting blt 2 o r  3 of 
user constant Cn-01 Maintains the "N-OT a t  
normal run"  and "P-OT a t  normal run"  status 

Reverse running 
prohibit 
Forward runnlng 
prohibit 

N-OT 

P-OT 

External power supply for 1CN-11, -12, -14, -15, -16, -17 
and 18 Use 24 VDC (50 m A min) power supply 

+2  to + l o  V / +  rated rotation speed is obtained by 
setting user constant Cn-03 
Set to +6 V /-t rated rotation speed p ~ i o r  to being 
shipped 

+ 1 to + 10 V/  + rated torque is obtained by setting user 
constant Cn-13 
Set to -t3 V /+ rated torque prior to being shipped 

Speed reference 
input 

V - R E F  

Torque reference 
input 

T-R E F 

Current limit a t  
reverse running 
reference 
(1st to 3rd speed 
selection reference) 
Current limit at  
forward runnlng 
reference 
(1st to 3rd speed 
selection reference) 

N-CL 

P-CL 

A L M R S l  

Current limit reference input or  external setting speed 
(1st to 3rd speed) selection reference input is obtained 
by settmg bit 2 of user constant Cn-02 
Current limit value or  set speed value is set by user 
constant 

Resets the serbo alarm status Alarm reset 
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(4 )  lnput C~rcu~t 

There are seven kinds of lnput signals Forward runnlng prohibit, reverse running proh~bit, 
servo ON, proportional drive, overtravel prevention, current hm~t and alarm reset Construct 
the input c~rcult uslng 24 V power supply (Fig 5 4) Typ~cal clrcuits are shown in Rg 5 2 

NOTE 

The user must prov~de the 24 V power supply 
24 f 1 VDC, 50 mA or more (approx 5 mA/circuit) 

PHOTOCOUPLER 

P-CON 

Thls Input s~gnal funct~ons as any of the follow~ng four signals depend~g on b~ts A and 
B of user constant Cn-01 

Propomonal dnve (P dnve) 
The dnve may dnft in open posltlon loop To avo~d th~s, swltch the speed amplifier 
from PI drive to P dnve after the posltlonlng and the loop garn ~n the control system 
drops and the dnft decreases With several percent of fr~ct~on load, the motor stops 
completely 

Zero clamp operation 
After the motor stops, it may be locked electr~cally Th~s functlon is appl~cable vertical 
loads Contmuous operation torque in servo-lock may not exceed 70% of the motor's 
rated torque 
Torque control/speed control changeover 

In torque control mode 11, th~s signal sw~tches between torque and speed control 

Rotahon d~rect~on for preset speed reference 
Select runnlng dlrect~on, d preset speed reference mode IS used 

P-OT, N-OT (forward overtravel, reverse overtravell) 

These Inputs are used to stop the forward running of the motor (counterclockwise when 
11 vlewed from the dnve end of the motor) and runnlng When the overtravel 

prevenbon input IS not used, connect ICN- @ to the 0 V of the external 24 V 
power supply, or inval~date thls function by or 3 of user constant Cn-01 
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Operation to be performed when an overtravel occurs can be selected from the 
following four by setting bit 6,8, or 9 of user constant Cn-01 

(a) Coashng to a stop 
When overtravel occurs, the motor coasts to a stop 

(b) DB stop 
When overtravel occurs, the motor is stopped by the dynamic brake The brake is 
released after the motor stops 

(c) Stop at the torque specified by user constant Cn-06 
When overtravel occurs, regardless of speed reference, the internal circuit forcibly 
changes speed reference to zero and immediately stops the motor After the motor 
stops, it is released free 

(d) 2kro-clamp after stopping at the torque specified by user constant Cn-06 
After the motor stops as (c) above, it is held in zero-clamp mode 

@ Servo ON [S-ON] 
Turnlng this signal ON activates the power dnve circuit of the SERVOPACK main 
circuit. 
The motor cannot be started unless this signal is input (that is, in the servo-OFF status) 
When ths  signal is turned OFF while the motor is rotating, the motor is stopped by the 
dynamic brake This slgnal is automatically input by setting blt 0 of user constant 
Cn-0 1 

@ P-CL,N-CL 
These input signals function as any of the following two signals depending on bit 2 of 
user constant Cn-02 

(a) External current limit at fonvard/reverse running reference 
A circuit to limit motor armature current max value dunng forward (counterclockwise 
when viewed from the drive end of the motor) or reverse running The hmit value can 
be specified independently for forward or reverse running by setting user constants 
Cn-18 and -19. 
Regardmg the conhnuous rated output current value as loo%, up to the maximum 
output current can be specified for the parameters 

(b) Externally set speeds (1st to 3rd) selecuon reference 
The 1st to 3rd speeds are selected according to the inputs as shown in the following 
tables 

Table 5 6 Table 5 7 
- - 
N-CL ( P-CL 

Forward Running 1 ;i'' 

Reverse R u n n ~ n g  

1st Speed 

2nd Speed 

@ Alarm reset (ALMRST) 
Tlus is an external reset signal for servo alarm Remove the cause of the alarm before 

ON 

ON 

restarting operation For safety, set a 0 V speed reference when inputting the reset 

OFF 
ON 

signal. 
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(5) Output S~gnals 

Table 5 8 Output S~gna l s  

S~gna l  
Name 

Connector 
1CN No 

Goes OFF when fault is  detected 
For  details, see Table 6 6, "Fault  Detection 
Function " 

ALM Servo a la rm 

Note 

TGON 
Turns ON when the motor rotation speed exceeds the 

Rotation detection 
value specified by user constant Cn-OB 
- - 

When N-CL o r  P-CL is ON, this signal turns  ON 
when the torque reaches the lower level value either 
limited by Cn-18 and Cn-19 or  set by Cn-08 and 
Cn-09 

Current limit 
detection 

When both Km and P-CL are OFF, this signal 
turns ON when the torque set by Cn-08 or  Cn-09 is 
reached 

Brake interlock 
output 

Ouput timing signal for external brake signal 

Turns ON when the difference of motor rotation speed 
and reference spked (absolute value) is  lower than the 
value set by user constant Cn-22 

Speed coincidence 
V-CMP 

output 

P A 0  
* PA0  

PBO 
* PBO 

PC0 
* PC0 

PG pulse after frequency divider is output by line 
driver (SN75ALS194NS made by TI) 
To be received by a line receiver (SN75175 made by 
TI o r  equivalent) 
1CN-@I is  OV for PG output signal Connect to OV of 
the host controller 

Phase-A, 7 

Phase B, -B 

Phase C, 

PG 
signal 
output 

Open collector output 
Max voltage applied 30 VDC 
Max output current 20 mA 

Alarm output code 
(BCD code) 

- - 
Note Select TGON or  CLT by setting bit 4 of user constant Cn-01 
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5.5 CONNECTION (WITH ABSOLUTE ENCODER) 

5.5.1 Connection Diagram 
SINGLE PHASE FOR 100 VAC CLASS 
200 TO 230 VAC+~!:~ SINGLE PHASE 100 
(50160 Hz) [TO 1 1 5 ~ ~ ~ ~ ~ ~ ( 5 ~ 6 0  HZ) 

R I  TI 

'MA Prevent external noise w~th a nose f~lter 

SERVO ALARM INDICATION 1 
MAGNETIC CONTACTOR FOR POWER ONIOFF 

Be sure to fit a surge supressmg dev~ce to 
both the rnagnetlc contactor and the relay 

SPPED REFERENCE INPUT 
RATED MOTOR SPEED/*P V TO f 10 V 

SERVO ON AT 1 Ry ON 

PROPORTIONAL CONTROL (P DRIVE) 
AT 2Ry ON 
REVERSE RUNNING PROHIBIT 
AT N LS OPEN 
FORWARD RUNNING PROHIBIT 
AT P LS OPEN 
ALARM RELEASED AT 3Ry ON 
CURRENT LIMIT AT REVERSE 
RUNNING ON AT 6Ry ON 
CURRENT LIMIT AT FORWARD 
RUNNING ON AT 7Ry ON 

5Ry OFF AT SERVO ALARM 

4Ry OFF AT EXTERNAL OV 
MOTORBRAKEREADY 

8Ry ON AT SPEED 
COINCIDENCE 

9Ry ON AT TGON 

- LINE DRIVER* 

ALARM CODE 

* Made by Texas Instruments Inc 

Notes 
1 Capacity of each output ci~cuit is 30 VDC, 50 mA or less 
2 Twisted par wires 
3 The user must provide the 24 V power supply and battery 

Fig 5 5 Example of Connect~on D~agram of SGD SERVOPACK 
w~th a SERVOMOTOR and Peripherals (2) 
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5.5.2 Connector 1 CN for I10 Signals 

(1  ) Connector 1 CN Layout 

Table 5 9 Connector 1CN Layout of SGD SERVOPACK 

Torque 
Refercnce 

Input 

Speed 
Reference 

Input 

T-REF 
Torque 

Reference 
Input OV 

Output 
Phase- A)  PG 

* P A 0  Output 
(Phase- A: 

PG 
*PBO Output 

( Phase-B) 

V-REF 21 
PG 

Output - 
: Phase-B) 

23 
PG 

Output - 
1 Phase-C) 

25 
PG Output 

S phase (For  - 
absolute 

?ncoder only) 
27 

Batterv (+)  
(For  absolute - 

Speed 
Reference 
Input OV 

PBO 
SEN Signal 
Output (For  

absolute 
ncoder on11 ) 

Brake 
Interlock 

Signal 
Output 

SEN 
SEN Signal 
Output (For  

absolute 
encoder only) 

OSEN 

- 
BK 

TGON 

Speed 
Coincidence 

Signal 
Output 

V-CMP 

SG-COM 

N-CL 

PSO 
TGON 
Sign a1 
Output 

* PSO I S phase  or 
absolute I encoder onlv) 

Forward 
Current 

Limit ON 
Input 

Battery ( - )  
BAT0 (For  absolute 

encoder onlv) 

2ncoder only) 1 29 P-CL 

+24 V IN 

P-CON 

Reverse 
Current 

Limit ON 
Input 

Alarm 
Code C 

External 
Power 
Input  

Alarm Code 
AL02 Output(Open 

collector 
output) 

Output Openl 31 Servo ON 
Input 

S-ON 

P-OT 

Collector 
Output Alarm Code 

SG-AL Output 
Common OV 

Servo 
ALM-SG Alarm 

Output 

P Drive 
Input Forward 

Prohibit 
Input 

Alarm 
Reverse 
Prohibit 

Input Frame 
Ground 

N-OT Alarm 
Reset 
Input 
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(2) 110 S~gnals and Connector 1 CN 

SPEEDREFERENCE % 
+2 TO f 10 VIRATED rlmln 

TORQUE REFERENCE *?lTu +1 TO f 1 OVmATED TORQUE 
ax 

SEN SIGNAL + 5 V 
INPUT 

BACKUP BATTERY 
2 8 T 0 4 5 V  

SERVO ON AT ON 

P CONTROL AT ON 

OVERTRAVEL AT 
REVERSE RUNNING AT OFF 

OVERTRAVEL AT 
FORWARD RUNNING AT OFF 

ALARM RESET 
AT ON 

CURRENT LIMIT AT 
REVERSE RUNNING AT ON 

CURRENT LIMIT AT 
FORWARD RUNNING AT ON 

BK 

v-CMP 

r n N  

SG-COM 
A M  

ALM- 

PA0 
PA0 

PBO 

*PBO 

PC0 

*PC0 

PSO . PSO 

Notes 
1 Cable for 1 CN is not prov~ded 
2 The user must prov~de the 24 V power supply 

BRAKE INTERLOCK OUTPUT 
(OFF AT BRAKE READY) 

SPEED COINCIDENCE OUTPUT 
(ON WHEN SPEED IS OBTAINED) 

TGON OUTPUT 
(ON AT EXCEEDING THE LEVEL) 

ALARM OUTPUT 
(OFF AT ALARM) 

PHOTOCOUFLER OUTPUT 
MAX VOLTAGE APPLIED 30 VDC 
MAX OUTPUT CURRENT 50 mA 

ALARM CODE OUTPUT 
MAX VOLTAGE APPLIED 30 VDC 
MAX OUTPUT CURRENT 20 mA 

PG FREQUENCY DIVISION OUTPUT 
APPLICABLE LINE DRIVER 
SN 751 75 or MC 3486 made by 
Texas Instruments Inc 

Fig 5 6 110 S~gnals Connection and Connecor 1 CN 
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(3)  lnput S~gnals of Connector 1 CN 

Table 5 10 lnput S~gnals 

S~gna l  
Name 

-- 

Con necto~ 
1CN No 

- - -  

a Inputting this signal makes the SERVOPACK ready 
to receive speed reference inputs 
Base block and dynamic brake are  cleared 
When Servo ON signal is not required, this signal 
can be ineffective by setting bit 0 of user constant 
Cn-01 

Servo ON 

15 

4 functions 
can be 
selected by 
sett~ng the 
b ~ t  A or B 
of user 
constant 
Cn-01 , 

- 

Proportional control command applies friction torque 
to the motor to prevent drifting when the motor is left 
motionless without command input, while the main 
circuit is  kept energized 

Inputting this signal maintains the motor in servo lock 
(stop) status 
Prevent the motor from drifting 

Proportional drive 
reference 

Zero-clamp drive 
reference 

Torque/speed 
changeover reference 

P-CON 

In torque control I1 mode, inputting this signal changes 
torque control to speed control 

External setting 
speed rotating 
direction reference 

Inputs rotating direction reference a t  1st to 3rd speed 
Used with 1st tc 3rd speed selection signal input 
(N-CL, P-CL) 

Reverse running 
prohibit 
Forward running 
prohibit 

In the case of linear motion, etc , connect limit 
switch signal according to the run direction Since it 
is a bar  signal (reverse signal),  it is "Closed" during 
normal run When limit switch is tripped, it 
becomes " Open " 

This signal can be ineffective by settin bit 2 o r  3 of 
user constant Cn-01 Maintains the "h a t  
normal run" and " m T  a t  normal run" status 

N-OT 

P-OT 

+24 VIN  

V-REF 

External power supply to 1CN-11, -12, -14, -15, -16, -17 
and -18 Prepare a 24 VDC (50 mA min)  power supply 

+2 to +I0 V / +  rated rotation speed is obtained by 
setting user constant Cn-03 
Set to +6  V /+ rated rotation speed prior to being 
shipped 

+ 1 to k 10 V/ + rated torque is obtained by setting user 
constant Cn-13 
Set to -+3 V / &  fated torque prior to being shipped 

Speed reference 
mpu t 

Torque reference 
lnput T-REF 
- - 

Current limit a t  
reverse running 
reference 
(1st to 3rd speed 
selection reference) 
Current limit a t  
lorward running 
reference 
(1st to 3rd speed 
selection reference) 

N-CL 

P-CL 

Current limit rdkerence input o r  external setting speed 
(1st to 3rd speed) selection reference input is obtained 
by setting bit 2 bf user constant Cn-02 
Current limit vdlue or  set speed value is set by user 
constant 

Resets the servo1 alarm status 
II 

ALMRST 
-- -- 

Alarm reset 

Backup battery 
positive input These terminals1 a re  for connecting backup battery in 

case of a power lfailure of the absolute encoder 
Applicable voltalge is 2 8 to 4 5 V (No battery is 
provided by YASKAWA ) 

BAT  
BAT0 Backup battery 

negative input 

Turning this signal from low to high provides +5 V to 
the absolute encoder, outputs serial data  and initial 
pulse, and starts normal operation Turning SEN 
signal from high to low turns OFF power to the 
absolute encoder 

SEN Sensor ON 
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(4) Input C~rcu~t 

Input signals are the same as those of the SERVOPACK with incremental encoder 
See Par. 5 4.2 (3), "Input Signals of Connector 1 CN " 

(5) Output S~gnals 

Table 5 11 Output S~gnals 

Descr ~ p t ~ o n  S I g na l 
Name 

Connector 
1CN No 

-Goes OFF when fault is detected 
-For  details, see Table 6 6, "Faul t  Detection 

Function " 

Servo a la rm A L M  

Note 

TGON 
Turns ON when the motor rotation speed exceeds the 
value specified by user constant Cn-OB Rotation detection 

- - 
3 When N-CL or  P-CL is  ON, this signal turns  ON 

when the torque reaches the lower level value either 
limited by Cn-18 and Cn-19 or  set by Cn-08 and 
Cn-09 

3 When both N-CL and P-CL are  OFF, this signal 
turns ON when the torque set in Cn-08 o r  Cn-09 is  
reached 

Note 

(KT) Current limit 
detection 

Brake interlock 
9utput 

Ouputs timing signal for external brake signal 

Turns ON when the difference of motor rotation speed 
and reference speed (absolute value) is lower than the 
value set by user constant Cn-22 

V-CMP Speed agreed output 

- PG pulse after frequency division is  output by line 
driver (SN75ALS194NS made by TI or  equivalent) 

-To  be received by a line receiver (SN75175 made by 
TI o r  equivalent) 

-1CN-@ is OV for PG  output signal Connect to OV of 
the host controller 

P A 0  
* P A 0  

PBO 
* PBO 

P C 0  
* P C 0  

PG 
signal 
output 

-This is  PG phase-S signal output The cumulative 
number of motor rotations is continuously output in 
serial data  
This signal is  output by a line driver (SN75ALS194NS 
made by Texas Instruments o r  equivalent) 

-Receive this signal by a line driver (SN75175 made 
by Texas Instruments o r  equivalent) 

PG  
signal 
output 

PSO 
* PSO 

Open collector output 
Max voltage applied 30 VDC 
Max output current 20 mA 

Alarm output code 
(BCD code) 

- - 
Note Select TGON or  CLT by setting bit 4 of user constant Cn-01 
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5.6 OUTPUT CIRCUIT 

There are seven output signals 
TGON (or current hmlt detection), brake interlock, servo alarm, speed coincidence and three 
alarm codes for open collector output 

These output circuits are non-contact, employmg transistors Voltage and current 
spectficabons are 

Apphed Voltage (V Max) 5 30 V 

Conduction Current (Ip) 5 50 mA 

For alarm codes 1 to 3, I' is 20 mA max. 

NOTE 

The output circu~t requires a separate power supply (20 mA max for open 
collector output) It is recommended to use the same 24 V power supply 
used for the input circuit (Fig 5 7) 

OUTPUT 

+ 
24V 7 VMax - 

TGON (CURRENT LIMIT DETECTION) 
BRAKE INTERLOCK 
SERVO ALARM 
SPEED COINCIDENCE 

FLYWHEEL DIODE 
I ss 
1.: 

(CONNECT THE DIODE TO $ 
THE CORRECT POLARITY J I" 

Fig 5 7 Output Clrcutt 

5.6.1 Encoder (PG) Output Circuit 

[PAO, *PAO, PBO, *PBO, PCO, *PC01 

Outputs PG phase-A, -B, and -C (reference) stgnals Use as poslbon s~gnals Speclficatlons 
of output slgnals are as follows 

(1  ) Signal Form 

Two-phase pulse wlth 90-degree phase difference for phase-A, -B and reference pulse for 
phaseC 
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(2) Output C~rcu~t and Recewer C~rcu~t 

Output clrcuit is a line driver output circuit See Fig 5 8 

PHASE A 

PHASE-B 

PHASE C 

OUTPUT LINE 
TYPE MC3487 

3 PHASE A 

Lme receiver 

5 Type SN75l75 or equivalent 
- PHASE-B (made by Texas Instruments Inc ) 

R Termmate resistor 
(220 to 470 S2 ) 

C Decoupling capacitor 

11 - (0 1 P F) 
PHASE C 

Twisted pair wires 

Flg 5 8 Example of Output Clrcult and Recelver Clrcult 

(3) Output Phase (Frequency dividing ratio 111) 
(a) In case the incremental encoder 1s applied 

FOR FORWARD RUNNING FOR REVERSE RUNNING 

H 90" 

PHASE-B rn 
PHASE-C n- PHASE C A- 

(b) In case the absolute encoder is applied 

FOR FORWARD RUNNING FOR REVERSE RUNNING 

H go0 

PHASE B 

PHASE-C I- t PHASE C A- t 

Note For details of frequency dividing, refer to Par 7 (8), "PG Division Ratio Settlng " 

Fig 5 9 Forward/Reverse Output Phase 
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5.7 CONNECTOR TO TERMINAL CONVERSION UNlT FOR 1 CN 
(PERIPHERAL DEVICES FOR SGD SEiRVOPACK) 

SGD SERVOPACK 
SGD<:I:gS - CONNECTOR TO TERMINAL 

CONVERSION UNlT 

CONNECTING 

CONNECTION 
TO 1 CN 

-8- 

Note Connector to terminal conversion unit for 2CN is not provided Cable for absoluteEncrementa1 encoder 
is avadable For details, refer to Par 10 5, "CABLES " 

(2) Connectmg Cable (Accessones for conversion unit IUSP-TA36 113) 

CONNECTOR ON TERMINAL 
CONVERSION UNlT (40P) 

CONNECTOR ON AMPLIFIER SIDE ( 
1 01 36-6000EL 

C 
L 

9 r~ 500 1- P 

rn 

-rr 
0 

I( 
0- 
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5.8 CONNECTOR 2CN FOR OPTICAL ENCODER 

5.8.1 connector 2CN Layout 

Table 5 12 Connector 2CN Layout of SGD S E R V O P A C K  

, PG 
Power 
'0 v 

Batter1 ( + )  

For absolute 
?ncoder on11 ) 

PGOV i 2 I  Power / 12 / BAT + Batter) ( - )  

(Fo r  absolute 
encoder o n l ~ )  

P G  Input 
C-phase 

BAT - 

Y P C  

PG Input 
C-phase I PG 

Rower 
'0 v 

Rotating 

Input , 

PG Input 
A-phase 

P G  Input 
A-phase I 

PG Input 
S phase (Fo r  

absolute 
encdder onh  ) 

P G  Input 
B-phase 

S phase (Fo r  
absolute 

P G  Input 
B-phase 

F r a m e  
Ground 

I encoder on11 I 2o 
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5.8.2 Cable Specifications 

If required, order in units of standard lengths as shown in Table 5 13 

Table 5 13 Cable Speclflcatlons 
-- 

Y A S K A W A  
Drawlng No 

- - -- 

l ncremental E ncoder B9400064 Absolute E ncoder D P8409123 

Double KQVV-SW 
AWG22 x 3C 
AWG26 x 4P 

Double KQVV-SW 
AWG22 x 3C 
AWG26 x 6P 

General 
Speclf lcatlons 

F ~ n ~ s h ~ n g  
D l  menslons 

Recommended 
Receptacle 
Type 

(Soldered Type) (Soldered Type) 

Internal 
Composrtlon 
and Lead Color 

A1 1 Red I 
A2 I Black 1 

I AJ   re en yellow A? I Green yellow - 

F I / Bule/ W hite blue 
Twisted pair 
wires 

Yellow/ White 
F2  1 yellow 

B ( Blue/White blue 

Twisted pair 
wires 

Twisted pair 

Pale green/ 
White pale green 

Orange/ White 
orange 

YellowlWhite 

Twisted pair 
wires 

Twisted pair 
wires 

- 

Twisted pair 
wires 

Green/ White 
B 3  I green 

Twisted pair 
wires 

B 4  1 Orange/White 
orange 

Twisted pair 
wires 

Purple/White 
purple 

Y A S K A W A  
Standard 
Speclf ~catlons 

Twisted pair 
wires 

Gray/W hite 

" * 
Standard lengths 3 m ,  5 m ,  10 m ,  15 m ,  20 :m - 

I 

Twisted pair 
wires 

* For cables with connectors, see P a r  10 5, "CABLES " 

Note Allowable wiring distance between SGD S E R V O P A C ~  and SGM SERVOMOTOR (PG)  
II 

IS 20 m max  Cables must be assembled by authorized vendo;;. with appropriate tooling 
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5.8.3 Connection 

7 Twisted par wtres .- 
* Made by Texas Instruments Inc 

Fig 5 10 Connector 2CN for 
and 1 CN Output Processmg (When 

Incremental Encoder Connect~on 
usmg Connect~on Cable DP9320089-1) 

Fig 5 11 Connector 2CN for Absolute Encoder Connect~on 
and 1 CN Output Processmg (When usmg Connect~on Cable DP9320088-1) 
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6.1 POWER ON AND OFF 

The following dlagram (Rg 6 1 )  shows the sequence example for power ON/OFF 

SINGLE PHASE 
200 TO 230 VAC 
(50160 Hz) 

ITSGD SERVOPACK rp.1 

1 SUP Surge suppressor 
1D Flywheel diode (to prevent 5Ry spike) 

Fig 6 1 Connect~on Example for Power ONIOFF (200 VAC) 
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Precautions for Connections in Fig 6 1 are as follows 

Make sequence to assure that the main circuit power will be cut OFF by a servo alarm 
signal - 
For operation at alam signal output, refer to Par 6 5 4, "Protective Circuit Operation" 
When power is supplied to the power ON/OFF sequence shown in Fig 6 1, the normal 
signal is set (5Ry is turned ON ) in the control circuit after a maximum delay of 2 
seconds 

NOTE 
When the power is turned ON, a servo alarm signal continues for 
approximately 2 seconds to initialize the SGD SERVOPACK 

Since SGD SERVOPACK is of a capacitor input type, large in-rush current flows when 
the man circult power is turned ON (recharging nme 0 2 s ) If the power is turned 
ON and OFF frequently, the in-rush current limit resistor may be degraded and a 
malfunction may occur When the motor starts, turn ON the speed reference and turn it 
OFF when the motor stops Do not turn the power ON or OFF 

.A  momentary power failure may occur when power is supplied agan immediately after 
power turns OFF Make sure to turn ON the power after the time shown below has 
elapsed 

SGD- 

Power Holding 1 Time 

01 AS 
02AS 08AS 
04AS 

A5BS 
OlBS - 
02BS 

10 s 15 s 

200 VAC input 

100 VAC input 

Max Value 

Caution . 
High voltage remains for a while in SERVOPACK after power goes OFF 
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6.2 SPEED REFERENCE 

6.2.1 Speed Reference Circu~t 

From the external power, the speed reference voltage is given to input ICN-@ and -@ 
The method for giving speed reference voltage is shown below 

(1  ) For accurate (~nch~ng) speed settmg 

25 HP-1OB type Mulbple-rotabon type, w m  wound vanable resistor (with dlal MD10-30B4) 
made by Sakae Tsushm Inc 

SGD SERVOPACK 

12 1-3 

1-4 

(a) When Multiple-rotatton Type, 
W~re-Wound Var~able Reststor IS used 

RV30YN type Carbon-film vanable resistor made by Tokyo Cosmos Electnc 
Low- and high-speed relays Reed relays 

1kR (112 W OR OVER) 1 8kR (112 W OR OVER) 

OR EQUIVALENT 

SPEED) 

Note When a carbon reslstor is used, great residua! resistance remams, 
so the speed control range becomes approximately 5;00 1 

(b) When Carbon Vartable Reslst~r is used 

Ftg 6 2 Method for Gwng Speed Reffrence Voltage 
(for Accurate Speed Settmgb 
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(2) For relatrvely rough speed settmg 

1 8kR (112 W OR OVER) - 
Note When a carbon resistor is used, great residual resistance remans, 
so the speed control range becomes about 500 1 

Fig 6 3 Method for Gwng Speed Reference Voltage 
(for relatively rough speed settmg as compared wlth Fig 6 2) 

6.2.2 Stop Reference Circuit 

When glving a stop reference, do not open the speed reference clrcult (~cN-@), but set to 0 V 

1 8kn  (112 W OR OVER) 

&*a$ 

(a) When Mult~ple-rotat~on Type, W~re-Wound Var~able Res~stor IS used 

1 8kR RUN (ON) 
(1/2 W OR OVER) STOP (OFF) 

W O l  

OR EQUIVALENT 

2k R 1-3 

(b) When Carbon Vanable Res~stor IS used 

Fig 6 4 Method for G m g  Stop Reference 
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6.2.3 Changing Rated Reference Voltage (f 2 to k 10 V) 

To use at a voltage other than the rated reference voltage +6 V, perform the following steps 

< Setup procedure ) 
Using the digital operator (JUSP-OP02A-01 or -OP03A), enter motor rotation speed per 
volt [(r/min )/V] for user constant Cn-03 

(Examples) 
#When Cn-03 = 300 Entenng 10 V sets 3000 r/min (rated rotation speed) 
When Cn-03 = 600 Entenng 5 V sets 3000 r/min (rated rotation speed) 

When the machine is to be used with Yaskawa's POSITIONPACK for positioning, set up 
position loop gain for Cn-03 of the SERVOPACK 

6.2.4 Speed Control w~th Zero Clamp 

Speed control with zero clamp mode can be selected by setting bits A and B of user constant 
Cn-01 

In this mode, after motor rotatron speed falls below the set value of user constant Cn-OF, 
speed reference is disregarded and the motor speed is reduced to zero While the motor is 
stopped, posibon loop keeps it in servo-lock status 

Turning ON P-CON signal starts zero-clamp operation 
-In zero-clamp speed control mode, P/PI control camnot be switched like usual speed 
control mode since the P-CON signal is used for tummg the zero clamp funcbon ON/OFF 
signal 

6.2.5 Soft Start Functron 

Motor accelldecel time can be set up 

< Setup procedure > 

Set the bme in milliseconds acceleratmg to the mailmum motor rotabon speed (t . ) to 
user constant Cn-07 and decelerating to stop (t d ) to user bonstant Cn-23 
Make sure to set both user constants Cn-07 and Cn-23 
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6.2.6 Jog Operat~on 

The motor can be operated from the dlgital operator (JUSP-OP02A-1 or -0P03A) without 
entering speed reference dunng operation Jog speed (rlmin) can be varied depending on the 
value set to user constnat Cn-10 

6.2.7 External Settmg Speed Control 

External settmg speed control mode can be selected by setting b ~ t  2 of user constant Cn-02 

In thls mode, lnput value (1st to 3rd speeds) specified for user constants Cn-IF to Cn-21 
can be used 

To select the speeds, use contact Inputs P-CL and N-CL Specify the direction of rotatlon 
by P-CON lnput 

In thls mode, the current limlt functlon and the P/PI swltch functlon are unavailable 
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In the torque control mode, speed loop IS disconnected and the motor IS dr~ven by torque 
reference 

In thls mode, torque control I or torque control I1 can be selected by setting blt A or B of 
user constant Cn-0 1 

6.3.1 Torque Control I 

In torque control I, torque reference voltage n applled From external power supply across 
terminals 1 and 2 of 1CN 

3 Vlrated torque are preset at the factory pnor to shipment They can be changed by user 
constant Cn- 13 

Examples of givlng torque reference voltage are shown m the followmg 

( 1 ) For accurate (~nchmg) torque settmg 

In Figs 6 5 and 6 6, 1-1 and 1-2 are the Input term~nal number of SERVOPACK 

ZHP- 10B type Mult~ple-rota~on type, wlre-wound vanable mastor (with dm1 MD 10-3OB4) 

1 8kR (112W OR OVER) - 
J TYPE 25HP 106 

OR EQUIVALENT 

2k R l2 T 
1--1 

(a) When Mult~ple-rotat~on Type, 
W~re-Wound Vanable Res~stor Is used 
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-RV30YN type Carbon-film vanable resistor made by Tokyo Cosmos Electnc 
Low-and h~gh-speed relays Reed relays 

Note When a carbon resistor is used, great residual resistance remams, 
so the torque control range becomes approximately 500 1 

(b) When Carbon Vanable Res~stor e used 

Rg 6 5 Method of G m g  Torque Reference Voltage 
(for accurate torque settmg) 

(2)  For relat~vely rough torque settmg 

1 8kn (112 OR OVER) /!SCiD SEVOPACX 

Note When a carbon resistor is used, great residual resistance remans, 
so the torque control range becomes approximately 500 1 

hg 6 6 Method for Glvmg Torque Reference Voltage 
(for relatively rough torque settmg) 
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6.3.2 Torque Control II (Torque Control with Speed Limit + Speed Control) 

-In torque control 11, torque control is performed along with speed control using the motor 
speed limlt funct~on 
Switching from torque control to speed control can be accomplished by turning P-CON 
signal ON 
In torque control 11, P-CON signal is used for switching 'torque control and speed control so 
that P/PI control cannot be swltched hke dunng usual speed control 
An external power supply applies torque reference voltage across terminals 1 and 2 of input 
lCN, and speed hmit voltage (both forward and reverse sides speed limit at positive 
voltage) across terminals 3 and 4 of input 1 CN 
3 Vlrated torque are preset at the factory prior to shipment 
Examples of giving torque reference voltage and speed limit voltage are shown in the 
following 

(1  ) For accurate (nchmg) torque or speed hmd settmg 
The input temunal numbers of the SGD SERVOPACK shown in Figs 6 7 and 6 8 are for 
entering torque reference voltage Terminal numbers in parentheses are for entering 
speed limit voltage 

25HP- 10B type Mulbple-rotabon type, wue-wound vanable reslstor (wlth dlal MD 10- 
30B4) 

SGD SERVOPACK 

TYPE 25HP 10B 
OR EQUIVALENT 

12 

~ ~ w T * ~ * c v  - -- - 

(a) When Multiple-rotatlon Type, 
W~re-Wound Var lable  Res~stor IS used 
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mRV30YN type Carbon-film vanable reastor made by Tokyo Cosmos Electnc 
-Low- and hlgh-speed relays Reed relays 

1 kR (1 12 W OR OVER) 1 8kR (112 W OR OVER) 

pE 30 N 3 (FOR LOW TORQUE) 2 

~ Z V  RV30YN OR 03' kR 
(FOR HIGH 
TORQUE) 2: 

EQUIVALENT - 
2k R 1-1 (1-3) 

500 1 

Note When a carbon resistor is used, great residual resistance remams, 
so the torque control range becomes approximately 500 1 

(b) When carbon varlable reslstor IS used 

Flg 6 7 Method for Gwng Torque Referencdspeed Llmlt Voltage 
(for accurate torque or speed limit setting) 

(2) For relatwely rough torque or speed hm~t settmg 

1 8kS2 (112 W OR OVER) iSGD SERVOPACK 

1 2v 2k R 1-1 (1-3) 

Note When a carbon resistor is used, great residual resistance remans, 
so the torque control range becomes approximately 500 1 

Fig 6 8 Method for Gwmg Torque ReferencelSpeed L~rn~t Voltage 
(for relatively rough torque or speed limit setting) 
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6.4 USE OF 12-BIT ABSOLUTE ENCODER 

The 12-bit absolute encoder outputs PAO, PBO, PC0 and PSO are shown below 

SGD SERVOPACK 

ABSOLUTE ENCODER 
SEN 

PA0 

PBO 

PC0 
PSO 

Fig 6 9 Absolute Encoder Ou~tput 

When SEN signal is input (from a low to high level), absolute data are first output from 
PA0 as send data, then as initla1 incremental pulses PAC) and PBO (Zphase pulse with 90- 
degree phase difference) 

After this, output operation same as normal incremental encoder (2-phase pulse with 90- 
degree phase difference) is performed 
Number of rotations (send data) are output from PSO 

SEN SIGNAL OFF I ON 

INCREMENTAL PULSE 

Fig 6 10 Absolute Data Output 
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6.4.1 Absolute Data Contents 

Send data 
Indicates the position of the motor shaft (in terms of revolutions) from the reference 
position (value set at setup hme) 
Initial incremental pulse 
Pulse is output at the same pulse speed as rotation at approx 4900 r/min from the motor 
shaft origin positlon to the current motor shaft position 
Assuming that the send data value is M  (revolutions), the initlal mcremental pulse count 
value is P  o (pulses), and the number of output pulses per revolution of the motor 
(depending on divider circuit setting) is R (P /R), the current position P  E can be found by 
the expression 

REFERENCE POSITION 
(SETUP) CURRENT POSITION ( PE 

, 
COORDINATE -,2 - 1 + 1  + 2  
VALUES I 

I I I I 
I I I I 

I + 1  1 + 2  I I 

I 

VALUESOF M j I 
PE I I I 

I I 
I 

Po I 

(Example) 

P  E Current value read-out from encoder 
M  . Multi-revolution data 
P o  Initlal incremental pulses read-out from encoder (Normally, negative value) 
Ps Initial incremental pulses read-out at setup point (Normally, negative value 

This value is stored and controlled by upper controller ) 
P M  Current value required in user's system 
R Number of pulses (4096 pulses for this encoder) 

PE = M X R + P o  
P M  = P E  - P s  
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6.4.2 Output Signal Processing Circuit 

The 12-bit absolute encoder output processing circuit as shown below 
PROCESSING CIRCUIT 

Fig 6 11 Example of Output Processmg C~rcu~t 

6.4.3 Absolute Data Receive 

Process absolute data m the following sequence 

"NO OF ROTATIONS 
'bf- SERIAL DATA 
11 

Fig 6 12 Rece~ve Processmg of Absolute Data 

Make the SEN slgnal hlgh-level 
After 100 ms, set senal data receptlon/wa~hng status Clear the up/down counter to count 
incremental pulses 
Receive serial data of 8 bytes 
Normal incremental operation status is entered in approx 50 ms after the last senal data 
are received 

- 51 - 
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6.4.4 Serial Data Spec~f~cation for 12-b~t Absolute Encoder Phase-A (PAO) 

Table 6 1 Serral Data Specif~cation for Phase-A 

Transrniss~on Mode I Asynchronous (ASY NC) 

Baud Rate 1 9600 baud 

Start Bit I1 bit 

Character Code I ASCII 7 bits 

Stop 61 t  

P a r ~ t y  

Data Format  

1 blt 

Even 

I 8 characters , ( P / A ) ,  (+/-) ,  
(0  to 9)  x 5 digits ( C R )  

0 , 0 0 0  0  1 0  l , o  
START DATA EVEN 
BIT PARITY 

Fig 6 13 Ser~al Data for Phase-A 

During normal operaQon, send data of the number of cumulatwe rotations (5 d~gits) from the 
reference pomt (set at setup time) are output m the format shown in Table 6 1 

Zero rotation is displayed by either IP i- 00000 (cR)~ or 1 P - 00000 (cR)] 
Number of cumulatwe rotations is counted from 0 through +99999, then rotation 

register rolls over to f 00000 
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6.4.5 Serlal Data Specification for Phase-S (PSO) No. of Rotat~ons 

Table 6 2 Ser~a l  Data Spec~ f~ca t~on  For Phase-S 

Start Bit I 1  bit 

Transm~ss~on  Mode 

Baud Rate 

Stop Bl t  I 1  blt 

Asynchronous (ASY NC) 

9600 baud 

P a r ~ t y  1 Even 

Character Code I ASCII 7 bits 

NO OF ROTATIONS ABSOLUTE POSITION IN A 

p + (5 DIGITS) SINGLE rURN (4 DIGITS) 
OR OR "0" to "9" , "0"TO "9" 
A - r  7- n ~ p  

X % p J ~ ~ ~ ~ p J ~ ~ p J ~ ~ ~  
PS y-y 

I 
I \'. 
I -. --. . 

Data Format  

- 
EVEN 

13 characters , ( P / A ) ,  (+/-), 
(0 to 9) x 5 diglts, (0  to 9) X 4 digits ( C R )  

Fig 6 14 Ser~al Data for Phase-S 

During normal operation, send data of the number of cumulative rotations (5 digits) and the 
absolute positlon in a single turn (4 digits) are output in the format shown in Table 6.2 

The send penod is about 40 ms The absolute positlon data increase when the motor 
turns counterclockwise when viewed from the dnve end. 
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6.4.6 Incremental Pulse 

Initla1 mcremental pulse glvlng absolute data and normal incremental pulse are output 
through the frequency divider The frequency divider is set by Cn-OA 

SGD SERVOPACK 
ABSOLUTE 
ENCODER 

- PA0 

- PBO 
'' NUMBER OF 

SETTING PULSESIREV 

Flg 6 15 Incremental Pulse 
Output Phase 

FOR FORWARD RUNNING 

PHASE-A 1 I r l  J 
PHASE-B 

I 

FOR REVERSE RUNNING 

PHASE-A I 

PHASE C - t  PHASE-C 

Note For detsuls of frequency dividmg, refer to Par 7 (8), "PG Division Ratio Setting" 

Fig 6 16 ForwardIReverse Output Phase 

PC0 (reference pulse) synchronnes wlth PAO, but the pulse width becomes narrow because 
PC0 is not d~v~ded If the div~dmg ratio is not 1/2n, accurate 90-degree phase difference is 
not made and the pulses are output as shown in Fig 6 17 

(The phase difference between t and t ' is equal within one revolution, thus 
the minimum position error results ) 

PA0 

F I ~  6 17 Frequency D~v~d~ng Ratio and Output Phase D~fference 

PBO 

t 
t tSt1<2t  t ' t t  t t  t ' 

I L 
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6.4.7 SEN Signal 

When the SEN slgnal level IS changed from low to hlgh, i - 5  V power is supplled to the 
absolute encoder and senal data and tnltlal Incremental pulses are sent , then normal 
operaoon IS started 
If the SEN signal level IS changed from hlgh to low when the motor IS not energlzed, +5 V 
power IS not supplled to the absolute encoder 

Do not change the SEN slgnal level from low to high for three seconds after power IS 

turned ON The PAO, PBO undefined time before senal data are sent is prolonged 

Even if servo ON slgnal is entered when the SEN slgnal IS low, the motor cannot be 
energized (Base block IS set ) 

Even if servo ON slgnal IS entered, the motor is not energlzed untd the SEN slgnal is 
Input and the encoder starts normal operat~on, that IS, sendmg of send data and mt ld  
Incremental pulse is complete 

When the motor IS energlzed, the dropped SEN slgnal is disregarded as follows 

SERVOON ,,--,/ DISREGARDED 

SEN SIGNAL 
>ABSOLUTE: ; 

I DATA '-u/ 
/ SENDING 

MOTOR BASE BLOCK I BASE BLOCK RELEASING 
ENERGIZE 

Transistor type PNP is recommended 
Signal level High-level 4 V min 

( Low-level 0 7 V Max 1 
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6.4.8 Battery 

Be sure to use battery to store position information if absolute encoder power should fa1 
The following battery 1s recommended 

Lithium battery* type ER6VC, 3 6 V 2000 mAH X 1 

For battery replacement method, see Par 13 3 
* Made by TOSHIBA CORP 

MOTE 

-Securely connect-the battery so as to prevent an environmental change or a 
change with the passage of time from causing contact failure 

-Battery voltage is not monitored in the SERVOPACK Prevent the voltage 
from falling below 2 8 V If necessary in the system, provide a low battery 
voltage detection circuit or monitor 

.Refer to Par 13 3 for precautions for battery replacement method 
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6.4.9 Setup Method for l2-bit Absolute Encoder 

To clear the cumulatwe rotaoon number to zero to set up the motor, or when the absolute 
encoder has been left disconnected fi-om a battery for more than two days, the encoder needs 
to be setup by the following procedure (Under the above conditions, capacitors in the 
encoder may be charged insufficiently so that the internal circuits may malfunction ) 

Stncdy follow the procedure Otherwise, an error may occur 

I 

a Turn ON power to the SGD SERVOPACK 
C o ~ e c t  the SGD SERVOPACK, motor, and encoder properly 
Connect the battery and turn ON power to the SGD SERVOPACK 

@ Set the SEN signal (1CN-4) to high 
When the SEN signal is hgh, +5 V power is supplied to the encoder Keep tlus 
condibon for three minutes or longer to fully charge the backup capacitor 
In this stage, the encoder 1s in alarm status 

- 

@ Data reset 
*Turn OFF power to the SGD SERVOPACK Remove the 
encoder connector. 
Short connector terminals 13 and 14 of the encode1 for one or 
two seconds 

@ Wiring 
Restore the normal 6mng 

! I 
0 Power ON 

Turn ON power to +e SGD SERVOPACK Set t q  SEN signal to high-level If no 

error occurs, setup das been completed If alarm a IS output, restart from a ! I 
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6.4.10 Alarm Output of the 12-bit Absolute Encoder 

Table 6 3 lists error detection functions of the 12-bit absolute encoder 
If an error occurs in the encoder while the SGD SERVOPACK is operating, the SGD 

I l l  I 1 1  

SERVOPACK dnsplays I I I A 1 8 10 1 on the digital operator 

Set the SEN signal (1CN-5) to low (or, turn OFF the 5 V power to the encoder) nn this stage 

The SGD SERVOPACK outputs SGD SERVOPACK alarm code ALMBO from the 
PA0 output terminals (1 CN-20, -2 1) I 

*Turn the SEN signal to hngh agam (or, turn ON the 5 V power to the encoder) The encoder 

outputs phase-A serial data ALARM0 * [T] and phase-S serial data ALARMO*, 

* [T] to the SOD SERVOPACK The SGD SERVOPACK in turn outputs phase-A 

and -S senal data fiom the PA0 and PSO output terminals When the digital operator is 
connected, the SGD SERVOPACK determines the type of error from the above data 

and changes the display of digital operator to I I I A 1 8 1 * 1 
*Turn the SEN signal to low agam (or, turn OFF the 5 V power to the encoder) The SGD 
SERVOPACK outputs the SGD SERVOPACK alarm code after judgment, ALM8 

* [x) , from the PA0 output terminal 

If the SGD SERVOPACK miscounts PG pulses and the number of pulses per rotatlon 

is an odd sum, the SGD SERVOPACK displays M I  on the dngital operator but 
phase-A and -S send data are not output since the encoder is functioning normally (For 
demls of the send data, see Table 6 4 ) 

Table 6 3 A larm Output 

Name I Contents 

Backup Alarm 

Battery Alarm 

Backup voltage drop is detected (This check ensures 
data  reliability of the number of cumulative rotations ) 

Battery voltage drop is detected (Thls checks for battery 
replacement timing or  break in wire ) 

Checksum Error I Memory data  check resulted in an error 

Overspeed I Rotation speed is 400 r /min or  higher when 5 V power 1s 
turned ON 

I Sensor check resulted in an  error (indicatmg an internal 
Absolute Error 

error in the encoder) 
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Table 6 4 Encoder A larm Clutput 

Input Output 
Status l g ~ t a l  Operator 

Dlsplay 
Phase-A Output ( P A 0  SEN Slgnal Phase-S Output (PSO) 

(SV ON) 

(SV OFF) 

Also ( d l ,  (7, (D)  and (B)  
are  available I 

I 

Low 
(Encoder 
power OFF) 

Not Specified (SGD SERVOPACK 
Alarm Code) i 

ALARMO* * * * *  ALARMO* [<:] H1gh 
(Encoder 
power ON) (Phase-A Serial Data) 

1- 
Not Specified Low 

(Encoder 
3ower OFF) (SGD SERVOPACK 

Alarm Code) 

(Perform a n  alarm reset F n- the reset method, refer to Par 8 3 ) 

(Encoder 
Low-H1gh I- error I S  
Power ON) 

(SV ON) 

-- 

Note 
uOOOnn shows optional numbers 
" * i * * " shows optional characters and numbers (It  depends on the type of a larm code For  

details, see Table 6 5 ) 
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Table 6 5 Output In accordance w ~ t h  Encoder Alarm 

Alarm 

Backup Alarm 

Battery Alarm 

Checksum Error 

Over speed 

Absolute Error 

Backup Alarm 
+ 

Battery Alarm 

ALARMOA I ALM81 

D~splay 

D~grtal  Operator 
D~splay 

I ALARMOA, 
I 

ALARMOD I ALM83 1 ALARMOD, 

1 ALARMOB I ALM82 1 ALARMOB, 

Phase-S Output (PSO) 

(P  hase-S Ser~al  
Data) 

Phase-A Output (PAO) 

CHEC [T] 

( Phase-A Ser~a l  
Data) 

ALARMOP 

(SGD-SERVOPACK 
Alarm Code) 

ALM 85 

El 
I ALARMOP, 

OVER [F] 

ABSO [CR) 
ALARMOH 

I 

ALM 84 I ALARMOH, I 

BACK [F] 
(or  BATT) 

ALARMOE 

Notes 
1 Digital operator display and SGD SERVOPACK alarm codes are  also output for a la rms  that 

occurred within the SGD SERVOPACK other than the above encoder a la rms  For  detalls of the 
SGD SERVOPACK alarm codes, refer to P a r  6 5, "Protective Functions " 

ALM 81 

2 The dlgital operator is SGD SERVOPACK peripheral equlprnent For  details, refer to P a r  8, 
"DIGITAL OPERATOR " 

ALARMOE, 
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Table 6 6 Alarm D~splays 

D ~ g ~ t a l  Operator 
(Traceback Data) 

RED 
REF' 

Alarm Code 
Se r~a l  output I o A L M  u tp u t 

ALM 00 CR 

ALM 02 Clr 

A b s o l ~ ~ t e  Encoder Data Er ror  

Parameter Breakdown 

Parameter Settlng Er ror  ALM 04 CR x 

ALM 10 CR x 

ALM 40 CR x 

ALM 51 Clc x 

Overcurrent 

Overvoltage 
- - - -  

Feedba~ck Overspeed (Detected a t  110% of 
max  speed ) 

Overspeed Reference Input (Detected at  110% 
of max  speed ) 

Overload (Momentary overload) 

ALM 52 CR 1 
ALM 71 CR 

ALM 72 Cri 

ALM 80 CR 

Overload (Continuous overload ) 

Encoder Error  

Encoder Backup Alarm t ALM 81 CK x 

ALM 82 CK x 

ALM 83 CR x 

ALM 84 CR x 

ALM 85 CR x 

ALM b l  CR x 

Encoder Checksum Error  

Encoder Battery Alarm 

Encoder Absolute Error  

Encoder overspeed? 

Reference Input Read Er ror  
- 

Overrun 

PA-, P B-phase Disconnection of PG Signal 
Llne 

ALM c3 Cn 1 
ALM c4 CR R PC Dis~~onnection of PC Signal Lme 

Momentarj Porn er Loss Alarm (Detected 
when power is turned ON again during power 
holding time ) 

* 0 Output transistor ON 
X Output transistor OFF 

ALM F3 CR 

7 Detected only when 12-bit absolute encoder is used 

x 
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6.4.11 Alarm Code Serial Output 

The alarm contents are output as senal data from PA0 output (1CN-20,21 plns) 

(1) Serial data receiving 

Use a sequence as shown in Fig 6 19 to process alarm data 

, -  . - 

5  ms 20 ms ioms 5 m s '  
Mn Max Max Mln 

Fig 6 19 Alarm Data Rece~vmg Process 

a Make the SEN signal low level at servo alarm occurrence (in alarm status) 
@ After 20 ms, set send data reception-wiutmg-state 

@ Receive send data of 7 bytes 
@ Alarm releasing process is enabled approx 5 ms after the last serlal data are re 

Note When any SEN signals other than in servo alarm status are changed from low level to high level, 
absolute data are transferred 

(2) Alarm senal data specifications 

*' Alarm serial data 
" CODE " 

n ,I 

Data  Transmiss ion " A "  " L "  - " C R "  
Method Asynchronous ( ASYNC) 

I 
9600 bauds  I L --------- 

-I 

0 1  0 0 0 0 0 1  0  1 - 
t 

P a n t y  Even I- 
[r 

" A '  

Character  Code ASCII 7 b ~ t s  rn 

Data  F o r m a t  I 7 characters  ( A )  ( L )  ( R 4 )  
( a l a r m  code) ( ) (CR)  

Flg 6 20 Serlal Data 

f l  7 bytes of senal data (7 characters) are sent 

(A), (L), (M), (alarm code), ( ) and (CR) are available for the format 
(CR) IS the code of carnage return 
Refer to Table 6 6 for alarm codes 

- 62 - 
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6.5 PROTECTIVE FUNCTIONS 

SGD SERVOPACK provides funcbons to protect the dnve and motor from malfunctions 

6.5.1 Dynamic Brake Function 

SGD SERVOPACK incorporates a dynamic brake for emergency stop This brake operates 
when 

Alarm (fault detecbon) occurs 
Servo ON input is opened 

*Power supply is turned OFF 
Overtravel (P/N-OT) occurs. 

Coasting to a stop can also be selected by user constant selbng 
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6.5.2 Alarm Detection Functions 

Table 6 7 lists alarm detection functions of the SGD SERVOPACK Type of alarm is 
ldentlfied by a combination of three alarm code outputs 

Table 6 7 A la rm Detect~on Funct~on 0 Output transistor ON 
x Output transistor OFF 

Output Form 
A larm 

Detect~on 
Funct~on 

D~g~tal Operator 
J USP-OPOPA-1 Type 
JUSP-OP03A Type 

A la rm 
Iutput Code 

Detect~on Contents i V A L M  
Output 

- -- 

Parameter 
error 

An absolute error or parameter error  
1s detected 

+ A n  overcurrent for the main circuit 
is  detected 

+ An overheat for the SERVOPACK 
heat sink is detected 

Overcurrent 

-- - 

The main circuit DC voltage exceeds 
about 420 V Overvoltage 

+The motor speed exceeds the 
maximum allowable rotation speed 

+ Speed reference voltage exceeding 
the max rotation speed is input 

Overs peed 

An overload to the motor and the SGD 
SERVOPACK is detected Overload 

- 

Reference 
input read 
error 

Trouble with the circuit on the SGD 
SERVOPACK board is detected 

-- 

+Phase Detection 
Error 

8 Overrun 
@Disconnection 

of PG signal line 

Encoder alarrr 

+ Overrun resulting from connection 
error of the motor or  PG signals 

+Disconnection is detected in PG 
signal cables 

Absolute encoder a larm 

Momentary 
power loss 

Momentary power failure (less than 
holding time) is detected 

Digital 
operator 
( transrnlssion 
error)  

Transmission error between digital 
operator and SGD SERVOPACK (not specified) 

This is not an 
alarm 

d A numeral appears in this position identifying the type of the a la rm (For  details, see 
Tables 8A 6 and 8B 6 ) 
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6.5.3 Servo Alarm Output (ALM, ALM-SG) 

If any of the alarm detect~on functions listed in Par 6 5 '2 is activated, the power dnve clrcuit 
in the SGD SERVOPACK is turned OFF and an alarm d~splay 1s output 

8 When no digital operator is provided The red LED on the SGD SERVOPACK lights 
When a digital operator is provided Alarm contents are displayed on the digital operator 
(See Table 6 3 ) An alarm code is also output to external equipment through open collector 
output circuits ALOl to AL03 For the alarm codes, see Table 6 7 

6.5.4 Protective Circuit Operation 

An alarm signal indicates some trouble Check the cause and fix the problem and restart the 
operabon 
Procedure for troubleshootmg and correctwe acbon 

Using the error traceback mode function of the digital operator (JUSP-OP02A-1 or 
-OP03A), check history of errors and take acbon according to Table 14 2 

6.5.5 Resetting Servo Alarm 

To reset a servo alarm, Input the alarm reset s~gnal or turn OFF power 

(1  ) When no Dlgltal Operator IS Prov~ded 
Displays on the front panel of the SGD SERVOPACK 
Power ON . Green LED "ON" 
Alarm occurred Red LED "ON" 

(2) When a D~g~tal Operator IS Prov~ded 
Status of the SGD SERVOPACK is displayed (For detads, refer to Par 8, "DIGITAL 
OPERATOR (JUSP-OP02A- 1,  -0P03A) " 
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6.7 PRECAUTIONS FOR APPLICATION 

6.7.1 Overhanging Loads 

The motor is rotated by the load , it is impossible to apply brake (regenerative brake) agmst 
this rotauon and achieve continuous running 
Example Dnving a motor to lower objects (without counterweight) 

Since SGD SERVOPACK has short time regeneratme brake capability 
(corresponding to the motor stopping t~me), for application to a overhanging loads, contact 
your YASKAWA representatwe 
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6.7.2 Load Inertia J L 

For the allowable load lnertia J L  converted to the motor shaft, refer to the following figs 
(200 VAC, with incremental encoder) 

LOAD INERTIA 
(kg m2X10-4) 

LOAD INERTIA 
(kg r n z X l O 4 )  

(oz rn ~ 2 x 1 0 3 )  

- 0 3000 4500 

SPEED ( r/m~n ) SPEED ( r/m~n ) 

LOAD INERTIA 
(kg ~ 1 2 x 1 0 4 )  

LOAD INERTIA 
(kg rn2X10-4) 

(oz ~n ~ 2 x 1 0 3 )  

12  5  

10 0 

7 5 

50 

2 5  

0 

(oz n ~ 2 x 1 0 3 )  

60 

3000 4500 
SPEED ( r/m~ n ) 

0 3000 4500 

SPEED ( r/mm ) 

LOAD INERTIA LOAD INERTIA 
(kg r n z X 1 0 4 )  (kg r n 2 X l 0 4 )  

(02 In 

1 OOW 

SPEED ( r/m~n SPEED ( r/m~n ) 
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If the allowable inertia is exceeded, an overvoltage alarm may be occurred during 
deceleration If this occurs, take one or more of the follow~ng actions 

-Reduce the current limit 
-Slow down the deceleration curve 
-Decrease the maxlmum speed 
-Provide a regeneratwe unit 

For demls, contact your YASKAWA representatwe 

6.7.3 Regeneratwe Unit (Peripheral Device for SGD SERVOPACK) 

( I  ) Ratmg and Spec~f~catlons 

Table 6 8 Speclficatlons of Regenerat~ve Unlt  

Applicable SGD SERVOPACK 
Regenerative Operation 
Voltage 

Regenerative Current 

Alarm Detection Functlon 

A l a r m  Output 

Slze In mm (In inches) 

380 VDC I 

JUSP-RG08 Remarks 

(2) Recommended Connection 

-- - 

8 ADC 

Regenerative resistance disconnection, 
regenerative TR malfunction, overvoltage 

l b  contact (contact "open" a t  protectlve 
function operation) 

55 W X 160 H X 130 D 
( 2  17 W X 6 30 H X 5 12 D)  

SGD SERVOPACK 

Regenerative resistance 
value 5052, 60 W 

200V operation is 
available 

REGENERATIVE UNIT 
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(3)  Notes on Applcat~ons 

The regenerative unit has three alarm detection functions (regenerative-resistance- 
d~sconnect~on detection, regenerative-TR-malfunction detection and overvoltage 
detection) 

- If any of these trouble detection function is activated, the internal alarm relay 1s tnpped, 
and connection between output terrn~nals @ and @ on the regenerative unit becomes 
open 
Make a sequence so that power supply (R-T) to the SGD SERVOPACK IS turned OFF 
whenever the alarm relay is actlvated 

It takes two or three seconds after the alarm relay is activated until it recovers to normal 
status (The relay recovers when the man capacntor m the SGD SERVOPACK has 
been fully discharged ) 

6.7.4 High Voltage Line 

If the supply voltage is 400/440 V, the voltage must be dropped to 200 V or 100 V using a 
power transformer Table 6 9 shows the transformer selec~on Connection should be made 
so that the power is supplied and cut through the primary side of the transformer 

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



6.8 PRECAUTIONS OF OPERATION 

6.8.1 Noise Control 

SGD SERVOPACK uses h~gh-speed sw~tching elements in the main crrcult When these 

high-speed switch~ng elements are switched, the effect of $ or F ( s w ~ t c h i n ~  noise) may 
sometimes occur depending on the winng or grounding method 

SGD SERVOPACK incorporates a CPU Thls requires wlnng and provlslon to prevent 
nolse interference To reduce switchmg noise as much as possible, the recommended method 
of wlnng and groundmg is shown in R g  6 22 

(1  ) Groundmg Method 

OPERATING RELAY 
SEQUENCE 
USER SIGNAL 
GENERATING CIRCUIT 

* ONE POINT GROUNDING 
(CLASS 3 OR HIGHER) 

Twistedpatrwires 

Notes 
1 Use wlres of 3 5 mm2 or larger for groundmg to the case (preferably flat- 

woven copper wue) 
2 Connect line filters observmg the precautions ds shown in (2), "Noise 

filter installation " 
Fig 6 22 Groundmg Method 

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



Motor frame grounding 
When the motor 1s at the machine slde and grounded through the frame, Cf $ current 
flows fiom the PWM power through the stress capacitance of the motor To prevent tlus 
effect of current, motor ground term~nal FG (motor frame) should be connected to 
terminal @ of SGD SERVOPACK (Termmal @ of SGD SERVOPACK should be 
directly grounded ) 

-SGD SERVOPACK SG 0 V 
Noise may remam 1x1 the input stgnal line, so make sure to ground SG 0 V When motor 
wlring is contamed in metal conduits, the condults and boxes must be grounded The 
above grounding uses one-point grounding 

When noise filters are installed to prevent nolse from the power line, the block type must 
be used The recommended noise filters are shown in Table 6 9 The power supply to 
penpherals also needs nolse filters 

NOTE 

If the noise filter connection 1s wrong, the effect decreases greatly 
Obserwng the precautions, carefully connect them as shown in F~gs 6 23 to 
6 26 

Table 6 9 Recommended No1 je Fi l ter 

Class I SGD SERVOPACK Appl~cable No~se  
Type 1 F ~ l t e r  

(0 13 HP)  
200 V A C  -2-' 

4 

(0 27 HP)  

(0 53 H P )  SGD-04AS 

1 30 1 SGD-A3BS 1 (0 04 HP) 1 1 SGD-A5BS (0 07 H P )  
100 V A C  

(0 13 HP)  SGD-OlBS 
w 

Poor 

Recommended No~se  ~ ~ l t e r  * 

Single-phase 200 VAC 
class, 5A 

Single-phase 200 VAC 
class, 10 A 

Single-phase 200 VAC 
class, 20 A 

Single-phase 200 VAC 
class, 5 A 

Single-phase 200 VAC 
class, 10 A 

* Made by Tokin Corp 
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6.8.1 Noise Control (Cont'd) 

(a) Separate the input and output leads 
Do not bundle or run them in the same 
duct 

(b) Do not bundle the ground lead with the 
filter output h e  or other signal lines or 
run them In the same duct 

FILTER h FILTER H 
BOX 

Box I 

POOR 

FILTER P 
BOX 

POOR 
Fig 6 24 

FILTER 

BOX 

SEPARATE) CIRCUITS 

GOOD 

-L 
BOX 

- 
FILTER - 

GOOD 

- 
-- 

(c) Connect the ground lead singly to the 
box or the ground panel FILTER 

- -0 
E E 

THICK /I 
+LDm AND 

GROUND SHORT 

- - - - 
BOX BOX 

POOR GOOD 
Fig 6 25 

THE GROUND L E A ~  
CAN BE NEAR 1 1  
THE INPUT LINE 

- A' -- 
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(d) If the control panel contams the filter, 
connect the filter ground and the 
equipment ground to the base of the 
control unit 

6.8.2 Power Line Protection 

- - 
CONTROL PANEL 

SGD SERVOPACK is operated through the commercial power line (200 V or 100 V). To 
prevent power line accidents due to grounding error, contact error, or to protect the system 
from a fire, circuit breakers (MCCB) or fuses must be installed according to the number of 
SGD SERVOPACKS used (Table 6 10). 

A fast blow fuse cannot be used, because of the in-rush current. 

Table 6 10 Power Supply Capacity and  MCCB o r  Fuse Capacity 

Power Capacity Per 
Class SGD SGD SERVOPACK * MCCB o r  Fuse f 

k V A  

5 

200 V A C  
SGD-O2AS 0 75 

100 V A C  - 1  5 

* Values at  rated load 

t Overload characteristics (25°C) 200%/2s or  morb 700%/O 01s or  more i' 

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



6.9.1 Connection for Reverse Motor Running 

If the machine construction requires that the normal forward rotatlon reference is used for 
reverse motor running and the normal reverse rotation reference for forward running, set bit 0 
of user constant Cn-02 to 1, or short circuit across terminals @-1) and @=7) on the PG 
connector (2CN) 

In this case, other change of motor and PG connection is not requlred 

,-4 ! ~ C N  1 ( 0 V OF PG) 

SHoRTED - 2CN 7 (DIR) 

As for the divider outputs from the SGD SERVOPACK, phase-B precedes phase-A by 
90 degrees when forward rotatlon reference 1s Input 
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6.9.2 Holding Brake Interlock Signal 

A brake signal can be output for lnterlockmg motor circuit power ON/OFF status and motor 
rotabon speed. 
( Setup procedure > 
The brake signal is output from 1 CN-7 (10). Delay ume t B [ X 10 ms] from start of 
brakmg to motor power OFF can be adjusted by settmg a value for user constant Cn-12 

Table 6 11 Brake T l m ~ n g  

T ~ m ~ n g  w ~ t h  Servo ON S~gnal 

SERVO OFF 

SV ON 1 ( SERVOON I-' 
- 
BK SIGNAL I 

I 
MOTOR POWER ON 

POWER OFF 
I 

POWER ON 

T ~ m l n g  w ~ t h  Power Supply 

MIAIN POWER 1 OFF 
SUPPLY 1 56 TO 75 rns 

tB Braking time (Set by Cn-12, 0 to 500 ms )  

Timing a t  Servo OFF, main power supply OFF, a larm occurrence 

Servo OFF 

Alarm occurrence 

Power OFF 

SERVO OFF - 
I 

NORMAL 
OPERATION 

7 I OFF - 
Motor Power ON/OFF 

i% slgnal When thls p o d  exceeds "Cn-16 X 10 ms", 
BK s~gnal turns OFF regardless of motor speed 

r/m t n 

Motor speed 

0 
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SGD SERVOPACK supports the following user constants that can be set up and modified to 
fit the system 

Learn the meanings of these constants and use them Use the digital operator to set up 
and modify them (See Par 8, "DIGITAL OPERATOR (JUSP-OPO2A-1, -0P03A) " 

(1  ) Speed Reference Adjustment Gam Cn-03 (VREFGN) 
-This constant is for adjustmg motor speed reference Possible adjustment range is from 

0 to 2 162 (rlmin /V) 
-Factory setting 1s rated speed16 V 

(2) Speed Loop Gain Cn-04 (LOOPHZ) 
-This is the proportional gam for the speed contoller Adjustment range is from 1 to 2000 

(Hz) (when used at an equivalent inertla) 
-Factory settmg is 80 (Hz) 
When motor is rotated without load, set to 40 (Hz) or lower 

(3)  Speed Loop lntegrat~on Time Constant Cn-05 (PITIME) 
-Ths is mtegrabon hme for the speed controller Adjustment range IS from 2 to 10,000 (ms) 
-Factory settlng is 20 (ms) 

(4)  Emergency Stop Torque Cn-06 (EMGTRQ) 
-Set up braking torque for overtravel stop (a percentage of the motor is rated torque) 
Setting range is from 0% to the maximum torque (100% = rated torque) 

I t  is possible to decelerate the motor at the set torque value, if the overtravel inputs PIN- 
OT are tnggered (1CN-16, -17 set bit 8 of Cn-01) 

*Factory settmg is the maximum torque 

(5) Soft Start Time Cn-07 (SFSACC),Cn-23 (SFSDEC) 
-This constant sets time required to accelerate from 0 r/min to the maximum rotatlon 
speed to Cn-07 and to decelerate from the maximum rotation speed to 0 r/mm to Cn-23 
Settmg range is from 0 to 10,000 (ms) 

*Factory setting is 0 (ms) 
If positioning control is to be performed, normally set the constant to 0 (ms) 

-Both Cn-07 and Cn-23 should be setup 

(6) Forward Runnmg Torque Llm~t Cn-08 (TLMTF) 
*This is torque limit of the motor in the forward running direction Setting range is from 
0% to the maximum torque (1 00% = rated torque) 

*Factory setting 1s the maximum torque. 

(7) Reverse Runnmg Torque Llm~t Cn-09 (TLMTR) 
-This is torque limit of the motor in the reverse running direct~on Settmg range is from 
0% to the maximum torque (100% = rated torque) 

*Factory setting IS the maximum torque 
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(8) PG D~wdmg Ratlo Settmg Cn-OA (PGRAT) 
*Number of detected (phase-A and -B) pulses per rotabon sent from the PG (encoder) 1s 
converted to the pulse number accordmg to the setlmg of tlus constant and is output to 
1CN-20 to -23 
Set the number of output'pulses per rotahon Sethng range depends on the PG 
See the followmg table 

Encoder I Number of Encoder Pulses (P/IR) I D ~ v ~ d ~ n g  PulseSet Value 

Absol ute E ncoder I 1024 I Any mteger from 16 to 1024 

Incremental Encoder 1 2048 

(9) Zero-Speed Level Cn-OB (TGONLV) 
*This is motor zero-speed deterrnmnahon level Settlng range 1s from 1 (r/mln ) to the 
maximum speed 
When the motor rotatlon speed exceeds the set value, sequence output TGON IS turned 
ON (between 1CN-9 and - 10 are "closed") 
Factory settmg 1s 20 (r/min.) 

Any integer from 16 to 2048 

(10) Mode Sw~tches 
-The following constants are used for setting mode switch operating polnts Detect~on 
polnts where PI control is switched to P control are set for lmprovlng transient 
character~sbc of accelerabon, decelera~on and output saturation of the speed controller 
Different levels can be set for three types of detechon points for the mode switch 

Torque reference (output from the speed controllet) Cn-OC (TRQMSW) 

Speed reference Cn-OD (REFMSW) 

Detection of motor acceleration Cn-OE (ACCMSW) 
-The detection polnts can be selected by settmg bits of user constant Cn-01 

(1 1) Zero-clamp Level Cn-OF (ZCLVL) 
-This is the motor rotation speed level at which zero'iclamp IS performed Settmg range 

IS from 0 to the maxlmum speed 
Dunng speed control with zero-clamp (set by bit A br B of Cn-01), if contact input 

1 P-CON IS ON when the motor rotation speed drol?s to the set value or lower, speed 
reference IS d~sconnected and the motor speed is r4duced to zero After the motor is 
stopped, servo lock status is mamtiuned 

(14 Jog Speed Cn-10 (JOGSPD) 
Set up jogging speed Settmg range 1s from 0 r/mm '/to the maximum speed 
To start joggmg, enter the operahon reference from $e digital operator 

*Factory settmg is 500 (r/min ) 
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(13) Encoder Pulse Number Cn-11 (PULSNO) 
-This IS the number of pulses per rotation of the motor encoder 
-Factory settmg is 2048 (P/R) 
-When 12-bit absolute encoder IS used, set to 1024 (P/R) 

(14) Delay Time from Brake Reference Output to SVOFF Operat~on 
Cn-12 (BRKTIM) 
-This is delay time from the output of brake reference to the actuation of SVOFF for a 
motor w~th a brake. Settmg range is from 0 ms to 500 ms, m Increments of 10 ms 
Factory settmg is 0 ( X 10 ms) 

(15) Select~on of Sequence Inputs, Reference S~gnal Error Stop Methods, Control 
Modes, and Mode Sw~tches 
Use user constant Cn-01 memory switches for the above selections (For the assignment 
and explanation of the memory switches, see Table 7 4, "User Constant Cn-01 List.") 

See sequences (a), (b) and select an error stop method fit for the system 

STOP METHOD - CONDITION AFTER STOP 
I 
I 
I 
I 

Note Numbers in a circle inlcate bit numbers 
of Cn-01 Arrows md~cate standard settlng 

ZEROSPEED 
STOP ZERO 

CLAMP 
I 
I 

(a) Sequence on OT mode 

STOP METHOD CONDITION AFTER STOP 

0 

(b) Sequence on fault mode (except OT mode) 

F I ~  7 1 Error Stop Sequences 
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(16) Forward Rotat~on External Current L~rn~t Cn-18 (CLMIF) 
This is motor current limit in the forward rotatlon direction This limit IS effectwe when 
contact Input P-CL (ICN-11) is ON Setting range is from 0% to the maximum torque 
(1 00% = rated torque) Factory setting is the maximum torque 

(11) Reverse Rotat~on External Current L~rn~t Cn-19 (CLMIR) 
This IS motor current limit in the reverse rotation direction This limit IS effechve when 
contact input N-CL (1CN-12) in ON Setting range IS from 0% to the maximum torque 
(100% = rated torque) Factory settmg is the maximum torque 

(18) Contact Input Speed Control 
The following constants are used to enter a mode where speed control is performed 
accordlng to contact inputs P-CL and N-CL (1 CN- 1 1, - 12) 
Three speeds are programmed 
Corresponding user constants are shown below 

1st speed Cn-IF (SPEEDI) 
2nd speed Cn-20 (SPEED2) 
3rd speed . Cn-21 (SPEED3) 

Settlng range of each constant IS from 0 (r/mln ) to the maxlmum speed Factory setting 
is 100 (r/min ) for the first speed, 200 (r/min.) for the second, and 300 (r/min ) for the 
third. 

Table 7 1 Speed Settmg 
Table 7 2 Rotat~on D ~ r e c t ~ o n  

Seth ng - 
Selected Speed 1 N-CL I P-CL Rotat~on D ~ r e c t ~ o n  I P-CON 

1 st I ON I O F F  Forward I O F F  

2nd I O N I O N  Reverse I ON 

3rd I O F F  I ON 

Stop I O F F  I O F F  

(19) Speed Colnc~dence S~gnal Output W~dth Cn-22 (VCMPLV) 
The speed coincidence signal is output when the absolute value of the difference between 

'I the speed reference and actual rotation speed (speed deviabon) is not greater than the set 
II value For example, if set value is 100 rlmin and col~manded speed is 2000 r/min , the 

signal is output when actual rotation speed is from 1900 r/min to 2100 r/min 
II Setting range IS from 0 to 100 (r/min ) Factory sethng is 10 (r/min ) 

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



Table 7 3 User Constants Cn-03 through Cn-23 (Constant Setting) L ~ s t  

Lower Upper 
~ l r n l t  ~ l m ~ t  

( r /min) /V 10 2162 

Hz 1 2000 

m s  2 10000 

User 1 Symbol 1 :onstant Name 
-- 

Cn-03 I 1 Speed Reference 
Adjustment Gain 

Rated Speed/ 6 Cn-04 1 LOOPHZ 1 Speed Loop Gain 

I I Speed Loop 
Cn-05 PJTIME Integration Time 

Constant 

Cn-1A I POSGN I Positlon Loop Gain 

in: 1 EMGTRa 1 ~ m e r g e n c ~  s top  
Torque 

OT Note 

Max Torque I Mode 
% Max O Torque 

% Max O Torque Cn-08 I TLMTF 1 Forward Running 
Torque Limit 

Max Torque I %Ie 

Max 
% 1 O 1 Torque Max Torque 1 Cn-09 / TLMTR 1 Reverse Running 

Torque Limit - 
1 

Rated Torque 

Cn-13 TCRFGN Torque Reference 1 lGain 

Cn-14 / TCRLMT 1 Speed Limit with 
Torque Control I 

Max 
r/mln 1 O / Speed Max Speed I 

( Torque Reference I TRQFIL I Filter Time Constanl 0 Torque Cn-18IcLMw - 1 Forward Current Limit External 

Cn-19 / CLMIR 1 Reverse External 
Current Lirnit 

Cn-07 / SFSACC 1 Soft Start  Tlme 
(Acceleration) 

Cn-23 I SFSDEC I Soft Star t  Time 
(Deceleration) 

Cn-OB ( TGONLV I Zero-speed Level 
Max 

r/mln 1 1 Speed 

Cn-OF 1 ZCLVL I Zero-clamp Level 

Cn-22 I VCMPLV I Speed Coincidence 
Srgnal Output Width 

Delay Time from 
Braking Reference to 
SVOFF 

Note 100% = rated torque 

* Factory setting of Cn-04 (speed loop gain) is determmed by the following conditions 
Load inertia I; motor inertia X 3 

Be sure to set the value of Cn-04 to 40 or  less when motor is rotated without load If the value has  
been kept a t  the factory setting, the motor may oscillate 

After modifying Cn-OA (PG division ratio setting), and Cn-11 (Number of Encoder Pulses setting) turn 
OFF power and s tar t  up  again The modified value takes effect only after restarting 

f Cn-1A (position loop gain) is required when zero-clamp function is  used 

# When soft s tar t  function is  used, both Cn-07 and Cn-23 should be set 
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Table 7 3 User Constants Cn-03 through Cn-23 (Constant Setting) L ~ s t  (Cont'd) 

V) 
C, 

c 
([I 
*.r 
V) 
c 
0 
0 
Qa 
0 
C 
Q, 
3 
0 
a, 
V) 

V) 
C, 

c 
([I 
C, 
V) 
C 
0 
0 
L 
a, 

5 
0 

User 
:onstant 

Cn-OA 

Cn- 11 

Cn-OC 

Cn-OD 

Symbol 1 Name 
pp - - 

Motor Rotation 
r /min  I 0 Max 

brake reference is  I 
Speed 

output ) 

BRKWAI 

Encoder 
Number of 
Pulses 2048 

PGRAT 

Brake Timing at  
Motor Rotation 
(Waiting time from 
SVOFF to brake 
reference output ) 

PG Dividing Ratio 1 P / R  1 16 1 32768 

PULSNo 

REFMSW 1 Mode Switch 
(Speed Reference) 'Irnin 1 O 1 Speed 

10 m s  

Encoder 
Number I P / R  1 513 32768 1 Number of 1 Pulses Pulses 2048 

TRQMSW 

Mode Switch 

Detection) 

JOGSPD JOG Speed r /min  Speed 500 
Max O 

I 

10 

Mode Switch 
(Torque Reference) 

SPEED1 1st Speed Speed 100 
Max r /min 

100 

SPEED2 2nd Speed r /m in  Speed 200 
Max 

I 

% 

SPEED3 3rd Speed 
Max r/rnin Speed 

300 

Note 100% = rated torque 

O 

* Factory setting of Cn-04 (speed loop gain) is determined by the following conditions 
Load inertia 5 motor inertia X 3 

Be sure to set the value of Cn-04 to 40 or  less when motor is  roiated without load If the value has 
been kept a t  the factory setting, the motor may oscillate 

t After modifying Cn-OA (PG division ratio setting), and Cn-11 ,,(Number of Encoder Pulses setting) turn 
OFF power and s tar t  up  again The modified value takes effect only after restartmg I, 

Max 
Torque 

f Cn-1A (position loop gain) is  required when zero-clamp functlibn is used 
I1 

# When soft s tar t  function i s  used, both Cn-07 and Cn-23 should be set 

200 
N O ~ C  
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Table 7 4 User Constant Cn-01 (Memory Switch) L ~ s t  

0 Servo ON/OFF by external input (SV-ON) 
0 

1 The servo is ON a t  all times 
0 The external input (SEN) is  used 

Regardless of the SEN signal presence, SGD SERVOPACK 0 
automatically concludes that the "H" level prevails 

1 

onlv 

2 

Sequence 
l nput 
Select~on 0 The P-OT signal prohibits forward running 

0 
1 Forward running is  permitted a t  all times 
0 The N-OT signal permits reverse running 

0 
1 Reverse running is  permitted at  all times 

TGON signal is used a s  a signal output when rotation is  detected 
O (TGON) 0 

1 TGON signal is used a s  a signal when current limit is detected 

0 Maintains the servo alarm status a t  momentary power loss reset 

Releases the servo alarm status automatically a t  momentary power O 
loss reset 

Sequence 
Output 
S~gnal 
Changeover 
(TGON) 
Treatment of 
Momentary 
Power Loss 
Reset 

(DB stop) O The dynamic brake stops the motor 
0 

(Coasting to a stop) 
The motor is freed and brought to a stop 

(DB OFF after DB stop) O The dynamlc brake is  turned OFF after the motor is stopped 
1 

(DB continuously ON after DB stop) 
The dynamic brake remains activated after the motor is stopped Fault 

Stop 
Select~on 

-- - 

0 The overtravel status stop method coincides with bit 6 
(Overtravel zero speed stop) 

1 In the overtravel status,  the motor is stopped a t  the torque setting 
0 

defined by user constant Cn-06 
In the overtravel status,  base blocking (BB) is  implemented after 
the motor stops 0 
In the overtravel status,  zero clamping is effected after zero speed 1 
stop 
<Torque reference) O O Based on the torque reference level defined by user constant Cn-OC 
(Speed reference) O Based on the meed reference level defined by user constant Cn-OD Mode 

SWI tch 
Select~on (Acceleration) O Based on the acceleration level defined by user constant Cn-OE 

I T<h",":Le switch function is not provlded 
- - 

0 I Incremental encoder n Encoder 
Select~on 

- 
1 1 Absolute encoder 1 " 

I Don't change 1 0  

* The fault stop method in the torque control mode complies with bit 6 

7 Selects the status based on the stop method selected for the overtravel status (bit  8) 

f Selects the mode switch operating condition When the mode switch operates, the speed control mode 
changes from P I control to P control (Effective only for speed control) 

# When the setting of user constant Cn-01 is  changed, turn OFF the power supply once and restart  the 
operation 
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Table 7 4 User Constant Cn-01 (Memory Switch) L ~ s t  (Cont'd) 

-- -- 

Control 
Mode 
Select~on 

Descr ~ p t ~ o n  
- - -p - - - - 

<Speed control) 
Regular speed control 
The P-CON signal (1CN- 
15) is used to effect P /PI  
control changeover 

<Zero clamp speed control) 
After the motor is stopped 
(ZCLVL), the speed 
reference is disconnected 
to execute the zero speed 
stop function After this, 
it maintains the servo lock 
status 
The P-CON signal (1CN- 
15) is  used to turn the zero 
clamp function ON and 
OFF 

(Torque control I > 
The motor output torque i e  
controlled by the torque 
reference (T-REF)  
The V-REF cannot be 
used 

(Torque control II > 
The P-CON signal (1CN 
15) is used for-torque/speed 
control mode changeover 

Torque control mode 
The motor output torque is 
controlled by the torque 
reference (T-REF) 
The speed limit can be 
entered from outside 
(V-REF) 
The V-REF voltage (+) 
limits both the forward and 
reverse running speeds 

I MOTOR SPEED I 

Speed control mode 
The speed reference is  
entered from the V-REF 
The T-REF cannot be 
used 

Reference l nput 

Speed reference (V-REF 

Torque reference 
(T-I? E F )  

At torque control 
Torque reference 
(T-REF) 
Speed reference 
(V-REF) 

At speed control 
Speed reference 
(V-REF) 

Notes 
If speed goes beyond 
the limit negative 
feedback of torque in 
proportion to speed 
difference from limit 
speed occurs to restor1 
moderate speed 
Thmefore, width of 
acl,ual motor rotation 
speed limit depends 01 

loald conditions 
'I 

In case of continuous 
rekeneration (tension 
coritrol) 
Please contact your 
loclal YASKAWA 
rehresentative 

Sequence 
S~gnal  Input 

P-CON 
OFF 
PI control 
ON 
P control 

P-CON 
OFF 
Zero clamp 
functlon OFF 
ON 
Zero clamp 
functlon ON 

None 

P-CON 
O F F  
Torque 
control 
ON 
Speed 
control 

tandard 
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Table 7 5 User Constant Cn-02 (Memory Switch) L ~ s t  

Reverse 
Rotat~on 
Mode 

Home 
P o s ~ t ~ o n  
Error 
Mask 

I I I selection (1st to 3rd speed) signals I 

0 

Contact 0 

Reference 

, 

Note Turn OFF the power supply after setting 

1 ( ABSO ) 
PG only 

0 

1 

Contact inputs P-CL and N-CL are  used a s  power supply limit ON/ 
OFF reference inputs Contact input P-CON is used a s  a signal 
specified in bit A or  B of user constant Cn-01 

Contact inputs P-CL and N-CL are  used a s  speed input reference 

0 

1 

0 

CCW Forward running 

CW Forward running 
0 

Home position error is detected 

Home position error is  not detected 
0 
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8. DIGITAL OPERATOR (TYPES : JUSP-OP02A-1,03A) 

8A. DIGITAL OPERATOR (TYPE : JUSP-OPOPA-1) 
OPERATION METHOD 

8A.1 SWITCH OPERATION 

Fig 8A 1 shows the dlgital operator The digltal operator has vanous functions as listed by 
modes in Par 8A 2, "DIGITAL OPERATOR FUNCTIOIVS " 

Notes 
1 The data set by the digital operator 1s retamed in SERVOPACK even after the power IS turned OFF 
2 Even if the power is turned OFF after fault occurrence, the fault data is retamed in memory Therefore, it is 

possible to check the fault data after the power is turned back ON 
3 The monitor mode can be changed even during operations 

Fig 8A 1 D~g~tal Operator (Hand-held Type) 

_. 5 DIGITS, 7-SEGMENTS LED 

DIGITAL 
SERVOPACK J f ~ ~ " p ~ ~ ~  

y YASKAWA 
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8A.2 DIGITAL OPERATOR FUNCTIONS 

Table 8A 1 shows the digital operator's functions The status d~splay is the default when - 
control power 1s turned ON To change the mode, use [E) key as shown ln Fig 8A 2 

Table 8A 1 D ~ g ~ t a l  Operator Funct~ons 

Mode 

Status l nd~ca t~on  
Mode 

Sett~ng Mode 

Mon~tor  Mode 

Fault Traceback 
lnd~cat~on Mode 

~ & i o u s  Status Indications 
**Base Block 
.*On Operation (See P a r  8A 3) 
..Fault 

Refer to "User Constant Setting " (See P a r  8A 4 1) 

#Operation (JOG) from digital operator (See P a r  8A 4 3) 
-Speed Reference/Torque Reference Offset Adjustment (See P a r ,  8A 4 4) 
#Clearing Fault  Traceback Data (See P a r  8A 4 5) 
-Check of Motor Parameters (See P a r  8A 4 7) 
-Auto Tuning (See P a r  8A 4 8) 
-Check of Software Version (See P a r  8A 4 9) 

Various Monitoring 
-Speed 
-Speed Reference 
=.Torque Reference 
@Number of Pulses from Origin (Phase-U) 
-Electrical Angle 
@Internal Status Bit (See P a r  8A 5) 

Fault  History (See P a r  8A 6) 

Control Power 

PANEL INDICATION 

I Status lnd~cat~on Mode ( 

I Settmg Mode I 

I Mon~tor Mode I 

I Fault Traceback lnd~cat~on 
Mode 

Fig 8A 2 Mode Changeover 

- 86 - 
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8A.3 STATUS INDICATION MODE 

When this mode IS selected, the condit~on of SERVOPACK IS ~nd~cated wlth b~ts  and codes 
as shown in Fig 8A 3 Table 8A 2 shows the bit data contents Table 8A 3 shows the codes 
and cond~uons 

ALARM 
(RFm) . Alarm reset switch 

. Changes status indrcat~on mode Into setting mode. 

Panel Display 

SPEED COINCIDENCE TGON OR CURRENT LIMIT DETEC TlON 

SPEED REFERE NCE INPUT 

- 

b 

/ T * 

POWER SUPPLY ON TORQUE 
CODE 

REFERENCE INPUT 

Fig 8A 3 Status lndlcatlon Mode 

Table 8A 2 Bit Data Contents Table 8A 3 Codes and Status 

Bit Data Code Remarks Status 
- - 

Power 
Supply ON -- 

B B  

Light goes ON with power 
supply ON 

Light goes ON with base 
block, and goes OFF with 
servo ON 

Base Block 

On Operation 

Forward Running 
Prohibited Speed 

COI nc~dence 

Light goes ON when motor 
rotating speed reaches Internal 
speed reference Reverse Running 

Prohibited 
Light goes ON with motor 
rotating speed hlgher than 
TGON level (Standard setting 
is 20 r /min)  

TGON 
Alarm Status 
Refer to Table 8A 6 Selected 

by bit 4 of 
user 
constant 
Cn-01 

Light goes ON when torque 
reference reaches the torque 
limit value (TGON or  current 
limit detection is displayed 
according to bit 4 of user 
constant Cn-01 ) 

Current 
L l m ~ t  
Detect  on 

Speed 
Reference 
lnput 

Light goes ON with speed 
reference input equal to or  
higher than 1% of rnax speed 

Torque 
Reference 
lnput 

Light goes ON with torque 
reference input more than 10% 
of rated torque 

Only a t  
torque 
control 
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8A.4 SElllNG MODE 

In th~s mode, the following operatlons can be performed 
*User constant setup and monltor 
-Jog operatlons from the d~gital operator 
-Offset adjustment 
*Fault traceback data clearmg 
Check of motor parameters 
Auto tuning 
Check of software verslon 

8A.4.1 User Constant (Data) Setup and Mon~tor (Cn-03 to Cn-23) 

Panel D~splay 

BLINK 

SETTING MODE ITEM NO 0 DATA 

R l  

Fig 8A 4 User Constant Settmg 

II Set up the item number with the [XI , [GJ , IS_] , or [TI key 

With the [c] or [F] key, choose a setup dig~t The chosen dlg~t starts bl~nk~ng to 

indicate that its numencal value can be changed 

W~th the /\ or V key, increase or decrease the nurnencal value untd the des~red 0 0 
value IS obtaned 

W~th the jsR) key, d~splay the data related to the selected Item number 

With the [ , [ , (<) , or [y] key, set UP the data (The same 

operation as stated in ) 

DSPL Retiun the data w~th the [SET] key 

W~th the [ER] key, return to the Item No d~splay status 

Repeat steps through as needed 

Using the s ~ ,  key, swltch from the settlng mode to the mon~tor mode r Y  
For detruls, see Table 7 3, "User Constants Cn-03 through Cn-23 (Constant Setting) L~st  I' 

- 88 - 
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8A.4.2 User Constant (Memory Sw~tch) Setup and Monitor (Cn-01 and Cn-02) 

User constants Cn-01 and Cn-02 can be set up or monitored as memory swltch bits The 
procedures for Item number setup and data dlsplay are the same as lndlcated in Par 8A 4 1 
and 

Panel Display 

BIT NO 

F P 

1 I SETTING BIT NO 

Fig 8A 5 Bit Date D~splay 

With the [<I or (5) key, enter the setup memory switch bit No at the far right 

end of the panel 

With the A key, set the memory sw~tch to ON or OFF (e~ther or V can 0 0 0 
be used) The panel indication comes on when the sw~tch is ON, and goes off when the 
switch IS OFF 

Repeat steps and as needed 

Retam the data with the [E' key - 
Wlth the LERJ key, return to the item No dlsplay status 

Usmg the EL key, sw~tch from the settmg mode to the monltor mode 
[SET) 

Table 7 4 shows memory swltches of user constant Cn-01 and Table 7 5 those of user 
constant Cn-02 
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8A.4.3 Digital Operator Jog Operation Mode Select~on 
and Operatmg Procedure 

( 1  ) D~g~tal  Operator Jog Operat~on Mode Select~on 
When user constant Cn-00 is set to 00, the operations are to be controlled from the digital 
operator 

Panel Display 

SETTING MODE ITEM NO 

O F F  

- 
DATA 

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY 

Fig 8A 6 D~g~tal  Operator Jog Operat~on Mode 

Select the item number 00 with the - 
DATA 

With the jKRJ key, display the data related to the selected ltem number 

With the [x] , [G] , [<I or [T] key, select the number 00 

With the [s) key, turn ON or OFF the monltor panel jog operation mode 

With the LzR] key, return to the Itern No display status 

Using the EL key, swltch from the settmg mode to the monltor mode [ sm J 

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



(2) D~g~tal Operator Jog Operat~on Procedure 
For speed reference adjustment, use user constant Cn- 10 (see Table 7 3) 

With the @ switch, effect SVON/SVOFF changeover 
77 

The motor runs m the forward direction whle  the \ key is held down I J  
The motor runs in the reverse direction while the key is held down 
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8A.4.4 Speed Reference Offset Adjustment 

When user constant Cn-00 is set to 01, the system enters the speed reference offset 
adjustment mode 

Panel D~splay 

- 
SETTING MODE ITEM NO 

I I 
- 

DATA 

I Speed reference and torque 
reference offset adjustment execut~on I 

Fig 8A 7 Speed Reference Offset Adjustment 

Select the Item number 00 with the [x] , [G] , [<I or [T] key - 
W~th the [-$ key, display the data related to the selected item number 

Wlth the [x] , [ , [r) or [T] key, select the number 01 

Apply the des~red zero speed reference voltage with speed reference input Apply the 
desired zero torque reference voltage wlth torque reference input 

Wlth the - key, make speed reference offset adjustment and return to the user [El 
constant Cn-00 data d~splay status 

Wlth the [Eq ENTER key, return to the item No display status 

Us~ng the [z) key, switch from the setting mode to the monitor mode 
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8A.4.5 Clearing Fault Traceback Data 

When user constant Cn-00 is set to 02, fault traceback data are cleared 

Panel Display 

SETTING MODE ITEM NO DATA 

Clea~ Ing fault traceback data 

Fig 8A 8 Clearmg Fault Traceback Data 

Select the item number 00 with the , [G) , [<I or ()I key - 
W~th  the IEFR] key, display the data related to the selected item number 

W~th the [x] , [G) , [r] or [T) key, *elect the number 02 

With the key, clear fault traceback data and 

data display status. 

rejturn to the user constant Cn-00 

W~th the (59  key, return to the item No display 
ENlER 

Usmg the [EL] key, switch from the setting mode 
SET 

status 

tq me monitor mode 
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8A.4.6 Speed Reference Offset Manual Adjustment 

(1  ) Mode Settmg In Speed Reference Offset Manual Adjustment 

When user constant Cn-00 IS set to 03, the system enters the speed reference offset 
manual adjustment mode 

Panel Display 

- - - 
SETTING MODE ITEM NO €a 

SPEED REFERENCE INPUT OFFSET ADJUSTMENT MODE 

Fig 8A 9 Speed Reference Offset Manual Adjustment Mode 

Set up item number 00 w ~ t h  the [x] , [v] , [r] or [y) key - 
W ~ t h  the (EER) key, display the data related to the selected item number 

With the , [ , r<] or [>1 key, select the number 03 

With the [EJ key, switch the adjustment mode 

W ~ t h  the kgd key, return to the Item No d~splay status 

Using the [E] key, switch from the settmg mode to the mon~tor mode 
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(2) Speed Reference Offset Manual Adjustment 

Input a voltage that w~ll obtiun zero speed reference to the speed reference Input Input a 
voltage that w~ll obtiun zero torque reference to the torque reference input (Normally 0 V) 

While the key IS held down, the offset is added to the forward running side 0 
Whrle the V key is held down, the offset IS added to the reverese runnmg side 0 
Us~ng the [z] key, store offset data, then enter the mon~tor mode 

Offset adjustment is performed so that the LED indsauon may basically become zero , 
however, the perfect zero status of indicahon does not always offer optlmum adjustment 
Therefore, adjust the offset carefully, taking actual motor rotation mto cons~derahon 
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8A.4.7 Check of Motor Parameters 

(1  ) Check Method of Motor Parameters 

When user constant Cn-00 is set to 04, the system enters the motor parameter check 
mode 

Panel D~splay 

u - - 
SETTING MODE ITEM NO DATA 

MOTOR PARAMETER DISPLAY 

MODIFICATION NUMBER DISPLAY 

Fig 8A 10 Sw~tch Funct~ons In Motor Parameter Check 

Set up item number 00 with the [x] 9 [v) 9 [r] Or [TI key 

W ~ t h  the key, display the data related to the selected Item number 
I 

With the [x) , , [<I or [y] key, select the number 

DSPL 
With the key, check the motor parameter 

With the LER) key, return to the item No d~splay status 

Using the [s] key, switch from the setting mode to the monitor mode 
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(2) Parameter D~splay 

Motor Parameter 

f f Motor Capacity 

Motor Type 
0 2 Siries, 200 V 
1 Z Smes, 100 V 

Modlficabon Index 

Mod~f~cation No (Hexadecimal display) 

Nos Corresponding to Alphabets 
A =10 
b = l l  

C = 1 2  

d = 1 3  
E =14 
F = 15 
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8A.4.8 Auto Tuning 

(1  ) Mode Settmg In Auto Tunmg 

When user constant Cn-00 is set to 05, the system enters the auto tuning mode 

Panel Display 

0 H - Q 

I 

SETTING MODE 

MACHINE RIGIDITY SELECTION MODE 

TUNING MODE 
I - 

Depress the EL key to stop 1 M 
t 

Depress the key or turn ON the S- s~gnal 

Depress the [XI or [v] key 

Depress the xL key to stop I LEI 

TUNING C f' MPLETION 1 Depress the [E) - key to stop 

Stop depressmg the [XI Or [G) key 

F l g  8A 11 Auto Tunmg Mode 
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Set up Item number 00 with the [l] , [v] , (1_1 or [T] key - 
DATA With the key, display the data related to the selected Item number 

With the [XI , p) , [<I or [>) key, select the number 05 

DSPL 
Wlth the [SET) key, swtch to the machine regldity selection mode or tuning mode 

DATA 
With the [KR) key, return to the item No dlsplay status 

DSPL 
Using the [=J key, swttch from the settmg mode to the monltor mode 
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(2) Tunmg Method 

Speed settlng 

When tunlng IS being performed, the maxlmum value of speed reference is set by user 
constant Cn-10 Set the value to approx~mately 500 r/min (If the value IS too small, 
auto tunmg cannot be performed properly ) 

The motor runs ~nterm~ttently when the or V key IS held down (The 0 0 
motor does not run at the same speed cont~nuously ) 

Machme ng~d~ty  selection 
Accordmg to the machme rig~dity, select the followmg 

1 LOW response 

1 - 1 1 1 6 1 1 ?I Medlum response 

~ ~ - ~ ~ ~ ~ ~ ~ ~ i 3 ~  Highresponse 

When the machme r ~ g ~ d ~ t y  IS not defined, select the middle-speed response 

Machme v~bratlon 

When entenng the servo ON status w~th the s v o ~  sw~tch or machme wbrates 8 
DSPL 

suddenly at depressing the [x) or [G) key, depress the [L) key and 

stop the tunlng operatlon - 
DSPL 

Then depress the [=) key to enter the machine ng~d~ty  selection mode, and set the 

level of machme rig~d~ty select~on at one level lower 

When tun~ng IS not completed 

When tun~ng IS not completed even though the mach~ne does not wbrate, depress the 

[E) key to stop the tunlng operatlon 

Then depress the [ key to enter the machine rig~d~ty selection mode and set 

the level of machme ng~dity select~on at one level h~gher 
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(c) Tunmg 

W~th the (&$) sw~tch, effect SVON/SVOFF changeover 
w 

The motor runs in the forward d~rec~on  while the (/\) key IS held down 

13 The motor runs in the reverse direction wh~le the ( V I key is held down 
L d  

Note If the machine wbrates when depressing the key, stop depressing the or 

(V) key since the gain is decreased 
0 

W~th the tunlng completion, n 1s d~splayed and power supply to the 
motor is stopped 

Stop depressmg the l/\\ or key D~splay is returned to 

Input s~gnals 
In the auto tunmg mode, OT signal is effectwe 
Make sure to input OT s~gnal 
When absolute encoder IS used, SEN signal IS also effectwe and should be Input 
When these s~gnals are not used, set the b~ts of 1,2 and 3 of user constant Cn-01 to 1 
respectwel y 

*During overtravel (OT s~gnal IS OFF), auto tunlng cannot be performed 
Perform auto tunlng when the dnven part of the machme is not m the overtravel 
posi tlon 

When performmg auto tumng, make sure to keep the P-CON s~gnal OFF (PI control 
status) 

When S-ON s~gnal IS used, d~splay the n a a and turn ON the signal 
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8A.4.9 Check of Software Version 

(1  ) Mode Settlng In Software Verslon Check 

When user constant Cn-00 is set to 06, the system enters the software verslon check 
mode 

Panel Display 

0 H 

- 
SETTING MODE ITEM NO 

SOFTWARE VERSION 

Fig 8A 12 Sof tware  Version Check M o d e  

Set up ~tem number 00 wrth the [x] , (V) , [r] or (5) key 

With the [=A) key, display the data related to the selected Item number 
ENTER 
I 

With the [x] , [G) , [r] or [)) key, select the number 06 

With the [E] key, d~splay the software version 

With the D n T A  key, return to the Item No display status [=I 
Usmg the E L  key, switch from the setting mode to the monltor mode 

[SET j 
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(2) Software Vers~on D~splay 

I TY pe 
A Speed control 
d Positioning control 
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8A.5 MONITOR MODE 

In this mode, the speed reference, torque reference, and other data can be monitored on the 
digital operator 
Table 8A 4 lists the data that can be monitored 

Table 8A 4 Data Mon~tored 

Mon~tor  No 1 Data Mon~tored 

02 ( Torque Reference (96) 

00 

0 1 

No of Pulses from Phase-U edge 

Electrical Angle ( d e d  

Feedback Speed ( r /min)  

Speed Reference ( r / r n i n )  

05 1 Internal Status Bit Displaj 1 (Refer to Table 8A 5) 

MONITOR MODE MONITOR NO 
INDICATION 

\ 1 

MONITOR DATA 

F l g  8A 13 Sw~tch Functions In Mon~tor Mode 

4 With the or V key, select a desired monitor No u u 
With the LEd key, initiate monitor display 

Usmg the [=A] key, return to the monitor No selection status 
ENTER 

With the [z] key, switch from the rnonltor mode to the fault traceback mode 
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Table 8A 5 Rlt l n d ~ c a t ~ o n  of Mon~tor Mode Un-05 Internal Status 

61 t  No I Symbol , Contents Remarks 
-- - - -- - - 

Turns ON a t  servo alarm 
- - 

Turns ON a t  dynamic braking 

@ I DIR Turns ON in reverse run mode 

TGON 
G o .  

CLT 

Turns ON a t  motor running 
(Motor speed is TGON level o r  higher) Select by setting of bit 4 of 

user constant Cn-01 
Turns ON during current limit 

Turns ON speed coincidence 

Turns ON a t  mode switch ON @ I MSON 

I P-CL Turns ON during forward current limit 

@ IN-CL Turns ON during reverse current limit 

Motor under Current Conduction 

Turns OFF when input 
signal is a t  high level Incremental encoder only 

Phase- W 

Incremental encoder only 
- - - - - - -- 

Incremental encoder only 

Turns ON a t  SVON signal is ON 

P-CON 

0 * 

ZCLMP 

DR 

Turns ON during poperation input 
Select by setting of bit A or  
B of user constant Cn-01 or 
bit 2 of user constant Cn-02 

Zero clamp operation 

Rotating direction input by external set! ing 
speed (ON at  reverse, OFF a t  forward) 

@ I P-OT Turns ON a t  forward running prohibit input 

Turns ON a t  reverse running prohibit i n  put @ ( N-OT 

Turns ON a t  SEN signal input Absolute encoder only 
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8A. 6 FAULT TRACEBACK MODE 

In this mode, mnformation on past fault occurrences can be displayed 
Information on up to 10 past fault occurrences can be stored 
When a fault is reset or the control power is turned ON, traceback data A 99 is saved (These 
data are also counted as one of a total of 10 stored ttems of fault information ) 

=For the relationship between traceback data and fault descnptions, refer to Table 8A 6 

u I 
FAULT TRACEBACKDATA 
OCCURRENCE NO 

Fig 8A 14 Fault Traceback Mode 

With the [x] or p) key, increae or decrease the fault occurrence number 

The fault lnfonnation related to the selected number is then displayed (The higher the 
fault occurrence number, the older the fault occurrence ) 

Wlth the [Eg  key, switch from the fault traceback mode to the status display 
SET 

mode 
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Table 8A 6 Error D~splays w ~ t h  D ~ g ~ t a l  Operator and Traceback Data 

Dlgital Operator 
(Traceback Data: Remarks 

Absolute Encoder Data Error  Only when absolute encoder is  used 

Parameter Breakdown 

Parameter Setting Error  

Overcurrent or  Heatsink Overheat or  
Ground Fault  

Overvoltage 

Feedback Overspeed I Detected a t  110% of max  speed 

Overspeed Reference Input 1 Detected a t  110% of max  speed 

Overload Momentary overload 

Overload ~ ; m t i n u o u s  overload 

Encoder Er ror  Only when absolute encoder is used 

Encoder Backup Alarm 
Only when 12-bit absolute encoder is  
used 

Encoder Checksum Error  
Only when 12-bit absolute encoder is  
used 

Encoder Battery Alarm 
Only when 12-bit absolute encoder is 
used 

Only when 12-bit absolute encoder is  
used 

Encoder Absolute Error  

Only when 12-bit absolute encoder is  
u~ ,ed  

Encoder Overspeed 

Reference Input Read Error 

Overrun 

Phase Detection Error  
0 hly when incremental encoder is 
d e d  

PA-, PB-phase Disconnection of PG 
Signal Line 

PC  Disconnection of PG signal Line 

Momentary Power Loss Alarm 
~ 'btected when power is turned ON 11 again during power holding time 

Not Applicable to Alarm 
Alarm Reset, Power ON 

Only for traceback data  

Digital Operator Transmission Error  1 
Digital operator error 
Not detected as  traceback data  

Digital Operator Transmission Error  2 
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88. DIGITAL OPERATOR (TYPE : JUSP-OP03A) 
OPERATION METHOD 

8B.1 SWITCH OPERATION 

R g  8B 1 shows the dlgltal operator The dlgltal operator has vanous funct~ons as listed by 
modes m Par 8B 2, "DIGITAL OPERATOR FUNCTIONS" 

Notes 
1 The data set by the digital operator is retained in SERVOPACK even after the power is turned OFF 
2 Even if the power is turned OFF after fault occurrence, the fault data is retained in memory Therefore, it is 

possible to check the fault data after the power is turned back ON 
3 The monitor mode can be changed even during operations 

Fig 88 1 D~g~tal Operator (Mounted Type) 

, SDIGITS 7 SEGMENTS LED 
/ 

f SERVOPACK / 

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



88.2 DIGITAL OPERATOR FUNCTIONS 

Table 8B 1 shows the d~g~tal  operator's funct~ons The status display is the default when 
MODEBET 

control power IS turned ON To change the mode, use ( key as shown in Fig 8B 2 
2 

Table 8B 1 D ~ g ~ t a l  Operator Funct~ons 

Mode 

Status l nd~ca t~on  
Mode 

Settmg Mode 

Mon~tor  Mode 

Fault Traceback 
l nd~ca t~on  Mode 

Furict~on 

Various Status Indications 
Base Block 
On Operation (See P a r  8B 3) 
Fault  

Refer to "User Constant Setting " (See P a r  8B 4 1) 

Operation (JOG) from digital operator (See P a r  8B 4 3) 
Speed Reference/Torque Reference Offset Adjustment (See Pa r ,  8B 4 4) 
Clearing Fault Traceback Data (See P a r  8B 4 5) 
Check of Motor Parameters (See P a r  8B 4 7)  
Auto Tuning (See P a r  8B 4 8)  
Check of Software Version (See P a r  8B 4 9) 

Various Monitoring 
Speed 
Speed Reference 
Torque Reference 
Number of Pulses from Origin (Phase-U) 
Electrical Angle 
Internal Status Bit (See P a r  8B 5) 

Fault History (See P a r  8B 6) 

Control Power 

I Status lnd~cat~on Mode I 

Mon~tor Mode 

MODEBET 

Fault Traceback ( lnd~cat~on Mode 

PANEL INDICATION 

Fig 8B 2 Mode Changeover 

- 109 - 
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8B.3 STATUS INDICATION MODE 

When ths  mode is selected, the condition of SERVOPACK is indicated with bits and codes 
as shown in Fig 8B 3 Table 8B 2 shows the bit data contents Table 8B 3 shows the codes 
and conditions. 

UP DOWN 

[t) [T] Push both keys simultaneously to reset alarm 

[ ) Changes status indication mode into settmg mode 

Panel Display 

SPEED COINCIDENCE 
TGON OR CURRENT LIMIT DETECTION 

SPEED REFERENCE INPUT 

Fig 8B 3 Status lnd~cat~on Mode 

B I ~  Data 

Power 
Supply ON 

Speed 
COI nc~ dence 

TGON 

Current 
L ~ r n ~ t  
Detect~on 

Speed 
Reference 
l nput 

Torque 
Reference 
l nput 

Table 8B 2 Bit Data Contents Table 88 3 Codes and Status 

Contents I Remarks Code I Status 

Light goes ON with power 
supply ON Base Block L/ r,( I 
Light goes ON with base 
block, and goes OFF with 
servo ON 

Light goes ON when motor 
rotating speed reaches internal 
speed reference 

Light goes ON with motor 
rotating speed higher than 
TGON level (Standard setting 
is 20 r /min)  

Light goes ON when torque 
reference reaches the torque 
limit value (TGON or  current 
limit detection is displayed 
according to bit 4 of user 
constant Cn-01 ) 

Selected 
by bit 4 of 
user 
constant 
Cn-01 

Light goes ON wlth speed 
reference input equal to o r  

of rated torque control 

,- ,-, On Operation I 
n 1 I Forward Running 
a C Prohibited 

1 I Reverse Running 
1-1 0 c Prohibited 

1 7  1 7  1 7  
L L 

t 

Alarm Status 
Refer to Table 8B 6 
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86.4 SETTING MODE 

In thls mode, the followlng operatlons can be performed 
User constant setup and monitor 
Jog operatlons from the digital operator 
Offset adjustment 
Fault traceback data cleanng 
Check of motor parameters 
Auto tumng 
Check of software verslon 

88.4.1 User Constant (Data) Setup and Monitor (Cn-03 to Cn-23) 

Panel Display 

- 
DATA 

SETTING MODE ITEM NO 

BLINK 
\I / 

DATA 

Flg 8B 4 User Constant Settmg 

DOWN 

Set up the Item number with the 

Whlle the key 1s held down, the numencal value Increases or decreases successively by 
one 

DATA 

With the (-1 key, dlsplay the data related to the selected Item number 

DOWN . With the [T] or [T] key, set up the data (The same operauon as stated in ) 

While the key IS held down, the nurnencal value Increases or decreases success~vely by 
one 
Holding down the key increases or decreases the nuinber in Increments of 10 ~ e e p i n g  

'I 
the key held down changes the Increment unit to 100, ~ O O O  to 10000 
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MODEISET 

Retiunthedataw~th the ( )  key 
DATA u 

W~th the 0 key, return to the Itern No display status 
u 

Repeat steps through rn as needed 
MODEISET - 

Using the U key, sw~tch from the settlng mode to the monltor mode 

For detiuls, see Table 7 3, "User Constants Cn-03 through Cn-23 (Constant Sett~ng ) L~st" 
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88.4.2 User Constant (Memory Switch) Setup and Monitor (Cn-01 to Cn-02) 
I 

User constants Cn-01 and Cn-02 can be set up or mon~tored as memory sw~tch blts The 
procedures for Item number setup and data d~splay are the same as md~cated in Par 8B 4 1 
and . 
Panel D~splay 

BIT NO 
\ E L  A 8  6 4  2 0 1  

LIGHTS AT ON 

1 / SETTING BIT NO 

Fig 8B 5 Bit Data D~spla y 

DOWN 

Wth the [y] or , key, enter the setup memory sw~tch W at the far r~ght 

end of the panel 
MODEISET . W~th the [ ]  key, set the memory sw~tch to ON or OFF The panel mndlcatmn comes 

on when the sw~tch 1s ON, and goes off when the switch is OFF 

Repeat steps and . as needed 
DATA 

Retam the data w~th the [-] key 

DATA 

With the (-1 key, return to the Item No d~splay sta 

Using the 0 key, sw~tch from the settlng mode tp the monitor mode 

Table 7.4 shows memory switches of user constant C/?-O~, and Table 7 5 those of user 
constant Cn-02 
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88.4.3 Digital Operator Jog Operation Mode Select~on 
and Operating Procedure 

(1 ) D~g~ta l  Operator Jog Operat~on Mode Select~on 

When user constant Cn-00 IS set to 00, the operations are to be controlled from the 
d~gital operator 

Panel D~splay 

SETTING MODE ITEM NO 

I 
DATA 

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY 

Fig 88 6 D~g~tal Operator Jog Operation Mode 

DOWN 

Select the item number 00 with the 
DATA 

Wlth the (-1 key, d~splay the data related to the selected Itern number 

DOWN 

W~th the (71 or (fl key, select the number 00 

MODEBET 

W~th the ( key, turn ON or OFF the monltor panel jog operation mode 

DATA 

Wlth the [ ] key, return to the ltem No d~splay status 

MODEBET 

Using the () key, swltch from the settmg mode to the monitor mode 
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D~g~tal Operator Jog Operat~on Procedure 

For speed reference adjustment, use user constant Cn-10 (see Table 7 3) 

DATA 

W~th the (-1 key, effect SVON/SVOFF changeover 

The motor runs in the forward direction while the 

The motor runs in the reverse direction while the 

(7) key 1s held down 

( 1 I key is held down 

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



88.4.4 Speed Reference Offset Adjustment 

When user constant Cn-00 IS set to 01, the system enters the speed reference offset 
adjustment mode 

Panel D~splay 

DATA 

SETTING MODE ITEM NO 

I H t 
- 

DATA 

Speed referenu and torque 

Fig 88 7 Speed Reference Offset Adjustment 

DOWN 

Select the Item number 00 with the 
DATA 

With the (-1 key, display the data related to the selected item number 

DOWN 

With the (7) or (7) key, select the number 01 
u u 

Apply the desired zero speed reference voltage with speed reference Input Apply the 
des~red zero torque reference voltage with torque reference Input 

MODEISET - 
With the [ ) key, make speed reference offset adjustment and return to the user 

constant Cn-00 data d~splay status 
DATA 

With the (-1 key, return to the ltem No dlsplay status 
u 
MODEGET 

Using the -1 key, sw~tch from the settlng mode to the monitor mode 
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88.4.5 Clearing Fault Traceback Data 

When user constant Cn-00 is set to 02, fault traceback data are cleared 

Panel Display 

DATA o p]mflm& - - - I 
SETTING MODE ITEM NO 

I 
DATA 

Cleatrng fault traceback data 

l-? 
Fig 8B 8 C l e a r m g  F a u l t  T r a c e b a c k  D a t a  

DOWN 

Select the item number 00 with the 
DATA 

) or o key 

W~th the [-I key, dlsplay the data related to the selected Itern number 

DOWN 

With the [T) or [T) key, select thenumber 02 

MODUSET 

With the [-) key, clear fault traceback data and return to the user constant 

Cn-00 data display status 

DATA 

With the [-I key, return to the item No display s@tus 

MODEBET 

Using the n key, switch from the setting mode to the monitor mode 
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88.4.6 Speed Reference Offset Manual Adjustment 

(1  ) Mode Settmg In Speed Reference Offset Manual Adjustment 

When user constant Cn-00 is set to 03, the system enters the speed reference offset 
manual adjustment mode 

Panel Display 

DATA nmnplm [-I mmnmm- 
, 

SETTING MODE ITEM NO 

I I DATA 

B 

SPEEDREFERENCEINPUTOFFSET 
ADJUSTMENT MODE 

MODVSET I 

F i g  8B 9 Speed Reference Offset Manual Adjustment Mode 
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DOWN 

Set up item number 00 with the ) or key 

With the [DATAl key, display the data related to the selected item number 

With the [y] or [y] key, select the number 03 

MODESET 

With the [-I key, switch the adjustment mode 

DATA 

With the [-I key, return to the item No display status 

MODEISET 

Using the - key, switch from the setting mode to the monitor mode 

(2) Speed Reference Offset Manual Adjustment 

Input a voltage that will obtam zero speed reference to the speed reference input Input a 
voltage that will obtam zero torque reference to the torque reference input (Normally 0 V) 

UP 

While the (TI key is held down, the offset is added to the forward runmng side 

DOWN 

While the [i) key is held down, the offset 1s added to the reverse running side 

MODEBET 

Using the [-I key, store offset data, then enter the mon~tor mode 

Offset adjustment is performed so that the LED mdication may basically become zero , 
however, the perfect zero status of indication does not "always offer optimum adjustment 
Therefore, adjust the offset carefully, talung actual motor rotauon into consideration 
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88.4.7 Check of Motor Parameters 

(1  ) Check Method of Motor Parameters 

When user constant Cn-00 is set to 04, the system enters the motor parameter check mode 

Panel Display 

SETTING MODE 

- - 
ITEM NO 

1 
DATA 

E l  

MOTOR PARAMETER DISPLAY 

MODIFICATION NUMBER DISPLAY 

Fig 8B 10 Sw~tch Functions In  Motor Parameter Check 

DOWN 

Set up item number 00 with the 
DATA 

With the (-1 key, display the data related to the selected item number 

DOWN 

With the [y] or [T) key, select the number 04 
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MODElSET 

W~th the (-1 key, check the motor parameter 

DATA 

With the [-I key, return to the item No d~splay status 

MODESET 

Usmg the (-1 key, switch from the settmg mode to the monitor mode 

(2) Parameter D~splay 

Motor Parameter 

'T( Motor Capacdy 

Motor Type 
0 Z Senes, 200 V 
1 Z Senes, 100 V 

Modifica~on Index 

Nos Correspondmg to Alphabets 
A=lO 
b = l l  
C =  12 
d =  13 
E =  14 
F =  15 
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88.4.8 Auto Tuning 

(1  ) Mode Settmg In Auto Tunmg 

When user constant Cn-00 is set to 05, the system enters the auto tuning mode 

Panel Display 

SETTING MODE ITEM NO - 1 I DATA 

MACHINE RIGIDITY SELECTION MODE 

TUNING MODE 

Depress the I "rETkeY to stop 

DATA ( 
Depress the ( ) key or turn ON the S= slgnal 

UP 
P 

DOWN 

1 

Depress the or key 

MODUSET 

Depress the 0 key to stop 

MODEISET 

Depress the 0 key to stop 

TUNING COMPLETION 

MODUSET 

Depress the 0 key to stop 

DOWN 

Stop depressmg the [y] Or [T) key 

Fig 8B 11 Auto Tunmg Mode I 
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UP DOWN 

Set up item number 00 withthe or key 
DATA 

u u 

With the [ )  key, display the data related to the selected item numer 

DOWN 

w t h  the $ or [T] key, select the number 05 

With the [ ) key, switch to the machine ng~dity selecbon mode or tuning mode 

DATA 

With the (-1 key, return to the item No display status 

MODEEET 

Using the 1-1 key, switch from the settmg mode to the monitor mode 
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(2) Tunmg Method 

Speed settmg 

When tuning is being performed, the maximum value of speed reference is set by user 
constant Cn- 10 
Set the value to approximately 500 r/min (If the value is too small, auto tuning cannot 
be performed properly ) DOWN 

The motor runs intermittently when the [T] or [T] b y  is held down (The motor 

does not run at the same speed continuously ) 

Machine ngidity selection 
According to the machine ngidity, select the following 

14 LOW response 

14 Medium response 

fl High response 

When the machine ngidity is not defined, select the middle-speed response 

Machme v~brauon 
When entering the servo ON status with the 0 switch or machine vibrates 

UP DOWN MODUSET 

suddenly at depressing the [T) or (T) key, depress the [-) key and stop 
the tunmg operation 

MODEBET 

Then depress the [-I key to enter the machme rigidlty selection mode and set the 

level of machine ngidlty selection at one level lower 

When tuning is not completed 

When tumng is not completed even though maclune does not v~brate, depress the 
key to stop the tunmg operation u 
Then depress the [-I key to enter the machine ngldity selecbon mode and set the 

level of machine ngidity selection at one level hlgher 
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(c) Tuning 

W~th the [El sw~tch, effect SVON/SVOFF changeover 
U F' 

The motor runs in the forward direct~on while the [3-1 key IS held down 

DOWN 

The motor runs In the reverse direction wh~le the (C-1 key IS held down 

UP DOWN UP 

Note If the machine wbrates when depressing the ( or key, stop depress~ng the Q or a key smce the gain 1s decreased 

W~th the tunmg completion, n n is displayed and power supply to 

the motor 1s stopped 

Stop depressing the 

Input signals 

In the auto tunlng mode, OT s~gnal IS effectlve 
Make sure to lnput OT signal. 
When absolute encoder IS used, SEN slgnal IS also effective and should be lnput 
When these s~gnals are not used, set the b~ts of 1,2 and 3 of user constant Cn-01 to 1 
respectwel y 

-During overtravel (OT s~gnal is OFF), auto tunlng cannot be performed 
Perform auto tunlng when the dnven part of the rnachme is not tn the overtravel 
position 

When performing auto tuning, make sure to keep the, P-CON s~gnal OFF (PI control 
status). 

When S-ON signal is used, display the 0 Fl Ld b] and turn ON the signal. 
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88.4.9 Check of Software Version 

(1  ) Mode Settmg n Software Vers~on Check 

When user constant Cn-00 is set to 06, the system enters the software version check mode 

Panel Display 

SETTING MODE 

SOFlWARE VERSION 

Fig 88 12 Software Vers~on Check Mode 

DOWN 

Set up item number 00 with the 
DATA 

a or key 

Wlth the (-1 key, display the data related to the selected item number 

DOWN 

With the (7) or /-a key, select the number 06 

MODEISET 

W~th the (-1 key, display the software version 

DATA 

With the ( 1  key, return to the item No d~splay status 

MODEISET 
Usmg the 0 key, swltch from the setting mode to the monltor mode 
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(2) Software Vers~on D~splay 

I 1 Software Vers~on No 

A Speed control 
d Positioning control 
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88.5 MONITOR MODE 

In this mode, the speed reference, torque reference, and other data can be mon~tored on the 
dig1ta.l operator 

Table 8B 4 l~sts the data that can be monitored 

Table 8B 4 Data Mon~tored 

Monitor No I Data Mon~tored 

0 0 

0 1 

05 1 Internal Status Bit Display 1 (Refer to Table 8B 5) 

Feedback Speed ( r /m in )  
-- 

Speed Reference ( I  /min)  

0 2 

03 

04 

MONITOR MODE MONITOR NO 
INDICATION €l 

Torque Reference ( % >  

No of Pulses from Phase-U edge 

Electrical Angle (deg) 

MONITOR DATA 

F i g  8A 13 Sw~tch Funct~ons In Mon~tor Mode 

UP DOWN 
Wlth the (t) or lC) key, select a des~red monitor No 

DATA 

With the ( )  key, imt~ate monitor d~splay 

DATA 

Using the [-I key, return to the momtor No selection status 

W~th the ] key, switch from the momtor mode to the fault traceback mode 
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Table 8B 5 Bit lnd~cat~on of Mon~tor  Mode Un-05 Internal Status 

Blt No I Symbol Contents I Remarks 
- -- - - 

Turns ON a t  servo alarm I 
-- 

Turns ON a t  dynamic braking I 
Turns ON in reverse run mode I 
Turns ON a t  motor running 
(Motor speed is TGON level or  higher) Select by setting of bit 4 of 

user constant Cn-01 / C L T  Turns ON during current limit 
- -- 

Turns ON speed coincidence 

Turns ON a t  mode switch ON @ 1 MSON 

Turns ON during forward current limit I 
-- -- 

Turns ON during reverse current limit 

Motor under Current Conduction 

@ I N-CL 

@ ( B - O N  

Turn OFF when input 
signal is a t  high level Incremental encoder only 

Phase-V I I I Incremental encoder only 

I Incremental encoder only 

Turns ON a t  SVON signal is  ON I 
P-CON 

0 .  ZCLMP 

DR 

Turns ON during P operation input 

Zero clamp operation a t  stopping 
Select by setting of bit A or 
B of user constant Cn-01 or 

Rotating direction input by external setting bit 2 of user constant Cn-02 
speed (ON at  reverse, OFF a t  forward) 

Turns ON a t  forward running prohibit input I 
- -  - 

Turns ON a t  reverse running prohibit input 

Turns ON a t  SEN signal input Absolute encoder only 
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8B.6 FAULT TRACEBACK MODE 

In this mode, informabon on past fault occurrences can be displayed 
Information on up to 10 past fault occurrences can be stored 
When a fault is reset or the control power is turned ON, traceback data A 99 1s saved 
(These data are also counted as one of a total of 10 stored items of fault information ) 
For the relationship between traceback data and fault descnptions, refer to Table 8B 6 

u - 
FAULT TRACEBACKDATA 
OCCURRENCE NO 

Fig 8B 14 Fault Traceback Mode 

DOWN 

With the [y] or [T] key, increase or decrease the fault occurrence number 

The fault inforrnabon related to the selected number is then displayed (The higher the 
fault occurrence number, the older the fault occurrence) 

MODEBET 

With the [-I key, switch from the fault traceback mode to the status display 

mode 
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Table 8B 6 Error D~splays w ~ t h  D lg~ta l  Operator and Traceback Data 

D ~ g ~ t a l  Operator 
(Traceback Data Detection Remarks 

Absolute Encoder Data Error  Only when absolute encoder is  used 

Parameter Breakdown 

Parameter Setting Error  

Overcurrent o r  Heatsink Overheat o r  
Ground Fault  

Overvoltage 

Feed back Overspeed Detected a t  110% of max  speed 

Overspeed Reference Input 

Overload 

Detected a t  110% of max  speed 

Momentary overload 
- 

Cpntinuous overload Overload 

Encoder Er ror  

Encoder Backup Alarm 

Encoder Checksum Error  

Only when absolute encoder is used 

Only when 12-bit absolute encoder is  
used 

Only when 12-bit absolute encoder is 
used 

Only when 12-bit absolute encoder is  
ucYed 

Encoder Battery Alarm 
- -- 

Only when 12-bit absolute encoder is  
usyed Encoder Absolute Error  

Only when 12-bit absolute encoder is 
used 

Encoder Overspeed 

Reference Input Read Error 

Overrun 

ohy when incremental encoder is 
u$ed Phase Detection Error  

Err 3 
I d l ,  J 

PA-, PB-phase Disconnection of PG 
Signal Line 

-- -- 

PC Disconnection of PG Signal Line 
- -- 

D'ktected when power is  turned ON 
a{;aln during power holding time 
- 

Momentary Power Loss Alarm 

Not Applicable to Alarm 
Alarm Reset, Power ON 

Ohly for traceback data  

Digital Operator Transmission Er ror  1 
Digital operator error 
Not detected as  traceback data  

Digital Operator Transmission Error  i 

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



9. INSTALLATION AND WIRING 

9.1 RECEIVING 

This motor has been put through str~ngent tests at the factory before sh~pment After 
unpackmg , however, check for the followmg 

Its nameplate ratmgs meet your requ~rements 
It has sustamed no damage dunng transportabon 
The output shaft can be hand-rotated freely However, motors w~th holding brake do not 
rotate 
Fastenmg bolts and screws are not loose 

If any part of the motor is damaged or lost, ~mmediately contact your YASKAWA 
representatwe glving full deta~ls and nameplate data 

9.2 INSTALLATION 

9.2.1 SGM SERVOMOTOR 

AC SERVOMOTOR can be installed either hor~zontally or vertically 

(1  ) Before Mountlng 

Wash off anticorrosive pamt on shaft extension ANTICORROSIVE 
and flange surface w ~ t h  th~nner  before PAINT 

connectmg the motor to the driven machine 
Do not subject other parts of the motor to 
thinner 

591 185 

Fig 9 1 Ant~corroslve Paint  
to be R e m o v e d  

Use the motor under the following cond~hons 
Indoors 
Free from corrosive and/or exploswe gases or liquids 
Amb~ent temperature 0 to +4O0C 
Accessible for inspection mantenance and cleaning 

If the AC SERVOMOTOR is subject to excesslve water or oil droplets, protect the 
motor with a cover 

(3) Environmental Cond~tlons 
Amb~ent Temperature 0 to 4- 40°C 
Storage Temperature - 20 to + 60°C 
Hum~dity 20 to 80%RH (non-condensing) 
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(4 )  Load Couplmg 

True alignment of motor and dnven machine is essenhal to prevent vibrauon, reduced 
bearing and coupling life, or shaft and beanng failures 

Use flexible couplings for direct dnves Alignment should be made in accordance 
with Fig 9 2 

Measure the gap between a stra~ghtedge ~ ~ n d  
couplmg halves at four equ~d~stant points ci the 
couplrng Each readmg should not exceed 1 o m m m  

( I w~th a th~ckness gage The maxrmum varlatlon 
?I-- between any two readrngs should not exceed 

OWmm 

(5) Allowable Bearmg Load 

Avoid shock to the motor shaft when mounting gear box, coupling or pulley (50 G or 
less). If unavoidable, don't exceed thrust and radial loads specified in Table 4 1 

9.2.2 SGD SERVOPACK 

(1 ) lnstallat~on 
r-1 r-1 r-1 

SGD SERVOPACK (type SGD-!-1 L! LA) is a base-mounted type 

When installed in a panel 
Keep the ambient temperature around SGD SERVOPACK at 5% or below. 

When installed near a heat source 
Keep the ambient temperature around SGD SERVOPACK below 55°C 
If subjected to vibration : 
Mount the unit on shock absorbing matenal 

If corrosive gases are present 
Avoid locations where corrosive gases exist since 16 may cause extensive damage over 1 long use. Contactors and replays are especially vulnprable 
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(3) Mountmg D~rect~on 

Mount the unit vertically on the wall using the mounting holes on the base plate, with 
main terminals at the bottom (Fig 9 3) 

AIR 

Fig 9 3 Mountmg o f  SGD SERVOPACK 

V ~ b r a t ~ o n  10 5G (4  9 rn/s2) or  below 

Amb~ent  Temperature 

H u m l d ~ t y  

Precaut~ons for mountmg 

0 to 55°C (above freezing) 

90% RH (non-condensing) 

(1  ) Mount the unit vertically on a wall using the mountmg holes on the base plate, with 
main terminals at the bottom 

(2) Make sure to mount the unit keeping enough surrounding space since cooling method 
of SERVOPACK is free convection type 

(3) If SERVOPACKS are mounted s~de  by s~de, temperature may m e  somewhat because 
of the uneven temperature inside the panels Therefore, provide a fan/fans above the 
SERVOPACK blowing down on the units 

I ~qq f i l  El El- - 
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9.3 WIRING 

9.3.1 Rated Current and Cable Size 

Tables 9 1 and 9 2 show external tennals,  rated current, and cable sizes of the power unit 
and SERVOPACK, respectively Select the type and size of cables to meet ambient 
conditions and current capacity The cable size is calculated so that a bundle of three cables 
can carry the rated current at an ambient temperature of 40°C Table 9 3 lists the type of 
cables 

Table 9 1 Rated Current 

I Rated Current A (rrns) (Effect~ve Current) 

I Control I/O S~gnaI I , ,  I 

Lmel P G  S~gnal Connector / 2CN I 100 mA DC max (500 mA for power line only) 

External Term~nal  

I Ground I b I  - 

Symbol 

@ 

a@@ 
On Mam C ~ r c u ~ t  Power Input 

Motor Connect~on 

200 L' AC 

SGD- 
A3AS 

1 3  

042  

100 VAC 

SGD- 
A5AS 

1 5  

0 6  

SGD- 
A3BS 

2  0  

063  

SGD- 
A5BS 

2  6  

0 7  

SGD- 
O1BS 

4 5  

2 2  

SGD- 
O1AS 

2  5  

087 

SGD- 
02BS 

8 0  

2 7  

SGD- 
02AS 

4 0  

2 0  

SGD- 
04AS 

6  0  

2 6  

SGD-0 
8AS 

11 0  

5 5  
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9.3.1 Rated Current and Cable Size (Cont'd) 

Table 9 2 Recommended Cable Size of S E R V O P A C K  

Cable S~ze mm2 
I 

200 VAC 
External Terminal I 100 VAC 

Symbol 

HIV 2 0 HIV 1 25 or  more I Maln Clrcult Power Input HIV 1 25 or  more 

SGD- 
O1BS 

SGD- 
04AS 

Use cables probided by 
10 5, "CABLES " 

SGD- 
02BS 

SGD- 
A3BS 

SGD- 
08AS 

YASKAWA For details, see P a r  

SGD- 
A5BS 

If other cables are  used, confirm your rated current and 
select a twisted cable within a range of AWG22 toAWG18 
(0 3 to 0 89 mm2)  

Motor Connection 

Two-core twisted shielded cable Cable 

Applicable 
Cable 

AWG 24, 28, 30 
Control I10 Slgnal 
Connector Finished 

Cable 
Dimension 

G l6Omrn  max 

Use cables provided by Y ASKA W A For 
details, see P a r  10 5, "CABLES " 
If other cables are  used, use a two-core twisted 
shielded cable 

Cable 
Of f  
L I ne 

AWG 24, 26, 28, 30 
For  power supply (for encoder) and FG line, 
apply AWG 22 (0 32 mm2)  For  other signals, 
apply AWG 26 (0 12 mm2)  
By connecting above, cables, wiring distance 
can be extended to 20 m 

PG Slgnal Connector Applicable 
Cable 

Finished 
Cable 
Dimension 

@ I 1  6 rnm max 

Table 9 3 Cable 

Type of Lead 
Allowable Conductor I Temperature (OC) 

Vlnyl Cable (PVC) I - 

600 V V ~ n y l  Cable ( I V )  I 60 

Speclal Heat-Resistant Cable ( H  I V )  1 7 5 

Notes 
1 For main circuits, use cables of 600 V or  more 
2 Where cables a re  bundled o r  run In a duct (unplasticized 

polyvinyl chloride conduit o r  metalic conduit), select a cable 
size larger than listed considering the current drop rate of the 
cables 

3 Where the ambient (panel interior) temperature is  high (40°C 
to 60°C), use heat-resistant cables 
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9.3.2 Wwing Precautions 

SERVOPACK is a device for speed control of 5000 1, and signal level of several milli-volts 
or less The following precautions should be taken when wmng. 

For signal lines and PG feedback lines, use twisted cables or multi-core shielded twisted- 
pair cables (Yaskawa Drawing No. B9400064 or DE8400093) Cable length is a 
maximum of 3 m for reference input lines and a rnlaximum of 20 m for PG feedback 
lines. Use the shortest possible length. 

For ground line, cable should be as heavy as possible to provide Class 3 ground (ground 
resistance lOOn or less) Use central grounding point If the motor and machine are 
insulated, ground the motor 

To prevent malfunchon due to noise, take the following precauhons 
Place noise filters, SGD SERVOPACK and 1/0 reference as near as possible to each 
other 

Make sure to insert a surge suppressing circuit into the relay, electromagnehc contact, 
and solenoid coils 

Run the power line and signal line, keeping the distance to 30 cm or more , do not run 
them in the same duct or in a bundle 

When the same power is used for SERVOPACK as for an elecmc welder or electrical 
discharge machine or when a high-frequency noise source is present in the vicinity, use 
filters in the power and input circuits 
The SERVOPACK uses a switching amplifier, and electrical noise may be present in 
the signal line 

Remedy for Radio Frequency Interference (R F I) 
SGD SERVOPACK may interfere with radio receptlon If the controller interfere with 
radio receptlon, connect a noise filter to the power supply 

The signal line uses cables whose cores is extremely fine (0 2 to 0 3 mm2). Avoid using 
excessive force which may damage these cables 

9.3.3 Power Consumption 

The following shows the power consumphon of SERVOPACK. 

Table 9 4 Power Consumpt~on at Rated Output 
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10. OUTSIDE DIMENSIONS in mm (inches) 
10.1 SGM SERVOMOTOR 

( 1 )  W~th Incremental Encoder, w~thout Brake 
030 W (0 04 HP), 50 W (0 07 HP), 100 W (0 13 HP) 

3 O O f  30(11 81f 1 18) 
ENCODER CABLE 
UL2854 &=& (1 38) ,ENCODER PLUG 

/-- 
MOTOR CABLE AWG24, / /(ROTECTIVE TUBE UL1828 OR UL3534 

3& 
SECTION Y-Y 

2 - # 4 3  ' \ 
(2- 9 0 17) 4-R3 
MTG HOLES 

Allowable 
Thrust 
Load 

N ( Ib )  

19 (4) 

Al lowable 
R a d ~ a l  

load 
N ( Ib )  

49 (11) 

Type L 
SGM- 

Mass 
9 

(Ib) 

Without key 

Without key 

Notes 

Without key 

1 Detector uses  incremental  encoder 2048 P / R  

2 A s  for  type designat ion,  " A "  shows tha t  SERVOMOTOR applles 200 V A C  power a n d  " B  ' shows 
tha t  SERVOMOTOR applies 100 V A C  power 

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



Connector spec~f~cat~ons 

@ Motor plug 

9 8 (0 39) 
PLUG TYPE 172167 1 
PIN TYPE 170359-1 OR 

1 79363- 1 

00 

CAP - TYPE 172159-1 
SOCKET TYPE 170362 1 OR 

1 70366-1 

@ Encoder plug 

PLUG TYPE 1721 69-1 
PIN TYPE 170359 1 OR 

170363 1 

CAP TYPE 172161 1 
SOCKET TYPE 170361 1 OR 

1 70365-1 

Motor connecbon 

Red 
Whlte 

Incremental encoder connection 

ground) 

4 1 Chsnnel B output I Yellow/Black 

Blue 
Green 

9 I FG (Frame ground) I Orange 

Manufacturer of connector : Amp 
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-200 W (027 HP), 400 W (0 53 HP) 

Type I L L L  
SGM- 

. I 

Notes 

Output 

'" " " " " 
(0 79) ( 0  12) ( 0  20) ' ( 0  20) 

Without key 

( 0  79) ( 0  12) ( 0  20) ( 0  20) 

1 Detector uses incremental encoder 2048 P / R  

(4 $6 0 22) 
MTG HOLES 

Mass 
9 

(Ib) 

Allowable 
R a d ~ a l  
Load 

N (Ib) 

Allowable 
Thrust 
Load 

N ( Ib)  

2 As for type designation, "A ' shows that SERVOMOTOR applies 200 VAC power and " B  ' 
shows that SERVOMOTOR applies 100 VAC power 
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Connector spec~f~cat~ons 

@ Motor plug Motor connecbon 

T ' l -FG~hnse-~  I Red 

@ Encoder 

14 

PLUG TYPE 1721 67 1 
PIN TYPE 170360 1 OR 

170364 1 

MATING TYPES 
CAP TYPE 1721 59 1 
SOCKET TYPE 170362-1 OR 

170366 1 

CAP TYPE172161-1 

PLUG TYPE 172169 1 
PIN TYPE 170359-1 OR 

170363 1 -- SOCKET TYPE 170361 1 OR 
170365 1 

2 1 Phase-V I White 

Incremental encoder connection 

ground) 

1 I Channel A o u t ~ u t  1 Blue 

Blue 
Green 

2 1 Channel A o u t ~ u t  I Blue/Black 
3 1 Channel B output I Yellow 
4 I Channel B output 1 Yellow/Black 
5 1 Channel C o u t ~ u t  1 Green 

9 I FG (Frame ground) I Orange 

Manufacturer of connector Amp 
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750 W (1 01 HP) 

Type 
SGM- 

Notes 
1 Detector uses incremental encoder 2048 P/R  

08A312 

OBA3'' 

2  As for type designation, " A "  shows that SERVOPACK applies 200 VAC 
power 

OK U 

Without key 

( 1 0 1 )  30 
( 1  18) 

W 

3400 
( 7 5 0 )  3  

( 0  12) 

T 

343 (77) 
5  

( 0  20) 

Output 
W 

( H P )  

98 (22) 
5  

( 0  20) 

Mass 
g 

( Ib )  

Allowable 

Load 
N ( I b )  

Allowable 
Thrust 
Load 

N ( I b )  
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Connector spec~fcatlons 

@ Motor plug 

9 8 (0 39) 
1-1 PLUG TYPE 172167-1 

PIN TYPE 170360-1 OR 
179364 1 

e 
00 

CAP TYPE 1721 59 1 
SOCKET TYPE 170362-1 OR 

@ Encoder plug 

PLUG TYPE 1721 69-1 
PIN TYPE 170359 1 OR 

170363-1 

MATING TYPES 
CAP TYPE 172161 1 
SOCKET TYPE 170361 -1 OR 

170365 1 

Motor connecQon 

Incremental encoder connectton 

4 I Chamnel B output I Yellow/Black 
5 Cha~nnel C output 
6 Channel C o u t ~ u t  + 
9 1 FG (Frame ground) I Orange 

Green 
Green/Black 

(Power supply) 
V (Power S U P P ~ N )  

Manufacturer of connector Amp 

Gray 
Red 
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(2) W~th Incremental Encoder, w~th Brake 
*30 W (0 04 HP), 50 W (0 07HP), I00  W (0 13 HP) 

SGM- 
jype I 

,ENCODER PLUG 

\ \ 

HOLDING BRAKE 2 # 4 3  ' &J 
(DEENERGISATION OPERATION) (2- 9 0  17) 

VOLTAGE 90 VDC DISSIPATED MTG HOLES 
- - . - - - - 

CURRENT(REFERENCE) 0 08 A 
BRAKE HOLDING TORQUE 
= MOTOR RATED TORQUE 

I I I I I 

Notes 
1 Detector uses  incremental  encoder 2048 P / R  

I 

2 A s  for  type designat ion,  " A '  shows tha t  SERVOMOTOR applies 200 V A C  power a n d  ' B "  shows that  
SERVOMOTOR applies 100 V A C  power 

A l l o w a b l e  
Thrust 
L o a d  

N ( I b )  

Mass 
9 

( I b )  
" W I T  S 

A l l o w a b l e  
R a d ~ a l  
L o a d  

N ( I b )  

Outpui 
W 

(HP) 
OK 

30 
(0  04) 

50 
(0 07) 

100 
(0  13) 

6 
(0  24) 

6 
(0  24) 

8 
( 0 3 1 )  

W ~ t h o u t  kev 

14  

(0  55) 
1 2 

(0  05) 

Without key 

2 

(0  08) 

14 

(0  55) 

2 
( 0  08) 

1 2 
( 0  05) 

Without key 

2 
( 0  08) 

14 
(0  05) 

2 
( 0  08) 

1 8  
( 0  07) 

3 
( 0  12) 

3 

( 0  12) 
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Connector spec~ficat~ons 

@ Motor plug 

PLUG TYPE 172168-1 
PIN TYPE 170359-1 OR 

1 79363-1 

CAP TYPE 1721 60-1 
SOCKET TYPE 170362 1 OR 

1 70366-1 

@I Encoder plug 

PLUG TYPE 172169-1 
PIN TYPE 170359-1 OR 

170363-1 

170365 1 

Motor and brake connection 

~ a s e - ~  1 Red 
2 1 Phase-V 1 White 
3 1 Phase-W I Blue 
4 FC; (F r ame  ground) 1 Green 
5 Brske terminal + I Black 
6 1 Brske terminal I Black 

Incremental encoder connection 

6 1 Channel output I GreedBlack 
7 1 ov (power supply) 1 (33: 
8 +5V (Power supply) 
9 FG (F rame  ground 1 Orange 

Manufacturer of connector Amp 
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200 W (0 27 HP), 400 W (0 53HP) 

Type I L L L  SGM- 

CURRENT(REFERENCE) 0 1 A 
BRAKE HOLDING TORQUE 
= MOTOR RATED TORQUE 

Output 

" " " " ' A  
Without key 

WI 

Without key 

Notes 
1 Detector uses  incremental  encoder 2048 P / R  

2 A s  fo r  type designat ion,  ' A "  shows tha t  SERVOMOTOR applies 200 V A C  power a n d  "B" 
shows tha t  SERVOMOTOR applies 100 V A C  power 

Mass 
9 

( Ib )  

Allowable 
Radial 
Load 

N ( Ib )  

Allowable 
Thrust 
Load 

N ( Ib )  

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



Connector spec~f~cat~ons 

Motor plug 

PLUG TYPE 1721 68-1 (AMP) 
PIN TYPE 170360 1 OR 

170364 1 z~ py/ MATING TYPES 
00 CAP TYPE 172160 1 
CI 
CI SOCKET TYPE 170362-1 OR 

170366 1 

@ Encoder plug 

PLUG TYPE 1721 69-1 (AMP) 
PIN TYPE 170359 1 OR 

170363 1 
/ MATING TYPES 

CAP TYPE 1721 61 1 
SOCKET TYPE 170361 1 OR 

1 70365-1 

Motor and brake connection 

T l?Ta~hase -~  I Red 
- -2 IPhase -V  1::;; 

3 Phase-bV 
4 Fq (F rame  ground) Green 
5 Brake terminal 
6 ( Brake terminal i Black 

Incremental encoder connection 

1 1 Channel A output 1 Blue 
Blue/Black 2 1 Channel output 1 yellow 

3 Channel B output 
4 ~h lanne l  B output Y ellow/Black 
5 1 Ch~annel C output 1 Green 
6 1 Ch~annle output I Green/Black 
7 1 OV (Power supply) 1 E:y 
8 +5V (Power supply) 
9 FC3 (Frame ground) Orange 

Manufacturer of connector Amp 
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750 W (1 01 HP) 

BRAKE HOLDING TORQUE 
= MOTOR RATED TORQUE 

Allowable I Allowable 
Output Mass 

Type OK U W T W g Thrust  
SM G -  Load 1 Load 

( H P )  ( Ib)  ( I b )  1 N ( I b )  
I 

Notes 
1 Detector uses incremental encoder 2048 P / R  

2 As  for type designation, " A "  shows that SERVOMOTOR applies 
200 VAC power 
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Connector spec~kcat~ons 

@ Motor plug Motor and brake connection 

9 8 (0 39) 
1-1 PLUG TYPE 1 721 68-1 

TYPE 1 70360 1 OR 
170364 1 

d CAP TYPE 172160 1 

SOCKET TYPE 170362-1 OR 
170366 1 

@ Encoder plug 

6 1 Brake terminal I Black 

4 FG (Frame ground) + 5 Brake terminal 

Incremepal encoder connection 

Green 
Black 

1 I ChAnnel A output 1 Blue 

PLUG TYPE 1721 69-1 
PIN TYPE 170359 1 OR 

1 70363-1 

MATING TYPES 
CAP TYPE 172161 1 
SOCKET TYPE 170361 -1 OR 

170365 1 

5 1 Channel C output 1 
6 Channel output Green/Black 
7 OV (Power supply) 
8 +5V (Power S U P P ~ Y  1 
9 1 FG (Frame ground) I Orange 

Manufacturer connector Amp 
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(3)  W~th Absolute Encoder, w~thout Brake 
3 0  W (004 HP), 50 W (0 07HP), 100 W (0 13 HP) 

ENCODER CABLE 
UL2854 

- PROTECTIV 
(BLACK) $ 5 

SECTION Y -Y 

SGM- 
Type I 

1 024 PIR 

Output 
L M s  . * I U  w T  ( H P )  w 

1 Detector uses 12-bit absolute encoder 1048 P/R 

2-94'3 
(2-$0 17) 
MTG HOLES 

Allowable Allowable 
M:ss I Radial Thrust 

2 As for type designation, " A "  shows that SERVOMOTOR applies 200 V A C  power and " B "  shows 
that SERVOMOTOR applies 100 V 4 C  power 
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Connector spec~f~cat~ons 

Motor plug 

PLUG TYPE 172167-1 
PIN TYPE 170359-1 OR 

170363 1 

CAP TYPE1721591 
SOCKET TYPE 170362-1 OR 

170366-1 

@ Encoder plug 

PLUG TYPE 1721 71 -1 
PIN TYPE 170359-1 OR 

170363 1 

SOCKET TYPE 170361 1 OR 
1 70365-1 

Manufacturer of connectors Amp 

Motor connecuon 

*(Frame ground) i Green 

Absolutc: encoder connecnon 

4 1 Channel B output I White/Yellow 
5 1 Channel Z output 1 Green 
6 Channel Z output White/Green 

8 +5V (Power supply) 
9 FG (Frame ground) Greedye l low 

Purple 
W h i t e /Pu r~ l e  

15 13 6V (Battery) 1 Orange 

* Don' t use this terminal since this is  
used for capacitor discharge terminal 
a t  shlpment 
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200 W (0 27 HP), 400 W (0 53 HP) 

ENCODER CA 

PROTECTIVE TUBE 

MTG HOLES 

SGM- 
jype I 

Without key 
200 1200 

20 3 5 5 (7 87) ( 2  65) 
( 0  79) ( 0  12) ( 0  20) ( 0  20) 

Without key 
400 1800 

20 3 5 5 (15 7) ( 3  97) 
( 0  79) ( 0  12) ( 0  20) ( 0  20) 

Notes 
1 Detector uses  12-bit absolute encoder 1048 P/R 

Allowable 
R a d ~ a l  
Load 

N ( I b )  

Allowable 
Thrust 
Load 

N ( I b )  

2 A s  for type designation, " A "  shows that SERVOMOTOR applies 200 V A C  power and " B" 
shows that SERVOMOTOR applies 100 V A C  power 
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Connector speaf~catlons 

@ Motor plug Motor connecbon 

PLUG TYPE 1721 67-1 
PIN TYPE 170360-1 OR 

170364 1 

MATING TYPES 
CAP TYPE 172159-1 
SOCKET TYPE 170362 1 OR 

1 70366-1 

@I Encoder plug 

PLUG TYPE 1721 71 -1 
PIN TYPE 170359 1 OR 

170363 1 

MATING TYPES 
CAP TYPE 1721 63-1 
SOCKET TYPE 170361 -1 OR 

170365 1 

Manufacturer of connector Amp 

Absolute encoder connecbon 

3 1 Chsnnel B output 1 Yellow 

1 Chsnnel A output 
2 Chsnnel A output + 
4 I Chsnnel B output I White/Yellow 

Blue 
White/Blue 

9 1 FG (Frame ground) I Greedye l low 
10 ( Chsnnel S output 1 Purple 
11 1 Channel S o u t ~ u t  I wh i te /Purde  

14 1 OV (Battery) I White/Orange 
15 13 6V (Battery) 1 Orange 

* Don't use this terminal since this is 
used for capacitor discharge terminal 
a t  shipment 
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750 W (1 01 HP) 

SECTION Y -Y 

ENCODER CABLE 

1024 PIR (4- 9 0 28) 
MTG HOLES 

Notes 
1 Detector uses 12-bit absolute encoder 1024 P/R 

2 As for type designation, "A"  shows that SERVOMOTOR applies 
200 VAC power 

Allowable 

Load ,,, ( I b )  

343 (77) 

Type 
SGM- 

08AW12 

OsAw14 

Allowable 
Thrust 
Load 

N ( I b )  

98 (22) 

Output 
W 

( H P )  

(1 750 01) 

MOSS 
g 

( Ib )  

(7 3500 72)  

QK U 

Without key 

W T 

(0 20) 
30 

(1  18) 
3 

(0 12) 
5 

(0 20) 
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Connector spec~fcat~ons 

@ Motor plug 

PLUG TYPE 172167-1 
PIN TYPE 170360-1 OR 

170364 1 

CAP TYPE 1721 59 1 
SOCKET TYPE 170362-1 OR 

170366 1 

@) Encoder plug 

PLUG TYPE 172171 1 
PIN TYPE 170359-1 OR 

170363 1 

SOCKET TYPE 170361 1 OR 
170365 1 

Motor connecbon 

~ L P ~ U  / Red 
2 1 Phase-V I White 

Absolute encoder connechon 

m ~ n n e l  A output 1 Blue 

ground) 

6 1 Channel Z output I White/Green 

Blue 
Green 

7 1 OV (Power supply) 1 Black 

Manufacturer of connector : Amp Purple 
White/Purple 

W hite/Orange 
Orange 

* (12) (Capacitor reset) 
&et 

pp - - - - - - - 

* Don't use this terminal since this-is 
used for capacitor discharge terminal 
a t  shipment 

(Gray 
W hite/Grav 
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(4 )  W~th Absolute Encoder, W~th Brake 
3 0  W (004 HP), 50 W (0 07HP), 100 W (0 13 HP) 

HOLDING BRAKE 
ABSOLUTE ENCODER (DEENERGISATION OPERATION) 

2 # 4 3  
(2-#O 17) 
MTG HOLES VOLTAGE SO VDC, DISSIPATED 

CURRENT(REFERENCE) 0 08 A 
BRAKE HOLDING TORQUE 
= MOTOR RATED TORQUE 

Output - 
( 0  24) 1 ( 0  30 04) 

i -- 
I 

6 1 50 
(0  24) 1 ( 0  07) 

( 0  31) (0  13) 

Type L 
SGM- 

Mass I Allowable I Allowable 
R a d ~ a l  T h r u s t  - 

Y Load Load 
( I b )  I N ( Ib )  I N ( Ib )  

Wlthout key 

Without key 

Without key 

0 1 ~ ~ 1 4 B I  

Notes 
1 Detector uses  12-blt absolute  encoder 2048 P / K  

2 A s  for  type designation ' A '  shows tha t  SERVOMOTOR applles 200 V A C  power a n d  ' B" shovvs tha t  
SERVOMOTOR applies 100 V A C  power 
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Connector spec~ficat~ons 

Motor plug 

PLUG TYPE 1721 68 1 
PIN TYPE 170359-1 OR 

1 70363-1 

CAP TYPE 1721 60-1 
SOCKET TYPE 170362-1 OR 

170366-1 

Encoder plug 

PLUG TYPE 1721 71 -1 
PIN TYPE 170359-1 OR 

1 70363-1 

SOCKET TYPE 170361-1 OR 
1 70365-1 

Manufacturer of connecor Amp 

Motor and brake connection 

Red 
White 
Blue 

4 1 FG (F rame  ground) 1 Green 
5 1 Brake terminal ( Black 
6 1 Brake terminal I Black 

Absolute encoder connechon 

m n n e l  A output 1 Blue 
2 1 Channel A o u t ~ u t  I White/Blue 
3 Channel B output 
4 Channel B output + 
5 1 Channel Z output 1 Green 

11  I Channel output I White/Purple 

8 +5V (Power supply) 
9 FG (F rame  around) -I- 

White/Orange 
Orange 

Red 
Green/Yellow 

* Don't use this terminal since this is  
used for capacitor discharge terminal 
a t  shipment 
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200 W (0 27 HP), 400 W (0 53HP) 

ENCODER CABLE 

PROTECTIVE TUBE 

HOLDING BRAKE 
(DEENERGISATION OPERATION) 
VOLTAGE 90 VDC DISSIPATED 
CURRENT(REFERENCE) 0 1 A 
BRAKE HOLDING TORQUE 
= MOTOR RATED TORQUE 

I 
S G M -  
Type i L L  

Without key 
58 0 

I 
200 

( 2 2 8 )  20 3 5 5 ( 7  87) 
( 0  79) ( 0  12) ( 0  20) ( 0  20) 

Without key 
86 0 400 

( 3 3 9 )  20 3 5 5 (15 7) 
( 0  79) ( 0  12) (0 20) ( 0  20) 

Notes 
1 Detector uses  12-bit absolute  encoder 1024 P/R 

Y-Y 

2 A s  for  type designat ion,  " A '  shows t h a t  SERVOMOTOR applies 200 V A C  power a n d  " B  
shows  tha t  SERVOMOTOR applies 100 V A C  power 
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Connector spec~f~cat~ons 

Motor plug 

- PLUG TYPE 1721 68-1 
,PIN TYPE 1703801 OR 

170364 1 

SOCKET TYPE 170362-1 OR 
170366 1 

@) Encoder plug 

PLUG 
PIN 

MATING 
CAP 

TYPE 1721 71 -1 
TYPE 170359-1 OR 
1 70363-1 

I TYPES 
TYPE 1721 63 1 

SOCKET TYPE 170361 -1 OR 
1 70365-1 

Manufacturer of connector Amp 

Motor and brake connection 

Red 
White 

Absolute encoder connecbon 

7 OV (Power supply) Epee -p 

8 +5W (Power supply) 
9 FG (F rame  ground) Green/Yellow 
10 Channel S output 
11 Channel output W h i t e /Pu r~ l e  

4 Channel B output 
5 Channel Z output + 

* Don't use this terminal since this is 
used j or  capacitor discharge terminal 
a t  shipment 

White/Y ellow 
Green 
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7 5 0  W (1 01 HP) 

PROTECTIVE TUBE 

SECTION Y -Y 

MTG HOLES 
CURRENT(REFERENCE) 0 15 A 
BRAKE HOLDING TORQUE 
= MOTOR RATED TORQUE 

Notes 
1 Detector uses  12-bit absolute  encoder 1024 P / R  

2 A s  for  type designation " A "  shows tha t  SERVOMOTOR applies 
200 V A C  power 

Type 
SGM- 

08AW12B 

Mass  
g 

( Ib )  

Allowable 

Load 
N ( , b )  

OK 

Without key 

Allowable 
T h r u s t  

Load 
N ( Ib )  

W U 

750 
(1  01) 30 

( 1  18) 

T 

I I 
5 

(0 20) 

3 
(0  12) 

Output 
W 

( H P )  

4500 
(9 92) 5 

(0  20) 

343 (77) 98 (22) 
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Connector spec~ficat~ons 

@ Motor plug 

PLUG TYPE 172168 1 
PIN TYPE 170360-1 OR 

170364 1 

SOCKET TYPE 170362 1 OR 
170366 1 

@ Encoder plug 

PLUG TYPE 172171 1 ,llllzRu4mI PIN TYPE 1 7 W - 1  OR 
1 70363- 1 

Manufacturer of connector Amp 

Motor and brake connection 

Red 
White 

3 1 Phase-W I Blue 
4 1 FG (F rame  ground) 1 Green 

Black 
Black 

Absolute encoder connection 

1 I Channel A output I Blue 
2 1 Channel A output 1 White/Blue 

6 1 Channel Z output I White/Green 

3 
4 
5 

11 I Channel output I White/Purple 
* ( (1 211 (Capacitor reset) I (Gray)  

Channel B output 
Channel B output 
Channel Z output 

* Don't use this terminal since this is 
used for capacitor discharge terminal 
a t  shipment 

Yellow 
W hite/Yellow 
Green 

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



10.2 SGD SERVOPACK 

Types SGD-A3A [:I to 02 (200 V 30 (0 04 HP) to 200 W (0 27 HP)) 
SGD-A3B [I: to 01 [:: (100 V 30 (0 04 HP) to 100 W (0 13 HP)) 

2-#6 , 
(2- # 0 24) 
MTG HOLES 

Approx Mass 0 9 kg (1 98 1b) 

Types SGD-04A I7 (200 V 400 W (0 53 HP)) 
SGD-02B [:I ( I  00 V 200 W (0 27 HP)) 

2- # 6 
(2- # 0 24) 4 

MTG HOLE5 

Approx Mass 1 2 kg (2 65 lb) 
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Type SGD-O8A 1:: (200 V 750 W (1 01 HP)) 

(2- # 0 24) MTG HOLES 

EXTERNAL TERMINAL M4 SCREW 

Approx Mass 1 5 kg (3 3 1 lb) 

Approx Mass 1 kg (2 20 lb) 
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2 -945  
(2-90 18) 
MTG HOLES ' 

TYPE 17JE 23090-02 
MADE BY DAllCHl / 
DENSHI KOGYO K K 

Type JUSP-OP03A 

Approx Mass 0 18 kg (0 40 1b) 

Approx Mass 0 02 kg (0 04 1b) 
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10.5 CABLES 

10.5.1 When Provided by YASKAWA 

(1 ) Cable for Incremental/Absolute Encoder 

For motor w~th incremental encoder 
Cable with double-end connector 

CONNEC 
CAP 
SOCKET 

TOR ON ENCODER SIDE C~~NNECTOR 

TYPE 1721 61 l (9  PIN) CASE TYPE 

TYPE 1 70361 -1 OR CABLE B9400064 CONNECTOR 
1 70365-1 CONTRACTED / 

ON SERVOPACK 
10320-52AO-008 

1 01 20-3000VE 

T v ~ e  I L ~n mm (feet) 

For motor wlth absolute encoder 
Cable with double-end connector 

CONNECTOR ON ENCODER SIDE CONNECTOR 

CAP TYPE 1 721 63 1 (15-PIN) CASE TYPE 

SOCKET TYPE 170361 1 OR CABLE DP8409123 CONNECTOR 
- - 

1 CONTRACTED / # 

Type I L in mm (fget) 

SIDE 

ON SERVOPACK 
10320 52A0-008 

1 01 20 3000VE 

SIDE 
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(2) C-able for Motor 

For motor without brake 
With connector and amplifier terminal 

CONNECTOR ON MOTOR SlDE 
CAP TYPE 1 721 59 1 (4-PIN) CABLE DP8409359 
SOCKET TYPE 1 70362-1 OR AWG20X4-C0RE AMP TERMINAL 

ON SERVOPACK SlDE 
M4 CRIMP TYPE TERMINAL 

Type 1 L ~n mm (feet) 

For motor with brake 
With connector and amplifier terminal 

CONNECTOR ON MOTOR SlDE 
CAP TYPE 1721 60-1 (6 PIN) 
SOCKET TYPE 1 70362 1 OR CABLE 

170366 1 

\ CONTRACTED, 
TUBE 

DP8409360 AMP TERMINAL 
AWG20X60 ON SERVOPACK SlDE 
CONTRACTED M4 CRIMP TYPE TERMINAL 

Type I L in mm (feet )  
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10.5.2 When Connector on SERVOPACK Side is Provided by User 

Cable for incremental encoder (with slngle connector on SERVOMOTOR s~de)  

MARKED WIRE 
SEE THE TABLE BELOW 

CAP TYPE 172161 1 (9-PIN) CABLE 69400064 
(AWG22X3C, AWG26X 

CABLE 
WITHOUT 
CONNECTOR 

Cable Color Cod~ng 

14 l Green 

CAP 
SOCKET 

THE FOLLOWING SHOULD BE PROVIDED BY USER 
TYPE 172161 1 CASE 1 0320-52AO 008 
TYPE 1 70361 1 0 12 rnm2 CONNECTOR 101 20 3000VE 

15 
16 

White/Green - 
Blue 

P Twisted par wires 

- 
- Type 
D P 9320085- 1 

L ~n mm (feet) 

3000+,!,“" ( 9  8 + I L "  ,, 1 
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Cable for absolute encoder (with single connector on SERVOMOTOR side) 

CAP 

CAP 
SOCKET 

MARKED WIRE 
SEE THE TABLE 

G22X3C, AWG26X6P 

TYPE 1721 63-1 
SOCKET TYPE 1 70365 1 0 12 mm2 

Cable Color Coding 

No 
1 

J 
14 Green 

Color 
Black 

4 
8 

W hite/Blue 
Yellow 

Red 
P u r ~ l e  

1 
Green/ Yellow 

THE FOLLOWING SHOULD BE PROVIDED BY USER 
CASE 1032052AO 008 

(MADE BY SUMlTOMO 3M LTD ) 
CONNECTOR 101 20 3000VE 

(MADE BY SUMITOMO 3M LTD ) 

l BELOW 
CABLE 
WITHOUT 
CONNEC1 'OR 

IP Twistedpairwires 
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10.5.3 CABLE WITHOUT CONNECTOR 

(1  ) Cable for Incremental/Absolute Encoder 

For Incremental encoder 

Type I L in mm (feet) 

THE FOLLOWING SHOULD BE PROVIDED 
BY USER 
CAP TYPE1721611 THE FOLLOWING SHOULD BE PROVIDED 

(MADE BY AMP ) BY USER 
SOCKET TYPE 170361 -1 OR CASE 

1 70365 
(MADE 

1 
BY AMP ) 

For absolute encoder 

CONNECTOR 
n 

1 0320-52A0 008 (MADE BY 3M LTD ) 
101 20 3000VE (MADE BY 3M LTD ) 

:TOR 

-- -- ~~~e I L in m m  (feet) 

THE FOLLOWING SHOULD BE PROVIDED THE FOLLOWIPIG SHOULD BE PROVIDED 
BY USER BY USER 
CAP TYPE 1721 63-1 CASE 10320 52A0-008 (MADE BY 3M LTD ) 
SOCKET 170361 1 OR CONNECTOR ,10120 3000VE (MADE BY 3M LTD ) 

3 Twisted par wires 

Note For details of caps, sockets, cases and connectors, refer to Par 10 6, "CONNECTOR KIT " 
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(2) Cable for Motor 

For motor without brake 

T v ~ e  I L In mm (feet) 

AMP CONNECTOR 
CAP TYPE 1 721 59 1 
SOCKET TYPE 170362 1 OR 

170366 1 (MADE BY AMP ) 
M4 CRIMP TYPE 
TERMINAL 

Note For demls of cam and sockets. refer to Par 

For motor WI th brake 

AMP CONNECTOR 
CAP TYPE 1721 60 1 
SOCKET TYPE 170362 1 OR 

Type 

D P 8409360- 1 

170366 1 (MADE BY AMP ) 
-- 
PIN N- M4 CRIMP TYPE 

I 

L ~n mm (feet) 

~ooo',!~" (9 8 '1 ") 

10 6. "CONNECTOR KIT " 
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10.6 CONNECTOR KIT 

(1 )-A Cap for Encoder Cable 

For incremental encoder 

CAP TYPE 1721 61 1 
SOCKET TYPE 170365 1 

@)-A Cap for Motor Cable 

For motor without brake 

CAP TYPE 1 721 59 1 
SOCKET TYPE 170362 1 OR 

170366-1 

(3) SGD SERVOPACK ICN, 2CN 

Connector 

(1 1-6 Cap for Encoder Cable 

For absolute encoder 

1 !42(017) 
CAP TYPE 1721 63 1 
SOCKET TYPE 170361 1 OR 

170365 1 

(2)-6 Calp for Motor Cable 

For motor with brake 

I : - - - .  
CAP TYPE1721601 
SOCKET TYPE 170362-1 OR 

170366-1 

in  mm (inches) 

S E R V O P A C K  1 Connector T v ~ e  1 A B I C 

NO (POLER+l ) PIN 1 27 (0 05) 
For 1CN 

For 2CN 

10136-3000VE 

11 43 10120-3000vE ( 0  45) 

21 59 
(0 85) 

17 6 
(0 69) 

27 8 
(1  09) 

22 0 
(0  87) 

32 2 
(1  27) 
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Case 

Example -52AO type 

in m m  (inches) 

Appl icatlon Connector K l t  Parts Llst 

For E ncoderl For Encoder Cable 
For Motor Cable I On S E R V O P A C K  Side 

3 7 6  

For 2CN 

Connector 
Kit Type 

Motor Cable On Encoder Slde 

Socket 

1 7 0  

A B C D E F  

1 8 0  

10'20-3000VE 

I 

Case Cap I Socket 

1 4 0  4 3 5  

Connector 

( 1 2 7 ) ( 1 7 1 ) ( 0 7 1 ) ~ ( 0 6 7 ) ( 0 5 5 ) ( 1 4 8 )  
3 2 2  

10320-52A0-008 

Q ~ Y  - 
t 

lo' 

10336-52A0-008 

Shell Type 

For 1CN 

SERVOPACK 

Type / Brake I Type / Qty I Type 
I 

10136-3000VE 

Connector Type 

* .  

22 0 
( 0  87) 

Incremental 
Wlthout 

encoder 

Incremental 
encoder * 

170365- 1 

Without 
encoder -i- 

172163-1 1 

encoder 

I I Connector Kit Parts List 

I I 

(0  

I 

Appl lcation Connector Case 

Type I Qty Type I Qty 

18 0 
( 0  71) 

10336-7 
I /O connector 
for 1CN 

' 1 52AO- 1-set 1 3000vE ( 008 ( 

14 0 
( 0  55) 

I I I I 

* Made by  A M P  

7 Made by  3M 

f Includmg 1 spare  
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10.7 NOISE FILTER 

Type LF-205A 

,6-435 (6-40 14) 

Type LF-2 10 

,4 405(4 4002) 

Type LF-220 

,8-445 (8 6 0  18) 

Made by Tokin Corp 
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(1  ) Vanable Res~stor for Speed Settmg 

Type ZHP- 10B 

PANEL 

11 Sf 1 (O45f 004) 
TYPE 25 HP I h 

, ::051 
HOLE 

HOLE 

(2) Power Supply for Brake 

You can select two types of power supply for brake (100/200 VAC) 

Input 100 VAC/90 VDC (DP84O 1002-2) 
Input 200 VAC/90 VDC (DP8401002- 1) - Internal circult for 100 VAC 

2 # 3(2 # 0 12) MTG HOLES ' (SPOT FACING # 5 5 ( # 0 22). 
4 (0 16) LONG) 

BLUE 

AC SlDE 

WHITE 

SUPPRESSOR 

BLACK 

SIDE) 

Cables are d~stinguished by color 1 

Internal circuit for 200 VAC 

l-4 

A C  Input Side Note The brake power circuit can be turned ON and 
0 n B rake S I de OFF on either the AC or DC side Normally, switching 

on the AC side is safer If switched on the DC side, 
surge voltage may damage the brake coil To avoid 

Black this, place a surge suppressor near the brake coil 

(0 98) 

YELLOW 

AC SIDE 

1 

DIODE 
0 L l -  - ) RED 

WHITE - - - 0 
Cable length 500 mm each 

SURGE 
SUPPRESSOR 

I! I DC SIDE 
(ON BRAKE SIDE) 

U R G ~  
UPPRESSOR 

I a 

BLACK 

DIODE 
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(3)  Connector to Termmal Convers~on Un~t (Type JUSP-TA36P ) 
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11. TESTRUN 

Before test run, check the following Correct any defic~ency 

11.1 CHECK ITEMS BEFORE TEST RUN 

11 .I .I SGM SERVOMOTOR 

Before test run, check the follow~ng If the test run IS performed after long storage, see Par 
13, "INSPECTION AND MAINTENANCE " 

Connec~on to machines or dev~ces, wlnng, and groundmg are correct 
Bolts and nuts are t~ghtened 
For motors with shaft seals, the seals are not damaged and motor IS properly lubr~cated 

11 .I .2 SGD SERVOPACK 

Parameters are correctly set to sat~sfy the spec~ficat~ons for the apphcable SERVOMOTOR 
Connect~on and wmng leads are firmly connected to term~nals or mserted into the 
connectors 
The power supply is turned OFF if servo alarm occurs + 10% 

+lo% (100 to 115 V A C I 5 % )  Voltage supphed to SGD SERVOPACK IS 200 to 230 VAC- lss 
If a voltage lme other than 200 V (100 V) IS used, the voltage should be dropped to 200 V 
(1 00 V) through a power transformer 
The speed reference should be 0 V 

11.2 TEST RUN PROCEDURES 

11.2.1 Preparat~on for Operation 

Durmg test run, loads should not be appl~ed to the SERVOMOTOR If ~t IS necessary to start 
with the dnven machme connected to the motor, confirm that the drwen system IS ready for 
emergency stop at any Ume 

(1  ) Power ON 
After checking ~tems m Par 6 1, turn ON the power supply When the power ON 
sequence is correct, accordmg to Par 6 1, the power IS turned ON by depressmg the 
POWER pushbutton for approx~mately 2 second 

(2) If power IS suppl~ed normally, the power ON md~cator LED (green) hghts and the alarm 
LED (red) goes OFF When a d~gital operator is used, the d~splay shown below appears 
when power IS supphed normally (Th~s d~splay appears when the motor stops ) 
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(3)  Inputtmg the servo ON signal (by switching ON the contact) activates the power clrcuit in 
the SGD SERVOPACK to be ready to dnve the motor (The display shown below 
appears on the digital operator, provided that the motor is stopped.) 

11.2.2 Operation 

The operation is possible only while Servo ON signal 1s OlN 

In Speed Control Mode 
(1 ) Increase the speed reference voltage 

gradually from 0 V, then the motor 
rotates at a speed proportional to the 
reference voltage 

(2) When the reference voltage is positwe, 
the motor rotates in the forward 
direction (counterclockwise rotation 
when viewed from the shaft extension) 

I 
I In Torque Control Mode 
I 
I (1 ) Increase torque reference gradually from 
I 
I 

0 V, then the motor rotates at a torque 
I proportional to the reference voltage. 
I 

NOTE 
I 
I 

Since no speed control is applied, motor 
I rotation speed cannot be controlled Take 
I 
I special care to avoid overrunning 
I 

I 
1 (2)  When the reference voltage 1s posmve, the 
I 
I motor rotates in the forward direction 
I (counterclockwise rotation when viewed 
I 
I from ihe shaft extention) 
I 

Fig 11 1 Motor Forward Rur~nmg 

11.2.3 Inspection during Test Run 

The following items should be checked for dunng the test irun 
Unusual vibration 
Abnormal noise 
Excesswe temperature rise 

If any fault is found, take corrective actions accordmg to Par 14 At a test operation, the 
load and machme may not fit well at first and result in overload 
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12.1 CHARACTERISTICS PRESET AT THE FACTORY PRIOR TO 
SHIPMENT 

Standard factory settmg 1s speed control mode To change to torque control mode, set up b~t 
A or B of user constant Cn-02 Charactenstlcs preset at the factory are shown below 

In Speed Control Mode 

( I  ) Speed Reference Input - SERVOMOTOR Speed Ratlo 

Condition No load 

SPEED (rlrnln) 

SPEED (+) 

SPEED (-) 

SPEED INPUT 
(ACROSS 1 CN-O AND -@) 

h g  12 1 Speed Reference Input-SERVOMOTOR Speed Ratlo 

(2) Start - Stop Response Character~st~cs 

Condlhon 
IP Start current set value 
Load Inertla J~=motor mema JM X 3 
Both overshoot (Nov) and undershoot (NuD) are 5% or less 

INPUT ACROSS 

I 1CN BAND @ 
r IG VDC 

INPUT 
I TIME 

SPEED 

MOTOR 
CURRENT 
(PHASE-U) 

Fig 12 2 Start - Stop Response Character~st~cs 
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(3) Speed Regulation 
Speed regulation A N, A n 

---------------- *z A< - A n  - MOTOR 

MOTOR RATED CURRENT 
CURRENT 

F l g  12 3 Speed Regulation 

In Torque Control Mode 
( I  ) Torque reference input - Torque character~st~cs 

Conditions No load 

GENERATED 
TORQUE 

I 

RATED 
TORQUE (-1 

TORQUE INPUT 
(ACROSS 1 CN AND -@) 

F l g  12 4 Torque Reference Input -Torque Character~st~cs 

12.2 RESET 

If resetting of parameters is necessary, refer to Par 8! "DIGITAL OPERATOR (JUSP- 
OP02A- 1, -0P03A) " 
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13.1 SGM SERVOMOTOR 

SGM SERVOMOTOR has no movable wearing parts (eg brushes), so simple daily 
inspection is sufficient The inspection schedule for the motor is shown in Table 13 1 

Do not disassemble the motor If disassembly should become necessary, contact your 
Y ASKAWA representative 

Table 13 1 I nspect~on Schedule for Motors 

lnspect~on Item 

V ~ b r a t ~ o n  

No~se 

Exter~or and Clean~ng 

13.2 SGD SERVOPACK 

- - 

Frequency 

Daily 

Dailv 

I nsulat~on Res~stance 

Shaft Seal 

Over haul 

SGD SERVOPACK does not require any special maintenance 
Remove dust and tighten screws penodically 

l nspect~on Operat~on 

Touch by hand 

Aurally 

As required 

13.3 PRECAUTIONS FOR BATTERY REPLACEMENT 

Clean with dry cloth or  compressed a i r  

Make sure that it is more than 10MQ by measuring 
Annually 

Every 5000 hours 

Every 20,000 hours 
or  5 years 

The life of the lithium battery (type ER6VC, made by Tosluba Corp ) is approximately 10 
years The battery for absolute encoder (provided by user) is replaced as follows 

1 * After SERVOPACK power is turned ON, SEN signal remains at a high-level for 3 
minutes minimum (The capacitor in encoder is charged ) 

2 Replace the battery (SERVOPACK power may be turned OFF or ON ) 

with a 500V megger after disconnecting the motor 
from the controller 

Replace shaft  seal 

If worn or  damaged, replace after disconnecting 
the motor from the driven machine 
Contact your YASKAWA representative 

The encoder position data remains in the same way as prior to replacement 

*After this operation is performed, the encoder will operate normally for two days maximum 
even without a battery 
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TROUBLESHOOTING 

SGM SERVOMOTOR 

WARNING 

Corrective actlons in should be performed after turning OFF 
the power 

Table 14 1 Troubleshooting Gu~de for AC SERVOMOTOR 

1 Overload I Reduce load or  use a larger motor 

I Excessive ambient temperature I Reduce ambient temperature below 40°C 

Unstable operation 

I Motor misahgned I Realign with driven machine 

%&2?aP*P".4dk & , % p b i a l b x  +'???a "Srai*o.2fW~~I*Xh @L$*fx.*As$ 

3   wrong wiring 
* ~ d s x ; * a ~ b ~ ~ ~ ; q * r ; ~ p l c ~ r w s +  ~ , , - ~ ~ * r ~ * ? r ; w r ' * ~ ~  

Motor over heats 

Unusual noise 

* a * * &  *+*I * V ~ * % * T ~ F & J * & ~ ? W  W d * .  O . r * f * ,  ?&g @sa"*15 YJ. * *x  * *JI 'vi*d 

Inspect and correct wiring across motor + 
ter m1n $5 &,v, ,and, g&IXIf"n,d,Pp%wgx&'I C+**Yggg", s ~ , r d + ~ * &  

- 

Motor surface is dirty 

Overload 

Motor loosely mounted 

Check alignment, noise of bearings, 
Noisy bearings lubrication and contact your YASKAWA 

Vibration of driven machine Contact the machine manufacturer 

Clean motor surface 

Reduce load or  use a larger motor 

Tighten foundation bolts 

- 

Coupling out of balance Balance coupling 
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14.2 SGD SERVOPACK 

14.2.1 LED Indication (7-segment) for Troubleshooting 

Table 14 2 LED lndlcatlon for Troubleshooting 

Dlgltal Operator 
I ndlcatlon* 

(Traceback Monltor; 
Probable Cause 

Goes ON when power is 
supplied to the control 
circuit 

Defective control circuit 
board (1PWB) 

Replace the 
SERVOPACK 

Defective current 
feedback circuit 
Defective main circuit 
transistor module 
Motor grounding 

Goes ON when power is 
supplied to the main 
circuit and servo power is 
turned ON 

Replace the 
SERVOPACK 
Correct grounding 

Overcurrent Lights during operation 
Lights even after turning 
power OFF and then ON 
again 
Operation is  restarted 
after turning power OFF, 
waiting for a while, and 
resetting 

Reduce ambient 
temperature around the 
SERVOPACK to 55°C or  
lower (Heat sink 
overheat) 

Ambient temperature 
near the SERVOPACK is 
over 55°C 

--- - 

Check the inertia of the 
machine with the value 
a t  the motor output 
shaft 
Connect the regenerative 
unit 

Load lnertia JL is too 
large Goes ON when the motor 

accelerates or  decelerates 
Overvol tage 

Defective regenerative 
circuit 

Replace the 
SERVOPACK 

Correct the motor 
connection 
Check pulses in phases 
A,  B and C on 2CN and 
correct wiring 
Correct gains 

Motor connection error 
Absolute encoder 
connection error 
Improper gain 
adjustment 

The reference input 
voltage is  too large 

Operation is  continued 
for several seconds to 
several tens seconds at a 
torque exceeding the 
rating 

When the reference is 
input, the motor runs fast 
and LED goes ON Over speed 

When the reference is 
input, the motor runs fast 
and LED goes ON 

Decrease the reference 
input voltage 

Overspeed Reference 

Goes ON during operation 
When power to the control 
circuit is turned OFF and 
then turned ON again, the 
operation starts 

Check for overload and 
adjust a s  necessary 

I 1 

I nstantaneous 
Over load 

* Display format is as  indicated 1,q 1 1 ; 1 1 ,'I 
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Table 14 2 L E D  lndlcatlon for Troubleshooting (Cont'd) 

Dlgltal Operator 
I nd~cat~on* 

(Traceback Monltor) 
Probable Cause Cor rect~ve Actions 

Operation is continued 
for several tens of 
seconds to several 
hundreds of seconds a t  
a torque exceeding the 
rating 
Motor connection 

Erroneous wiring or  
mcomplete contact of the 
absolute encoder 

Goes ON during operation 
When power to the control 
circuit is turned OFF and 
then turned ON again, the 
operation starts 

Check for overload and 
adjust as  necessary 
Correct wiring U --+ A, 
V - B ,  W - C  

Cont~ nuous Overload 

Check and correct signal 
cables of phases A', B and 
C of 2CN 

Turn OFF the SEN 
signal, reset the a la rm,  
then turn ON the SEN 
signal again 
Take noise-control 
measures 

Goes ON during operation 
Malfunction oj the 
SERVOPACK pulse 
counter 

Encoder Error 

Goes ON after SEN signal 
is input 

Absolute encoder backup 
voltage dropped 

Absolute encoder memory 
data  check error 

Absolute encoder battery 
voltage droppcld 

Set up  the absolute 
encoder 

Set up  the absolute 
encoder 

Replace the battery and 
enter the SEN signal twice 

I I 

Encoder Backup 
Error 

Goes ON after SEN signal 
is input Encoder Checksum 

Error 

Goes ON after SEN signal 
is input Encoder Battery 

Alarm 

Goes ON after SEN signal 
is input 

The motor is turning wher 
the SEN signal is input 

Enter the SEN signal when 
the motor stops E ncode 

Over speed 

Erroneous operation with 
the refeyence Input 
reader 

Failure of theitreference 
input reader 

Resume after resetting 
operation 

Reference Read 
Error 

Goes ON during operation 

Replace the SERVOPACK 

Correct the motor 
connection 

Motor connect;ion error 
The motor starts 
momentarily, then LED 
goes ON Overrun Correct wiring of the 

optical encoder 
Encoder conncwtion error 

* Display format is  as  indicated p-plm 
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Table 14 2 L E D  lndlcat~on for Troubleshoot~ng (Cont'd) 

Dlgltal Operator 
I ndlcatlon* 

(Traceback Monitor) 
Probable Cause 

The motor starts 
momentarily, then 
LED goes ON 

Wire break with phase P A  
or  PB of the optical 
encoder 

Zorrect signal cables of 
;he optical encoder 

I 
- 

Wlre Break wlth 
Phase P A ,  PB 

The motor starts 
momentarily, then 
LED goes ON 

Wire break with phase PC  
of the encoder 

Correct signal cables of 
;he optical encoder Wlre Break w ~ t h  

Phase PC 

Poor connection between 
digital operator and SGD 
SERVOPACK 

Check the connection 

Goes ON when power 
is supplied to the 
control circuit 

Defective SGD 
SERVOPACK board 
(1PWB) 

D ~ g ~ t a l  Operator 
Transmlss~on 

Error 1 

Replace the 
SERVOPACK 

Digital operator 
failure 

Replace the digital 
 pera at or 

Goes ON when power is 
supplied to the control 
circuit 

Defective control circuit 
board (1PWB) 

Replace the 
SERVOPACK 

Malfunction of the internal 
circuit 

Resume after resetting 
operation 

-- - 

Dlgltal operater 
Transmlsslon 

Error 2 

Goes ON during 
operation Failure of the internal 

circuit 
Replace the 
SERVOPACK 

Enter the SEN signal 
again 
Set up the absolute 
encoder 

Absolute encoder 
works incorrectly Goes ON after SEN signal 

is input Absolute Encoder 
Error Absolute encoder 

connection error 
Correct wiring of the 
absolute encoder 

Goes ON when power is 
turned ON 

Defective control circult 
board (1PWB) 

Replace the 
SERVOPACK Parameter ~ a ~ l u r e  

Set the value without a 
setting range by serial 
com munication 

Goes ON when power is 
turned ON 

Reset the value I I 

Parameter Settl ng 
Error 

* Display format is as  indicated 

7 Alarm A 00 is  reset only by turning OFF the power Normal a larm reset methods are  invalid 

CPU faults a re  not recorded in traceback data  
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14.2.2 Examples of Troubleshooting for Defective Wiring or Parts (Table 14 3) 

Table 14 3 Examples of Troubleshoot~ng for Defective Wlr lng or Parts 

Trouble 

Fuse IS blown lmmedlately 
after Power ON and Servo 
ON 

The reference IS input, but 
the motor does not run 

-- - -- 

Check Items 

Main circuit wiring (such a s  motor 
grounding) 

- - - - 

Voltage across @ and @ 
Alarm LED OFF 
Speed reference voltage 
P-CON, N-OT, P-OT, S-ON 
SEN signal (for absolute encoder) 
Digital operator display 

Correctlve Actlons 

Correct the wiring 

Check the AC power 
supply circuit 
If LED is  ON, check the 
cause 
Adjust the speed setting 
potentiometer (supplied 
by the user) 

14.2.3 Examples of Errors Resulting Setting Errors (Table 14 4) 

Table 14 4 Examples of Errors Resuletlng Settlng Errors 

Error Condltlon 

The motor vlbrates at a 
hlgh frequency of about 
200 to 300 Hz (The 
vlbratlon frequency 
matches commercial 
frequency ) 

Too much overshoot 1s 
observed wlth the rotatlon 
speed at acceleration and 
decelerat~on 

The motor turns even when 
speed reference voltage IS 

0 v 

Cause 

Speed loop gain is  too high 
(influence by induced 
noise in the SERVOPACK 
input circuit since the 
cable is  too long or  is 
bundled together with a 
power line ) 

Speed loop gain is too high 

There is an offset to the 
speed reference voltage 

- 
Corrective Actlons 

Adjust Cn-04 -1 to reduce speed 
loop gain until vibration stops 
Separate the input circuit cable from the 
power lines o r  receive power to the input 
circuit from a power supply of a lower 
impedance (about 100Q o r  lower AC is  
allowable ) 

~ d j u s t l  Cn-04 (LOOPA to reduce speed 
loop giiin until vibration stops 

Adlust; the offset to the speed reference 
voltage' (See P a r  8 4 4, "Speed Reference 
Offset kdjustment " )  - 
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14.2.4 Cause and Corrective Actions : 
No Alarm is Displayed but the Motor does not Run 

Table 14 5 

Trouble 

The motor does 
not run at all 

The motor moves 
momentar ~ l y ,  
then stops and 
does not start 
again 

The motor 
suddenly stops 
d u r ~ n g  
operat~on and 
does not start 
again 

- 

Cause 

The SEN signal input is  OFF 

The servo-ON signal input is OFF 
- - 

Cables of the encoder and motor a re  not 
connected 

The encoder is not suitable for the SGD 
SERVOPACK 

The P-OT or  N-OT input signal is OFF 
-- - 

The number of pulses of the encoder 
being used does not match the set value 
of Cn-11 

Connection of the motor and the encoder 
are  wrong 

An alarm occurs while the alarm reset 
signal is ON 

Zero clamp operation is  not canceled 

-- - 

Cond~t~on Correct~ve Act~ons 

Only for motor 
with absolute Turn ON the SEN 
encoder Bit 1 of signal 
Cn-01 is 0 

Bit 0 of Cn-01 is  Turn ON the servo-ON 
0 signal 

Connect the cables 

Use the applicable 
encoder 

Bit 2 o r  3 of Turn ON the P-OT or  

Set proper value for 
Cn-11 

1 Correct the connections 

Remove the cause of the 
a la rm,  then turn the 
alarm reset signal 
input ON and OFF 

Speed control is 
used, and bit 8 of 

Turn OFF the P-CON 
input signal to cancel 

Cn-ol Is O and blt zero clamp operation 
A of Cn-01 is 1 
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BULLETIN 

TOKYO OFFICE New P~er Takeslba South Tower 1 16 1 Ka~gan Mmatoku Tokyo 105 Japan 
Phone 81 3 5402 4511 Fax 81 3 5402 4580 
YASKAWA ELECTRIC AMERICA INC 
Chcago-Corporate Headquarters 2942 MacArthur Blvd Northbrook IL 60062 2028 U S A 
Phone 1 847 291 2340 Fax 1 847 498 2430 
Chcago-Technical Center 3160 MacArthur Blvd Northbrook IL 60062 1917 U S A 
Phone 1 847 291 0411 Fax 1 847 291 1018 
MOTOMAN INC 
805 L~berty Lane West Carrollton OH 45449 U S A 
Phone 1 513 847 6200 Fax 1 513 847 6277 
YASKAWA ELETRICO DO BRASIL COMERCIO LTDA 
Aven~da Br~gade~ro Farla Lima 1664 5 CJ 504/511 Sao Paulo Brazd 
Phone 55 11 815 7723 Fax 55 11 870 3849 
YASKAWA ELECTRIC EUROPE GmbH 
Am Kronberger Hang 2 65824 Schwalbach Germany 
Phone 49 6196 569 300 Fax 49 6196 888 301 
Motoman Robotics AB 
Box 504 S38525 Torsas Sweden 
Phone 46 486 10575 Fax 46 486 41410 
Motoman Robotec GmbH 
Kammerfeldstrape 1 85391 Allershausen Germany 
Phone 49 8166 900 Fax 49 8166 9039 
YASKAWA ELECTRIC UK LTD 
3 Drum Mams Park Orchardton Woods Cumbernauld Scotland G68 9LD U K 
Phone 44 1236 735000 Fax 44 1236 458182 
YASKAWA ELECTRIC KOREA CORPORATION 
Pa~k Nam Bldg 901 188 3 1 Ga Eulj~ro Joong Gu Seoul Korea 
Phone 82 2 776 7844 Fax 82 2 753 2639 
YASKAWA ELECTRIC (SINGAPORE) PTE L ID  
151 Lorong Chuan #04 01 New Tech Park Smgapore 556741 Smgapore 
Phone 65 282 3003 Fax 65 289 3003 
YATEC ENGINEERING CORPORATION 
Shen Hs~ang Tang Sung Ch~ang Bu~ld~ng 10F 146 Sung Ch~ang Road Ta~pe~ Ta~wan 
Phone 886 2 563 0010 Fax 886 2 567 4677 
BElJlNG OFFICE Room No 301 Off~ce Bu~ldmg of Be~jmg lnternat~onal Club 21 J~anguomenwa~ Avenue Be~jmg 100020 Chma 
Phone 86 10 532 1850 Fax 86 10 532 1851 
SHANGHAI OFFICE Room No 8B Wan Zhong Bulldmg 1303 Yan An Roaa (West) Shangha~ 200050 Chma 
Phone 86 21 6212 1015 Fax 86 21 6212 1326 
YASKAWA JASON (HK) COMPANY LIMITED 
Rm 2916 Hong Kong Plaza 186 191 Connaught Road West Hong Kong 
Phone 852 2858 3220 Fax 852 2547 5773 
TAIPEI OFFICE Shen Hs~ang Tang Sung Ch~ang Bu~ldmg 10F 146 Sung Ch~ang Road Ta~pe~ Ta~wan 
Phone 886 2 563 0010 Fax 886 2 567 4677 

YASKAWA ELECTRIC CORPORATION 

YASKAWA 

TSE-S800-15 1 C 
Q Prmted In Japan January 1997 93 7-79 8 0 2TA @ 

789 13 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


