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Yaskawa AC Servo Drives with absolute encoder have been developed as basic mechatronics drives for the
most advanced FA and FMS, including robots and machine tools. In addition, 2, series has been newly
developed.

This manual covers AC servo drive 2 series for speed (torque) control. AC Servo Drives consist
primarily of AC SERVOMOTORS and their controllers, SERVOPACKS. The AC SERVOMOTOR features
a high power rating for achieving quick response. Custom LSI and hybird ICs built in SERVOPACK reduce
the unit size and simphify wiring. The additional feature of a highly accurate pulse resolution offers non-
stop pulse flow.

For your mechatronics systems, the flexible combination of our AC SERVOMOTOR and SERVOPACK
achieves stable control operation with high accuracy, quick response control under any environmental
condition, and easy maintenance by display/protective functions.

FEATURES

(1) Highest power rating and fastest response in the class

(2) For SGM SERVOMOTORS :
1/3 the s1ze and weight of conventional models

For DR1 SERVOPACKS :
1/4 the size of conventional models.

(3) Both incremental and absolute encoders available 1n a base-mounted SERVOPACK

(4) Easily operated with an auto tuning function

(5) Hiagh 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 (with incremental encoder).

(7) Can be 1nstalled under any environmental condition due to varnish coating.
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1. RATINGS AND SPECIFICATIONS

1.1 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS (200VAC)

1.1.1 Ratings and Specifications

Time Rating : Continuous
Insulation : Class B
Withstand Voltage : 1500VAC

Insulation Resistance : 500VDC, 10M(Q)

or more

Enclosure : Totally-enclosed, self-cooled

Ambient Temperature : 0 to +40C

Ambient Humidity : 20 to 80%
(non-condensing)

Vibration : 15 pm or below

Excitation : Permanent magnet

Mounting : Flange-mounted
Drive Method : Direct drive

Table 1 1 Ratings and Specifications of SGM SERVOMOTORS (200VAC)

Motor Type SGM-
ltem yp A3A31 A5A31 01A31 02A31 04A31 08A31
Rated Output* W (HP) 30(004) 50 (0 07) 100 (0 13) 200 (0 27) 400 (0 53) 750 (1 01)
N m 0095 0159 0318 0637 127 239

Rated Torque* (o n)| (0845) (141) (282) (5 63) (113) @1 1)
Instantaneous Peak N m 029 048 096 191 382 71
Torque* (b 1) (2 53) (4 23) (8 46) (16 9) (339) (63 3)
Rated Current* A (rms) 042 06 087 20 26 44
Instantaneous Max
Current* A (rms) 13 19 28 60 80 139
Rated Speed* r/min 3000
Instantaneous Max Speed* r/min 4500

N m/A (rms) 0255 0286 0408 0355 0533 0590

%

Torque Constant (b wA)(ms) | (224) (252) (359) @ 12) (4 69) (5 19)
Moment of Inertia kg m x109 0021 0026 0040 0123 0191 0671
JM (= GD*M/4) (b in $2x10°%) (0 018) (0 023) (0 036) (0 109) (0 169) (0 595)
Power Rating* kW/s 436 963 254 328 846 851
Rated Angular radis?| 45200 61200 79500 51800 66600 35600
Acceleration*
Inertia Time Constant ms 15 09 05 04 03 03
Inductive Time Constant ms 15 18 19 54 64 13
Notes

1 Items marked with % and the torque-speed charactenstic are measured when the armature winding combined with the DR1
SERVOPACK 1s 100°C. Other figures are measured when the temperature 1s 20C  All the figures are typical values.

2 Rated torque 1s the continuous allowable torque when the motor 1s mounted to a heat sink of 250 X 250 X 6 (mm) and the

ambient temperature 1s 40C



1.1.1 Ratings and Specifications (Cont'd)

[OPTION]

When options are applied, inertia 1s increased as shown 1n the following table.

Characteristics may vary accordingly.

Type SGM-
item A3A | AsA | o1A | o02a | o04a | o8A
With Holding kg n? x 10" 00085 0058 014
Brake (lbein-s2x 107 (C 0074) (0 050) (012)
kgem? x 10° 0025
With 12-bit ABSO (b+in-s2x 109 (0 021)




1.1.2 Torque-Speed Characteristics

« TYPE SGM-A3A * TYPE SGM-A5A
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1.2 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS

(100VAC)

1.2.1 Ratings and Specifications

Time Rating : Continuous

Insulation : Class B

With stand Voltage : 1500VAC

Insulation Resistance : 500VDC,10MQ
or more

Enclosure : Totally-enclosed, self-cooled

Ambient Temperature : 0 to +40°C

Ambient Humidty : 20 to 80%
(non-condensing)

Vibration : 15pm or below

Excitation : Permanent magnet

Mounting . Flange-mounted

Drive Method : Direct drive

Table 1 2 Ratings and Specifications of SGM SERVOMOTORS (100VAC)

Motor Type SGM-
oor yp A3B31 A5B31 01B31 02B31
Iitem
Rated Output* W (HP) 30 (0 04) 50 (0 07) 100 (0 13) 200 (0 27)
N m 0095 0159 0318 0637
Rated Torque* (b ) (0 845) (141) (282) (563)
Instantaneous Peak N m 029 048 096 191
Torque* (b ) (253) (4 23) (8 46) (16 9)
Rated Current* A (rms) 063 09 22 27
Instantaneous Max
Current* A (rms) 20 29 71 84
Rated Speed* r/min 3000
Instantaneous Max Speed* r/min 4500
N m/A (rms) 0168 0194 0 156 0255
%
Torque Constant (b /A) (rms) (147) (171) (137) (2 24)
Moment of Inertia kg m x10°¢ 0021 0026 0040 0123
JM (= GD?w/4) (b in $x103) (0018) (0 023) (0 036) (0 109)
Power Rating* kW/s 436 963 254 328
Rated Angular 2
Acceleration* rad/s 45200 61200 79500 51800
Inertia Time Constant ms 16 09 06 04
Inductive Time Constant ms 13 16 16 57

Notes

1 Items marked with * and the torque-speed characteristic are measured when the armature winding combined with the DR1
SERVOPACK 15 100C  Other figures are measured when the temperature 1s 20°C Al the figures are typical values

2 Rated torque 15 the continuous allowable torque when the motor 1s mounted to a heat sink of 250 X 250 X 6 (mm) and the
ambient temperature 15 40°C



[OPTION]
When options are applied, inertia is increased as shown 1n the following table.

Characteristics may vary accordingly.

Type SGM-
ltem AB | a8 | oB 02B
With Holding kg mx10* 00085 0058
Brake (b n $2x10%) (0 0074) (0 050)
kg mix10* 0025
1.2.2 Torque-Speed Characteristics
* TYPE SGM-A3B * TYPE SGM-A5B
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1.3 RATINGS AND SPECIFICATIONS OF DR1 SERVOPACKS

Table 1 3 Ratings and Specifications of DR1 SERVOPACKS

Applied Voltage 200VAC 100VAC
SERVOPACK Type DR1-| ABAC | AS5AC | 01AC | 02AC | 04AC | 08AC | A3BC | ASBC | 01BC | 02BC
{

Max Motor Capacity W (HP) (0384) (0587) (C1> 2?3) (o2 %g) (g ?3?5) (17 E(’J(:) (0384) (0587) (3 2%) (g ?z%)
2] Type SGM-| A3A3 | A5A3 | 01A3 | 02A3 | 04A3 | 08A3 | A3B3 | A5B3 | 01B3 | 02B3
g Motor Capacity w 30 50 100 200 400 750 30 50 100 200
(ED Rated/Max Rotation Speed 3000/4500r/min 3000/4500r/min
E Applicable Encoder Incremental enconder 2048P/R’
Y [Allowable Load kg -mx10*] 063 078 120 369 573 201 063 078 120 369
o |Inertia*2  JiL (b in s*x10°%) | (055) | (069) | (106) | (326) | (499) | (175) | (055) | (069) (106) | (326)
g gzz‘:;:;ws Output A(ms)| 042 | 060 | 087 | 20 | 286 44 | 063 | 090 | 22 27
& |Max Output Current A A(ms)] 13 19 28 60 80 139 20 29 71 84

Power Supply gllaln Circuit Single-phase 200 to 230VAC, +10 10 -15%3 Single-phase 100 to 115VAC?S

ontrol Circuit 50/60 Hz +10 to -15%, 50/60 Hz

@ Control Method Single-Phase full-wave rectifier IGBT-PWM (Sine-wave drive)
% Feedback Pulse Incremental encoder 2048P/R
% _ [Ambient Temp 0to 55T
é’. ,§ Storage Temp -20to 85°C
2l g Ambient and Storage Humidity| 90% or less (non-condensing)
@ Vibration/Shock Resistance |0 5/2G

Structure Rack-mounted

Approx_Mass kg (Ib) 27(60) | 3475 | 27(60) [34(75)

Speed Control Range™ 1 5000
% ':g Load 01to 100% 001% or less (at rated r/min)
€ § kS Voltage 0%
S, & & [Temperature 25+25C *0 1% or less (at rated r/min)
g)_ Frequency Characteristics 100Hz (at JL=J/m)
« Torque Control Repeatability +20%

Accel/Decel Time Setting 0to 10s

§ Rated Reference Voltage Speed control mode | +6VDC (forward run at plus reference) at rated r/min

=3 g Torque control mode | +3VDC (forward run at plus reference) at rated torque
5| &  |Input Impedance Approx 30k
g “ & ICircurt Time Constant ApProx 47us
2| 8|Rated Reference Voltage +2 to =10VDC (forward run at plus reference) at rated r/min
£l

2 & |Input Impedance Approx 30kQ

,§ &‘_’ Circuit Time Constant Approx 47us

§ Bias Setting 0 to 450r/min {setting resolution 1r/min)
E § gﬁ;ﬁ?ﬁ:ﬂ 0 to 100% (setting resolution 1%)
g E ngtrl‘ogler;gngompletlon 1 to 100 pulses (setting resolution 1 pulse)
8 = |8 Input Type Sign + pulse train (SIGN + PULS signal), 30° phase difference 2-phase pulse(phase A + B),
5 S 1|S CW Puises + CCW pulses _
‘§‘ 57)_ g § Input Pulse Form Line dniver (+5V level), open collector ®
a é. @ |Input Pulse Frequency |0 to 450kpps
~ |Control Signal Clear signal (Input pulse form is the same as that of reference pulse )

5 'g_ Output Form A-, B-, C- phase line drniver or C-phase open collector
P g Freq Dwviding Ratio (16 to N)N,N = 2048
g, Servo ON, P drive (or torque control, zero-clamp drive), forward overtravel (P-OT),
o | Sequence Input reverse overtravel (N-OT), alarm reset, forward current imit (or 1st to 3rd ),
g reverse current imit (or 1st to 3rd )

Sequence Output

Current mit detection®'° (or positioning completion), TGON, servo ready, servo alarm, alarm

code (3 bits)

— 6 —



Table 1 3 Ratings and Specifications of DR1 SERVOPACKS (Cont’d)

Applied Voltage 200VAC 100VAC

SERVOPACK Type DR1-] A3AC | AS5AC | 01AC | 02AC | 04AC | 08AC | A3BC | A5BC | 01BC | 02BC
30 50 100 200 400 750 30 50 100 200

Max Motor Capacity W(HP)| (004) | (007) | (013) | (027) | (053) | (101) | (004) | (007) | ©13) | (027)

Dynamic Brake Operated at main power OFF, servo alarm, servo OFF overtravel

Regenerative Unit Not provided Built-in Not provided Built-in

Overtravel DB Stop, deceleration stop or coasting to a stop

Overcurrent, fuse blown, regenerative error, PG disconnection, overload, overvoltage,

overspeed, underspeed, A/D error, overrun prevention, ongin error, CPU error, parameter
error, overflow detection

Protective Function

Indication 7-segment LEDs (alarm and status display), power (CHARGE) LED
Speed Control Mode Speed 0 5V/1000r/min Torque 0 5V/100%
Monitor Output Position Control Mode Speed 0 5V/1000r/min Torque 0 5V/100%
p {Monitor Selection) (Lag pulse 15V/50 pulses) | (Reference speed
0 5V/1000r/min)
Others Torque control, zero-clamp drive, soft start/stop, brake interlock signal output,

reverse run connection, JOG run

*1 For further information on products with absolute encoder, refer to separate bulletin, TS-S800-1 4
*2 When load JL exceeds applicable range, refer to Par 6 7.2 “Load Inertia”

*3 Supply voltage should not exceed 230V+10% (253V) or 115V+10% (127V). 1t the voltage should exceed these values, a step-
down trastormer 1s required

*4 When housed 1n a panel, the internal temperature must not exceed ambient temperature range

*5 Control functions can be changed by setting user constant

*6 In the speed control range, the lowest speed 15 defined as the condition 1 which there 1s 100% load variation, but not stopped

*7 Speed regulation 1s generally defined as follows

No load speed — Full load speed
Rated speed

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

Speed regulation = X 100 (%)

*8 Used for application at rated reference voltage other than 6V

*9 Current Iimit detection * 1n speed control mode
Posttioning completion . 1n position control mode



2. TYPE DESIGNATION
2.1 OUTLINE OF SYSTEM

» DR1 SERVOPACK

592-28

DR1 SERVOPACK I DIGITAL OPERATOR
* SGM SERVOMOTOR I

592-136 592-242

591-185

750W (1 01HP) 200W (0 27HP) 30W (0 04HP)
400W (0 53HP) 50W (0 07HP)
2.2 TYPE DESIGNATION 100W (0 13HP)

(1) SGM SERVOMOTOR
SGM-01A312

TTTT

—— OPTIONAL SPECIFICATIONS
2, SERIES B : With brake
SGM SERVOMOTOR

— SHAFT TYPE
MOTOR OUTPUT 2 = Straight (without keyway)
A3 :30W (0.04HP) A :50W (0.07HP) 4 = Straight (with keyway)
01 : 100W (0 13HP) 02 : 200W (0.27HP)
04 : 400W (0.53HP) 08 :750W (1.01HP) —— DESIGN REVISION ORDER
POWER SUPPLY DETECTOR TYPE
A 200V 3:2048 PR
B: 100V New Incremental Encoder

( W 12-bit )
Absolute Encoder



(2) DR1 SERVOPACK

S, SERIES
DRI SERVOPACK MODEL
MOTOR OUTPUT (A gg’é (')"I’)‘EII{T ABSOLUTE)
A3 :30W (0.04 HP) AS 50W (0.07 HP) . Lo N INCR
01 - 100W (0 13 HP) 02 - 200W (0 27 HP)  COLER CREMENTAL
0.4 - 400W (0 53 HP) 08 750W (1.01 HP)
POWER SUPPLY
A 200V
B 100V
(3) DIGITAL OPERATOR
JUSP-OPO02A
FOR SERVOPACK
VERSION
DIGITAL OPERATOR AB..
APPLICATION

02 : HAND HELD



3. LIST OF STANDARD COMBINATION

Table 31 Combination of SGM SERVOMOTOR, DR1 SERVOPACK and Accessories

Power Current Recommended* 3
Class| SERVOPACK |SERVOMOTOR| Capaciyper | C3Pacly | Apphicable Noise Filter Power
Type DR1- Type SGM- | SERVOPACK' | PerMCCB | Noise ON/OFF
KVA or Fuse*? Filter Tyoe | Specifica- | Switch
A yp tion
30w
(004 HP) A3AC A3A3 025
50w Single-
A3
©o7HP) | A°AC AS 03 phase
5 LF-205A | 200 VAC
100 W Class
©13Hp) | O1AC 01A3 05 (Good) 5A
200w 1
02AC 02A3 075 s
200 (0 27 HP)
VAC Single-
400 W phase
(053 HP) 04AC 04A3 12 9 LF-210 (Q:?SS\S/AC
10A YASKAWA
Type
Single-
(Poor)mt hase H|-15E5
750W | ggac 08A3 22 16 LF220 | boovac | @5 A)
(101 HP) ° %g% ° Class or equiv-
20 A alent
30w
(004 HP) A3BC A3B3 025
Single-
50w hase
ASBC 03 2 p
(007 HP) A5B3 5 LF-205A | Dorac
; Class
00 100 W 5A
VAC (013 HP) 01BC 01B3 05
Single-
phase
200W | ozBC 0283 075 8 LF210 | 200VAC
(0 27 HP) Class
10A
*1 Values at rated load
*2 . Operating characteristics (25°C) 200% 2s or more, 700% 0 Ols or more
*3 - Made by Tokin Corp
*4 - When this type of noise filter 1s used, pay attention to leak current

Leak current of the recommended noise filter 1s ImA or less

Leak current of the DR1 type 1s 8 to 15mA (rms) at starting and stopping
Specify the high-speed type for installation of a leakage breaker

(Time-delay type 1s not acceptable )



4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overload protective circuit built in DR1 SERVOPACK prevents the SGM SERVOMOTOR and DR1
SERVOPACK from overloading and restricts the allowable conduction time of DR1 SERVOPACK

(See Fig.4.1). The overload detection level 1s set precisely by the hot start conditions at an ambient
temperature of 55°C and cannot be changed.

1000
100
OPERATING
TIME (s)
10 N
3
1
0.7
100 200 300

MOTOR RATED CURRENT (%)

Fig 4 1 Allowable Conduction Current of SERVOPACK



4.2 STARTING AND STOPPING TIME

The starting time and stopping time of SERVOMOTOR under a constant load 1s shown by the formula below.
Viscous or friction torque of the motor 1s disregarded.

Starting Time:

Nr (Jm +JL)

tr=104.7 X m (ms)

Stopping Time:
_ Nr (Jm + JL) i
if=104.7 X Kt In(as B) (atB) (ms)

Where,

Nr : Rated motor speed (r/min)
Ju (=GD A24/4) : Moment of rotor nertia (kg - m=Ilb-m-s?)
Ju. (= GD 2/4) : Moment of load mertia (kg - m'=1Ib-1n-s?
Kt : Torque constant of motor (N - m/A =1b - in/A)
Ir : Motor rated current (A)

a =Ir/Ir : Accel/decel current constant

Ir : Accel/decel current
(Accel/decel current o times the motor rated current) (A)

B =1I/Ir : Load current constant

I. : Current equivalent to load torque
(Load current 8 times the motor rated current) (A)

MOTOR T S -\..-*» -

ARMATURE | TIME
CURRENT | f

MOTOR t Lol o

SPEED | TIME

Fig 4 2 Timing Chart of Motor Armature Current and Speed (Constant Load)



4.3 ALLOWABLE FREQUENCY OF OPERATION

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

(1) Allowable Frequency of Operation Restricted by the SERVOPACK
The allowable frequency of operation is restricted by the heat generated in the regenerative resistor in the
Servopack, and varies depending on the motor types, capacity, load J., acceleration/deceleration current
values, and motor speed. If the frequency of operation exceeds 60 times/min when load JL=0

60
m+ 1

before the rated speed is reached, or If it exceeds cycles/min when Ji = Ju X m, contact your Yaskawa

representative.

(2) Allowable Frequency of Operation Restricted by the SERVOMOTOR

The allowable frequency of operation varies depending 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 operation and being at standstill (Fig. 4.3).

Cycle time (T) should be determined so that RMS value of motor armature current 1s lower than the motor
rated current

2
2 .
Tglp (t +It]2‘)+ILts
R

Where cycle time (T) is determined, values I, tr, tf safisfying the formula above, should be specified.

(s)

N
«Q &
MOTOR — 'Lt» "
ARMATURE — e i TIME
CURRENT Lot sy . :
L T ~
1l | T |
f T - i
| i ! I
| AN
/ i PR : =
MOTOR VAV z
Ti
SPEED ME

Fig 4 3 Timing Chart of Motor Armatute Current and Speed
(Restricted by SERVOMOTOR)



4.3 ALLOWABLE FREQUENCY OF OPERATION (Cont'd)
» When the motor remains at standatill between cycles of acceleration and deceleration without
continuous rated speed running (Fig.4.4).

The timing chart of the motor armature current and speed 1s as shown 1n Fig.4.4.
The allowable frequency of operation “n” can be calculated as follows:

KtelIr l Bz
n=2865X w0 —_— - times/min
o X (g @) (¢ )
“w ::3?: “é M ~ ~ ‘ i :
v e’ @, ™ o
MOTOR A i L i R
Kicpoicx) SN VY R gt B
ARMATURE S5 1= ¥ o i -j E
CURRENT | 3
MOTOR e
SPEED

Fig 4 4 Timing Chart of Motor Armature Current and Speed
(The motor remains at standstill between cycles of accel/decel
without continuous rated speed running)

« When the motor accelerates, runs at constant speed, and decelerates in a continuing cycle
without being at standstill (Fig.4.5).

The timing 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:

Kt Ir 1 B2 .
n=2865X ———— X — - — times/min
Nr(Jm + JL) ( @ (e} ) ( )
I
—_ @
iEL L b T I . BB
MOTOR RE 0 B W B RO
ARMATURE — B ~t+— —— TIME
CURRENT | T I f* I
| i ~ | »
| I ] |
| l |
[ - - [
| Pt N . _\'/
I - . |
MOTOR T . /
SPEED I TIME

Fig. 4 5 Timing Chart of Motor Armature Current and Speed
(The motor accelerates, runs at constant speed, and decelerates
1n a continuing cycle without being st standstill)



4.4 SERVOMOTOR FREQUENCY

In the servo drive consisting of SERVOPACK and SERVOMOTOR, motor speed amplitude is restricted by
the maximum armature current controlled by SERVOPACK.

The relation between motor speed amplitude (V) and frequency (f) is shown by the formula below :

a-Kt-Ir

N=152X W

(r/min)

- /\ MOTOR
e — ARMATURE
\ / ——— ¢ CURRENT

N <
m /\ / MOTOR
j v \\/ t e

Fig 4 6 Timing 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)

Fig. 4.7 shows motor speed and input voltage curve when speed reference input terminals 1CN-® and -®
are used. Reference input voltage for rated rotation speed (3000 r/min) can be set by adjusting
SERVOPACK user constant Cn-03. For user constant, see Par. 7, “USER CONSTANTS,”

The forward motor rotation (+) means counterclockwise (CCW) rotation when viewed from the drive end.

ADJUSTABLE
WITH Cn-03

RATED
SPEED (+)
RATED
SPEED (+)

P 1S MY

T —4 2 /o 2z 4 -10-8 =6 -4 20 2 4 6 8 10
: INPUT ! INPUT
' VOLTAGE (V) ' 5 VOLTAGE (V)
: | RATED f i
"""""" SPEED (—) ! :
//_ _________________ RATED
SPEED (-)
Fig 47 Speed-input Voltage Fig 4 8 Speed-input Voltage Charactenstics when
Characteristics User Constant Cn-03 is Adjusted



4.6 MOTOR MECHANICAL CHARACTERISTICS

4.6.1 Mechanical Strength

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

4.6.2 Allowable Radial Load and Thrust Load

Table 4.1 shows allowable loads according to SGM SERVOMOTOR types.

Table 4 1 Allowable Radial Load ard Thrust Load

SERVOMOTOR Rl::l?‘a’: ?.?)l:d Tﬁ:?;ﬂzd Reference Diagram
Type Fr [N (Ib)] Fs [N (Ib)]

SGM-A3 49 (11) 19(4)

SGM-A5 68 (15) 19 (4) Fr

SGM-01 68 (15) 19 (4) L 1 P

SGM-02 196 (44) 49 (11)

SGM-04 196 (44) 68 (15)

SGM-08 343 (77) 98 (22)

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

4.6.3 Mechanical Specifications

Table 4 2 Mechanical Specifications in mm (inches)

Accuracy (TIR) Reference Diagram
Flange Surface 004
Perpendicular to Shaft ® (0 0016) ‘0
©
Flange Diameter 004 ] |=
Concentnc to Shaft ® (0 0016) l'
002
Shaft Run Out © (0 00079) O,

Note . T.I.LR (Total Indicator Reading)



4.6.4 Direction of Rotation

SGM SERVOMOTORS rotate counterclockwise (CCW) when viewed from the drive end. For reversing the
forward rotating direction, see Par. 6.9.1 or Table 7.3.

592-242

Fig. 49 AC SERVOMOTOR

(1) Connector Specifications

« Motor connection » Motor connection
(for standard SERVOMOTOR) (for SERVOMOTOR with brake)
-Igaél— WEE
B 3]G
1 Phase-U Red 1 Phase-U Red
2 Phase-V White 2 Phase-V White
3 Phase-W Blue 3 Phase-W Blue
4 FG (Frame ground) Green 4 FG (Frame ground) Green
5 Brake terminal Black
6 Brake terminal Black

« Detector connection
(incremental encoder)

L@E

DEE

(s
1 Channel A output Blue
2 Channet A output Blue/Black
3 Channel B output Yellow
4 Channel B output Yellow/Black
5 Channe! C output Green
6 Channel C output Green/Black
7 0 V (Power supply) Gray
8 +5 V (Power supply) Red
9 FG (Frame ground) Orange




4.6.5 Impact Resistance

When mounted horizontally and exposed to vertical shock impulses, the motor can withstand up to two
impacts with impact acceleration of 10G (Fig. 4.10).

NOTE

A precision detector is mounted on the opposite-drive end of the SGM
SERVOMOTOR.Care should be taken to protect the shaft from impacts
that could damage the detector.

1 VERTICAL

Jﬂomzonm.

Fig 4 10 Impact Resistance

4.6.6 Vibration Resistance

When mounted horizontally, the motor can withstantd vibration (vertical, lateral, axial) of 2.5G (Fig. 4.11).

t VERTICAL

AXIAL

P TS,

LATERAt\ i
HORIZONTAL

Fig 4 11 Vibration Resistance

4.6.7 Vibration Class

Vibration of the motor running at rated speed is 15pm or below (Fig. 4.12).

POSITION FOR
CHECKING VIBRATION

Fig 4 12 Vibration Checking



5. CONFIGURATION

5.1 CONNECTION DIAGRAM
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5.2 EXTERNAL TERMINALS

Table 5 1 External Terminals for SERVOPACK

Terminal Symbol

Name

Description

®®

Main circuit AC input

Single-phase 200 to 230 VAC r11% %, 50/60Hz *

Connects terminal @ to motor terminal (Red)
CO® Motor connection @ to (White) and @ to (Blue)
O® Control power input Single-phase 200 to 230 VAC -_H1?3 %, 50/60Hz *
Connects to motor terminal (Green)
@ Ground Must be securely grounded
@ @ Regenerative resistor Regenerative resistor connection terminal

(External ccnnection not normally required )

* For 100 VAC class, single-phase 100 to 115 VACt;(S) %, 50/60 Hz 1s app 1ed

5.3 APPLICABLE RECEPTACLES
5.3.1 1CN (Connector for I/O Signals)

Table 5 2 Specifications of Applicable Receptacles for
DR1 SERVOPACK I/O Signals

Connector Type used in Applicable Receptacle Type

DRT SERVOPACK | soidermg Type | Gaulking Type -~
MR-50 RFA o _ -
Right Angle 50P MR-50M MRP-50M01 MR-50L

* Attached to SERVOPACK when shipping

5.3.2 2CN (Connector for Encoder)

Table 5 3 Specifications of Applicable Receptacles and Cables

Connector Type used in Applicable Receptacle Type Cable
DR1 SERVOPACK Solderlng Type Caulkmg Type Case Specmcatlons
MR-20 RMA 10120-3000VE
Right Angle 20P MR-20F* MRP-20F01 MR-20L* B9400064

* Attached to SERVOPACK when shipping.
The cables mentioned above are provided by Yaskawa
For details, see Par 105, “CABLES ”



5.4 CONNECTION (IN SPEED CONTROL OR TORQUE CONTROL MODE)

5.4.1 Connection Diagram

(1) Typical connection for speed control (Incremental encoder type DR1- C)

fFOR 100VAC CLASS
SINGLE PHASE 200 TO 230VAC._ {50 | SINGLE PHASE 100 TO $15VAC: |50
{50/60Hz) z)

N

wcce )- --- %)

\__.;

[

NOISE FILTER| Prevent external noise with a noise filter

SRy

PO—y R ]

ﬂ_ﬁ
VAN POWER ON SRy IMC o—1— MAGNETIC CONTACTOR FOR POWER ON/OFF

Eg gj_o Sup - - Be sure to it a surge supressing device to both

thu magnetic contactor and the relay

RS

x:“ - T gER'IWOP‘c" T 0 wotoR »
M.‘ R : -
) V.0 ¢
IMC T w
f & %
2 . .
1CN— v, wsmm grounded s <
TORQUEMONITOR __ TROM ] J§_<] "
{05V/100%) R 'k‘?{u“;,":';""“' J INCREMENTAL
SPEED MONITOR VIG-M 7 )
Y e e—— N . ;
SG 18 @ L . * PG
; s
SPEED REFERENCE INPUT INA P,
(80/160Fz) 2V > N I
HAGI“IED MOTOR SPEED/ 5G-A ld X} -
1 * a
AUXILIARY REFERENCE INPUT INB > , | 5 i o perorm terminal vewiment
RATED MOTOR SPEED/ SG-B P | <
Py .
+2V TO %10V Scov :

+24v +24VIN

el .
v T %R -

FTORCTIONAL SONTROL 3 6 0—T20N g1 |
REVERSE RUNNING PROHIBIT | S8 nor 5
u

PLS =
FORWARD RUNNING PROHIBIT POT -
AT PLS OFF -0 O X
ALARM RESET By ALm-RsT - :t = K —— SRS
AT 3Ry ON -0 O .
CURRENT LIMIT AT REVERSE }ON;CL E} :-' K ——=~ CURRENT LMIT AT REVERSE
RUNNUNG ON AT 6Ry ON 7Ry = FUNNBGOR
CURRENT LIMIT AT FORWARD |~ PCL o~ ; =K e CORRT O i FORRAD ;
RUNNUNG ONAT7RYON —O © - SR RUNNING ON A
3
+24v 4Ry s-aDv+ L2 — = x?:
27D Aoy P saov4P L% F = ¥ +#—— senvo Readv !
ov e t ] PHO!
SRy OFF AT L
LARM F,
_— #
B8Ry ON AT CURRENT CLT+ e -
LIMIT DETECTION — ';L' -— 3
cLr-|P e B CURRENT LIMIT

SRy ON — :
AT TGON ™"y ™ - W *
e raon-1P [z ¥ ) ] = L wON A Made by Texas Instruments Inc
__—'_l more

level or

N .%:o 3 4 Notes *

PHASE: *

e ourer 80 Y . 'fn 1 Capacity of each output circuit ts
REGRER (o] Zepoo 1L N TTRRES 30VDC, 50mA or less

{psec| _xpcol [0 < 4 2. P : Twisted pair wires
h . “{ 3 The user must provide the 24V power
supply

'

H OPEN COLLECTOR

1 ‘2_1 *MAX VOLTAGE APPLIED 30VDC

g e *MAX SINK CURRENT 20mA
SGOV

| ALO 137
ALARM GODE | ALO2 38
ouTPUT 1< »
&osi .
0 —
) .
50 FG V. -
- SGOV
IO e N, e ap T e s L e

Fig 52 Example of Connection Diagram of DR1 SERVOPACK with a SERVOMOTOR and Penpherals (1)



(2) Typical connection for torque control (Incremental encoder type DR1-

FOR 100VAC CLASS
SINGLE PHASE 200 TO 230VAC . S SINGLE PHASE 100 TO 115VAC i
(50/60H2) {50/60Hz) ‘*
R

MCC8

) .....

)

NOISE FILTER | Prevent external noise with a noise filter

C)

SRy
ON SRy IMC o——}—MAGNETIC CONTACTOR FOR POWER ON/OFF
[ &% 1=
OFF XK. SUP ~ Be sure to fit a surge supressing device to both
IM the magnetic contactor and the relay
cer T C2: B0 DHY SERVOPACK  © " VOTOR
1MC ;R (TYPE DR1- C) , 7
V.. ) M .
MC v w i
)f + 3 .
i O . H
1CN— v Mc"’é: a”m' grounded -
TORQUE MONITOR TRQ-M 16 q | G
0 5vroosk) . e ! INCREMENTAL
SPEED MONITOR VIGM 17 4 ‘J DER
[05V/1000 (rimin)] " +
SG 18 @ - ' PG
TORQUE REFERENCE INPUT INA <5 : <.,
RATED TORQUE/3 o {> < et
SG-A PlE A .
—»NB « IN TORQUE/SPEED CHANGE CONTROL MODE | e sure to perform terminal weatment
AUXILIARY REFERENCE INPUT IP 3 {>> !N TORQUEISPEED CHANGE: CON 2| of shielded cable
sG B in INB TORQUE REFENCE INPUT .
A VSGOV “
+2av 2vin |5 773 3
SERVO ON AT T —— Y~ ‘
1Ry ON I O—"‘é S-ON_ 140 |—7maA — K ——— SERVOON =
v 175, H raN .
PROPOTIONAL CONTROL ,_ﬁ: P-CON 14 = ——- PROPOTIONAL CONTORL (P DAVE)
(P DRIVE) AT 2Ry ON & '—D—? :
REVERSE RUNNING PROMIBIT L 8% wor L& I K * REVERSE RUNNING PROMIBT .
AT NS T =5 ;
FORWARD RUNNING PROHIBIT ,_5:% P-OT 142 $= K * FROWARD RUNNING PROHIEHT
AT PLS OFF — - = .
ALARM RESET 38 SrmersT |ds -~ [ 3=d¢ — WS
AT 3Ry ON »—omc - g K
CURRENT LIMIT AT REVERSE | ~—=  N-CL l4s * = [ —* CURRENT LN AT REVERSE
RUNNUNG ON AT 6Ry ON H?_, O = RUNNING ON .
CURRENT LIMIT AT FORWARD | —2t. P-CL_ J45 - :t ———+ CURRENT LT AT FORWARD v
RUNNUNG ON AT 7RY ON —0 o ” K "RUNNING ON *
+2av_ *®  Shov+ Lde :
ON AT et —— 2 R
gggvo READY - P -
3" SRy : RDV_I ? H&Tx( VOLTAGE APPLED
[ . 0C
SRy OFF AT ALM+ 1’31 © MAX CURRENT APPLIED 50mA
SERVO ALARM bt _te %
ALM %2 1
[— &
BRY ON AT GURRENT 8y i+ ;_ﬁ;_ T — <
ETEC cLT-1P i l b E. CURRENT LIMIT #
o b v DETECTION .
9Ry Toon 3 .
9Ry ON TGON+ |27 ————— = >
e A0 MR B LR ;,
TGON o3 t _._-.___ d ‘urns ON at motor 2erc-speed),
PAO (T L& level or more
PHASE-A B o
( L’%&-«b 1 * Made by Texas Instruments Inc
s
PG O —O ¥
DNE DRVER msa{ «peo; ]2 YA % Notes
co | 3
masec| Txpc 0? ' ‘a% Y #| 1 Capacity of each output circuit 1s
i
iy 3 30VDC, S0mA or less
5 2
S 23 L 2 TP Twisted pair wires
<5 OPEN COLLECTOR Y
S otlecron  PHasec| 4 “AX VOLTAGE APPLIED 30VDC +| 3 The user must provide the 24V power
. T «MAX SINK CURRENT N
Prite]] 7 SGOV b supply
ALARM CODE | ALO2 : P, 5,
OUTPUT -« D :
ALO3Y ‘; o
SGOV .

Fig 5.3 Example of Connection Diagram of DR1 SERVOPACK with a SERVOMOTOR and Peripherals (2)




5.4.2 Connector 1CN for I/O Signals

(1) Connector 1CN Layout

Table 5 4 Connector 1CN Layout of DR1 SERVOPACK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SG | SG | SG IN-A | SG-A IN-B | SG-B SG TRQ-MVTG-M} SG
Spﬁed Refer- Smed Monitor
GND OPEN a?eéc:]r;c;fque OPEN  |Auxilary Input|  OPEN GND OPEN
'I'r?p?:t Torque Monitor
19 20 21 22 23 24 25 26 27 28 29 30 31 32
TL | CLT |TGON|TGON|S-RDY{S-RDY| ALM
PCO | *PCO PHC | SG c @o S ALM
+ - + - + - + -
Open
Line Driver OPEN Oolﬁacton GND Cgé?enétk;?" TGON Servo Ready | Servo Alarm
Output C ¢ Output Output |Output Signal | Output Output
Cé
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
SON |P-con ALM- | 5= | oL | +24V
PAO | *PAO | PBO | *PBO [ ALO1|ALO2 | ALO3 | S-ON |P-CON| P-OT | N-OT RST P-CL | N-CL N FG
Line Drver | Line Driver Alarm Code Output | Servo P-Dnve Forward|Reverse| Alarm 'E?urrent Cu"er?ne External Frame
OutputA ¢ | OutputB 4 Open collector ON Input Prohibit | Frohibt | Reset | Limit | Limit | Power OPEN Ground
P P Output tnput | "P“" | Input | Input | Input Ir%’\x‘n "%'I‘“ Input




5.4.2 Connector 1CN for I/O Signals (Cont'd)
(2) 11O Signals and Connector 1CN

SPEED REFERENCE
(OR TORQUE REFERENCE)
*6V/RATED r/min

AUXILIARY INPUT
270 10V

Must be
“OPEN"

TORQUE MONITOR
05V/100%

SPEED MONITOR
0 5V/(1000r/min)

SERVO ON AT ON

P DRIVE 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

DR1 SERVOPACK

(TYPE DR1

ESISTAL

IN-A}S

ERCIS

) (%)
=z p _ale
IN-Blg !

A/D|

;;7 P (%)

TRQ-M

VIG-M
SG

+24V IN}'q7

-

Pl

y CLT+
CLT-
TGON+
TGON-
S-RDY+

S-RDY-

ALM+

ALM-

ALO1

ALO2

ALO3

PAO

*PAO

PBO

*PBO

PCO

*PCO
PHC

SG(ov)

* P Twisted pair wires

Notes

1 Cable for 1CN 15 not provided
2. The user must provide the 24V power supply.

CURRENT LIMIT DETECTION
ON AT DETECTION

TGON QUTPUT
ON AT EXCEEDING THE LEVEL

SERVO READY COMPLETION QUTPUT
ON AT COMPLETION

ALARM OUTPUT

OFF AT ALARM

PHOTO COUPLER OUTPUT

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

ALARM CODE OUTPUT
*MAX VOLTAGE APPLIED 30vVDC
*MAX OUTPUT CURRENT 20mA

PG FREQUENCY DIVISION OUTPUT
APPLICABLE LINE RECEIVER
SN75175 OR EQUIVALENT MADE BY
TEXAS INSTRUMENTS INC

OPEN COLLECTOR
*MAX VOLATGE APPLIED 30VDC

J *MAX OUTPUT CURRENT 20mA

Fig 5.4 1/O Signals Connection and Connector 1CN



(3) Input Signals of Connector 1CN

Table 55 Input Signals

‘E’l'g:;' C%ne'\cl:;or Function Description
¢ inputting this signal makes the SERVOPACK ready to receive
speed reference inputs
S-ON 40 Servo ON ¢ Base block and dynamic brake are cleared
* When Servo CN signal 1s not required, this signal can be disabled
by setting user constant
Proportional control command to prevent drifting when the motor i1s
z&eg:;n(all ?jrrll\\l/Z) left motionless without command input, while the main circuit 1s kept
41 energized
Zero-clamp drive Inputting this signal maintains the motor in zero-speed (stop) status
4 functions | | reterence Prevents the mctor from drifting
P-CON can be
zzltzﬁteﬁ:; Torque/speed changeover | in torque control I mode, this signal changes torque control to speed
constgn t reference control
External setting speed Inputs rotating direction reference at 1st to 3rd speed
rotating direction reference | Used with 1st tc 3rd speed selection signal input (N-CL, P-CL)
N-OT 43 Reverse running prohibit ¢ In the case of linear drive, etc , connect imit switch signal
according to the run direction This I1s a normally closed contact
Forward running * This signal can be disabled by setting user constant
P-OT 42 prohibit Maintains the “N-OT at normal run" and “P-OT at normal run” status
External power supply to 1CN-40, -41, -42, -43, -44, -45 and 46 Use
24V
+24VIN 47 an external 24V2C (50mA min) power supply
IN-A 5 (6) Speed reference input *6V, * rated speed is obtained
Auxihary reference input *+20to £10 0V, *rated speed I1s obtained
IN-B 9 (10)
When either of IN-A or IN-B i1s used, be sure 10 set the unused input “Zero specification”
Current imit at reverse
running reference
N-CL 46 (1st to 3rd speed selection
reference) Current imit reference input or external setting speed (1st to 3rd
c Py p— " speed) selection reference input Is obtained by setting user constant
urrent imit at forwar Current imit value or set speed value Is set by user constant
—_— running reference
P-CL 45 (1st to 3rd speed selection
reference)
ALM-RST 44 Alarm reset Resets the servo alarm status




5.4.2 Connector 1CN for I/O Signals (Cont'd)
(4) Input Circuit

There are seven input signals : Forward running prohibit, reverse running prohibit. Servo ON inputs,
proportional drive circuits, overtravel prevention circuits, current linit circuits and alarm reset inputs.
Construct the input circuit using 24V power supply (Figs. 5.2 and 5.3). Typical circuits are shown n Fig. 5.2.

NOTE

The user must provide the 24V power supply :
24 +1VDC, 50mA or more (approx. 7mA/circuit)

+24V
1 — PHOTOCOUPLER

aT
i

Fig 54 Configuration of /O Circuit

® P-CON
This input signal functions as any of the following four signals depending on user constant.
(a) Proportional drive (P drive)

The drive may drift in open position loop. To avoid this, switch the speed amplifier from PI drive to P
drive after the positioning and the loop gain in the control system drops and the drift decreases. With
several percent of friction load, the motor stops completely.

(b) Zero clamp operation

After the motor stops, it may be locked electrically. This function is applicable vertical loads.
Continuous operation torque in servo-lock may not exceed 70% of the motor’s rated torque.

(c) Torque control/speed control changeover

In torque control mode II, this signal switches between torque and speed control.
(d) Rotation direction for user constant speed reference

Allows reversal of running direction, if user constant-speed reference mode is used.
@ P-OT, N-OT (forward overtravel, reverse overtravel)

These circuits are used to stop the forward running of the motor (counterclockwise when viewed from the
drive end of the motor) and reverese running. When the overtravel prevention circuit is not used, connect
1CN-@® and -@ to the OV external 24V power supply, or invalidate this function by setting user constant.



Operation to be performed when an overtravel occurs can be selected from the following four by setting user
constant.
(a) Coasting 1o a stop

When overtravel occurs, the motor starts coasting to a stop.

(b) DB stop

When overtravel occurs, the motor is stopped by the dynamic brake. An user constant 1s used to
determine whether the stopped motor is to be continuously Jocked by the dynamic brake or freed.

(c) Stop at the torque specified by user constant

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) Zero-clamp after stopping at the torque specified by user constant
After the motor stops similar to (c) above, 1t is held in zero-clamp mode.

@ Servo ON [S-ON]

Inputting this signal turns ON the power drive circuit of the SERVOPACK main circuit.

The motor cannot be started unless this signal is input (that 1s, in the serve-OFF status). When this signal
is turned OFF while the motor 1s rotating, the motor is stopped by the dynamic brake. This signal is
automatically input depending on setting of bit O of user constant.

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

(a) External current limit at forward/reverse running reference
A circuit for suppressing motor armature current max. value during forward or reverese running
(counterclockwise (CCW) when viewed from the drive end of the motor). The limit value can be
specified independently for forward or reverse running by setting user constants.
Regarding the continuous output current value as 100%, up to the maximum output current can be
specified for the user constant.
When the motor is locked by applying current limit (at collision to stop, etc.), make setting so that the
current limit value will be less than 70% of the continuous output current value.

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

Table 5 6 Table57
N-CL | P-CL P-CON
1st Speed ON OFF Forward Running OFF
2nd Speed ON ON Reverse Running ON
3rd Speed OFF ON
Stop
IN-A
( NG ) OFF | OFF
Input

® Alarm reset (ALM-RST)

This is an external reset signal for servo alarm. Remove the cause of the alarm before restarting
operation. For safety, set a OV speed reference when inputting the reset signal.



5.4.2 Connector 1CN for I/0O Signals (Cont'd)

(5) Output Signals
Table 5 8 Output Signals
fl'g;ael (ic:g;e;l:;or Function Description
* Goes OFF when fault 1s detected
ALM 31(32) Servo alarm * For detalls, see Table 6 3, “Fault Detection Function "
Turns ON when the motor rotation speed exceeds the value specified
Rotation detection by user constant
TGON 27 (28)
Brake interlock output ¢ Outputs timing signal of external brake signal
(D When N-CL or P-CL 1s ON, this signal turns ON when the torque
reachs the lower level value either imited by N-CL and P-CL or
CLT 25 (26) g:{;ig;gmn set by Cn-08 and Cn-09
® When both N-CL and P-CL are OFF, this signal turns ON when the
torque set by Cn-08 or Cn-09 is reached
S-RDY 29 (30) Servo ready Turns ON when main power supply ON and Servo alarm OFF
(=0 5V/rated torque) +10%
TRQ-M 16 Torque monitor Load 1mA or less
[+0 5V/ 1000 r/min] =10%
VTG-M 17 Speed monitor Load 1mA or less
PAO 33
* PAO 34 PG Phase-A, -A * PG pulse after frequency division is output by line driver (SN75ALS
PBO 35 signal Phase-B. -B 194 made by TI)
* PBO 36 output o * To be received by a line receiver (SN75175 made by Tl or
PCO 19 Phase-C, -C equivalent)
* PCO 20
Open collector output
PHC 23 gs S|grcl:al output-2 Max voltage applied 30VDC
ase- Max output current 20 mA
ALO1 37 Open collector output
ALO2 38 AB"'E:’Q ouct’put code Max voltage applied 30VDC
ALO3 39 ( code) Max output current 20 mA




5.5 CONNECTION (IN POSITION CONTROL MODE)

5.5.1 Connection Diag

(1) Typical Connection for Position Control (Incremental Encoder Type DR1-

R T

ImMccB)- === )

ram

“FOR 100VAC CLASS
SINGLE ;’HASE 200 TO 230VAC: i | SINGLE-PHASE 100 TO 115VM2::R]
(50/60Hz] )

(50/60Hz)

NOISE FILTER| Prevent external noise with a noise filter

SRy

C)

MAGNETIC CONTACTOR FOR POWER ONIOFF

=~ Ba sure to fit a surge supressing fevlce 1o both

PL VO ALARM
ON_, 5Ry MC
OFF @ sup tha magnetic contactor and the relay
DRI SERVOPAGK  ~ 7« 7
(TYPEDR1- - ©)

REFERNCE PULSE ) ——————err———————d Qo]
(MAX 450/kpps)
|
{
CLR | R
DEVIATION COUNTER CLEAR ¥ 53 H H
SIGNAL (ACTIVE HIGH) *CLR L T K ! “ 0'sszuerle‘\, ;% %:r;cl:erm terminal treatment
________ v
o +24V W2aviN o 33Q )
VO ON AT TRy — D_j =K ——» SEROON o
1Ry ON oIv_"'o G———S-ON :0 —ImA K p
NLS - ¥ 3 % .-——> -
REVERSE RUNNING PROHIBIT -0 O N-or M3 K REVERSE RUNNIG PRORBIT :
P " 9 - ; —_— .
FROWARD RUNNING PROHIBIT §& Lo P-OT  }#2 K FROWARD RUNNING PROKEIT #
AT PLS OFF o —— = I !
ALARM RESET ALM-RST |44 = K — e OMRESET .
I g = b S
L C g SR o S b Sy
CURRENT LIMIT AT FORWARD _575"5 PcL & =K T ﬁum_um * <
RUNNUNG ON AT 7RY ON o T (
—_— LY
+2av %Y sTRov+ = —3 b
. Sm— 54 -— =]
BB | Premvlrlo [T )= fq4—semonwor
o SRy P - o MAX VOLTAGE'APPLED  30VDC
SRy OFF AT by ALM+ L31 T s « MAX, CURRENT SomA
SERVO ALARM ALM— IP 0 bait SERVO ALARM !
r;——-i—\] ........ 3
8Ry ON AT CURRENT :f!‘ COIN+ k&5 — <
UMIT DETECTION comn-1P [ E - CURRENT LT 4
9 Toon+ L2 — Y
2 oot wgf—a“— o — )
_le -
LicieL - T (oms ON at mowr zeospeed{’|  * Made by Texas Instruments Inc
PAO |\ A3 \level or more
e
Pm\se4\| D ) ] . Notes
PG OUTPUT DEITHIRD ¢ ~—— LINE DRIVER® s| 1 Capacity of each output circuit is
LINE DRIVER FMSEG| <%PBO | 36 SN75ALS194 ®
<rco id1m 30VDC, 50mA or less
£
muszc| s eco; % Y 4 2 JP_ Twisted pair wires
N )
e - |z x| 3 The user must provide the 24V power
PG OUTPUT il OPEN COLLECTOR : supply and batt
OPEN COLLECTOR P"“‘SEC{ i if fas X TR R0 sovoc > pply ery
aor 1 L%] & #MAX SINK Cl y
ALO2 ~
ALARM CODE .
OUTPUT ALO3 ; LA :
F
150 FG ‘g
%, A’z@,ﬁw, R

Fig 55 Example of Connection Diagram of DR1 SERVOPACK with a SERVOMOTOR and Peripherals



5.5.2 Connector 1CN for I/O Signals

(1) Connector 1CN Layout

Table 5.9 Connector 1CN Layout of DR1 SERVOPACK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
SG | SG | SG SG |PLUS PLUS SG |[SIGN |*SIGN| SG [*CLR | CLR [TRQ-MVTG-M| SG
Speed Monitor
Reference Reference
GND OPEN GND Pulse Input OPEN| GND Sign Input GND | Clear Input
Torque Monitor
19 20 21 22 23 24 25 26 27 28 29 30 31 32
IN { COIN [TGON| TGON|S-RDY|S-RDY
pco | *pco PHC | sa COl O GON|TGON|S. S ALM | ALM
+ - + - + - + -
Line Driver OPEN CE))Iple?:?of GND ggﬁ'\g?gt'.g% TGON Servo Ready | Servo Alarm
Output C ¢ Ogt;(:but Signal Output Signal Output Output
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
— == ALM- | o | == | +24V
PAO | *PAO | PBO | *PBO | ALO1 | ALO2 | ALO3 | S-ON [P-CON| P-OT | N-OT oeT P-CL | N-CL N FG
Line Drver | Line Driver Alarm Code Output | Servo P Drve Forward{Reverse| Alarm Eurrent F(‘f,vr?e'ﬁteExtemal Frame
OutputA ¢ | Output B ¢ Open Collector ON ' ot Prohbit | Prohibit | Reset | Limit | Limit | Power OPEN Ground
P Output input | "PUY | Input | Input | Input Ir%%t "%"“Jt Input u




(2) /O Signals and Connector 1CN

REFERENCE
PULSE

REFERENCE
SIGN

DR1 SERVOPACK

(TYPE DR1-/"1'"C)

DEVIATION
COUNTER
CLEAR

SIGNAL

Must be
“OPEN"

TORQUE MONITOR
05V/100%

SPEED MONITOR
0 5V/1000r/min

SERVO ON AT ON

TRQM

VIG-M
SG

16 ?q
“

i7 ?q

P DRIVE AT ON
OVERTRAVEL

AT REVERSE
RUNNING AT OFF

OVERTRAVEL AT

FORWARD RUNNING
AT OFF
ALARM RESET

ATON
CURRENT LIMIT

AT REVERSE RUNNING ¢ o
AT ON

CURRENT LIMIT

AT FORWARD
RUNNING AT ON

COIN+

COIN-
TGON+
TGON-
S-RDY+

y S-RDY-
o ALM+

ALM-

ALO1

ALO2
ALO3

PAO

*PAO

PBO

*PBO

PCO

*PCO
& PHC

SG(0V)

2, }sc(ov)

* P Twisted pair wires

Notes

1. Cable for ICN 1s not provided
2 The user must provide the 24V power supply

J

POSITIONING COMPLETION

TGON QUTPUT
ON AT EXCEEDING THE LEVEL

SERVO READY COMPLETION OUTPUT
ON AT COMPLETION

ALARM OUTPUT
OFF AT ALARM

PHOTO COUPLER OUTPUT
*MAX VOLTAGE APPLIED 30VDC
*MAX OUTPUT CURRENT 50mA

ALARM CODE OUTPUT

OPEN COLLECTOR

*MAX VOLTAGE APPLIED 30VDC
*MAX OUTPUT CURRENT  20mA

PG FREQUENCY DIVISION QUTPUT
APPLICABLE LINE RECEIVER
SN75175 OR EQUIVALENT MADE BY
TEXAS INSTRUMENTS INC

OPEN COLLECTOR
*MAX VOLATGE APPLIED 30VDC
*MAX OUTPUT CURRENT 20mA

Fig 5.6 1/0 Signals Connection and Connector 1CN



5.5.2 Connector 1CN for I/O Signals (Cont'd)

(3) Input Signals of Connector 1CN

Table 5 10 Input Signals

Signal Connector
Name 1CN No Function Description
e Inputting this signal makes the SERVOPACK ready to receive
speed reference inputs
S-ON 40 Servo ON * Base block and dynamic brake are cleared
e When Servo ON signal 1s not required, this signal can be ineffective
by setting user constant
41 P rtional d
2 functions re?e?gn(l:??P- d?l‘\//?a) ¢ This signal switches the speed amplifier from Pl drive to P drnive
—_— can be
P-CON selected by
setting the || INTERNAL setting speed Inputs rotating direction reference at 1stto 3rdspeed
user constant ] | rotating direction reference | Used with 1st to 3rc speed selection signal input (N-CL, P-CL)
¢ |n the case of linear motion, etc , connect imit switch signal
N-OT 43 Reverse running prohibit according to the run direction Since it I1s a bar signal (reverse signal),
it 1s “Closed” during normal run - When imit switch s tripped, it
becomes “OPEN"
P-OT 42 Forward running  This signal can be ineffective by setting user constant Maintains
prohibit the “N-OT at normal run” and “P-OT at normal run” status
External power supply to 1CN-40, -41, -42, -43, -44, -45 and -46
+24VIN 47 24V Prepare a 24VDC (50mA min ) power supply
PULS Puise train frequency (Max ) < 450kpps
(*PULS) 7(8) Reference pulse input When phase-A and -B pulses are used by input multipher
Pluse train frequency X input multiplier < 800kpps
SIGN Sign reference forward run reference H level ,
(*SIGN) 11(12) | Reference sign input reverse run reference H level ,
For details, refer to Par 6 4 “POSITION CONTROL MODE"
CLR 15 Deviation counter clear Interrupts reference F and B pulse to clear the deviation counter
(14)
(*CLR) signal atH level
Current limit at reverse
J— running reference
N-CL 48 (1st to 3rd speed selection
reference) Current hmit reference input or external setting speed (1st to 3rd
speed) selection re erence Input Is obtained by setting user constant
Current imit at forward Current imit value or set speed value s set by user constant
. running reference
P-CL 45 (1st to 3rd speed selection
reference)
ALM-RST* 44 Alarm reset Resets the servo alarm status

* - Positional deviation counter operates at alarm occurance
When the alarm 1s released, set “H” to the clear mput signal or turn OFF the control power supply to clear the lag pulse 1n
the positional deviation counter
If there are lag pulses in the positional deviation counter at servo OFF, 1t operates for the length of lag pulse at servo ON
To avoid this movement, set “H” to the clear input signal before servo ON.



(4) Input Circuit

Input signals are the same as those of the SERVOPACK with speed control mode except for P-drive
reference mput. As for PULS, SIGN and CLR signals, see Par. 6.4 “Position Control Mode”.

(5) Output Signals
Table 5 11 Output Signals
Signal Connector
Name 1CN No Function Description
* Goes OFF when fault 1s detected
ALM 31(32) Servo alarm * For details, see Table 6 3, “Fault Detection Function "
Rotation detection Turns ON when the motor rotation speed exceeds the value specified
by user constant
TGON 27 (28)
Brake interlock output Outputs timing signal for external brake signal
e Positioning completion Outputs when the deviation counter lag pulse 1s within the set value
COIN 25 (26) signal of user constant
SRDY 29 (30) Servo ready (C}icoceuerON whe main circuit power supply ON and no servo alarm
Torque monitcr (+0 5V/ rated torque) +10% | Load
TRQ-M 16 (Torquefreference) Lag pulse monitor (0 5V/1000r/min) £10% ] 1mA or less
monitor
Both can be ssat by user constant
Speed monitor (0 5V/1000r/min) +10% Load
VTG-M 17 (Speed/lag pulse) Reference speed monitor (+1 5V/50 pulse) £10% ] 1mA or less
monitor
Both can be sat by user constant
PAO 33
* PAO 34 PG Phase-A. -A * PG pulse after frequency division is output by line driver (SN75ALS
PBO 35 " — 194 made by Tl)
I B, -
* PBO 36 zggit Phase-B, E * To be received by a line receiver (SN75175 made by Ti or
PCO 19 Phase-C, -C equivalent)
* PCO 20
Open collector output
PHC 23 Z(Iihs |gnalcoutput Max voltage output 30VDC
ase- Max output current 20 mA
ALO1 37 Open collector output
ALO2 38 Alarm output code Max voltage applied 30VDC
ALO3 39 (BCD code) Max output current 20 mA

_33 J—



5.6 OUTPUT CIRCUIT

There are eight output signals :

Current limit detection (positioning completion in position control mode), TGON, servo alarm, servo ready,
PG phase C signal alarm codes for open collector output.

These output circuits are non-contact, employing transistors. Voltage and current specifications are :
Applied Voltage (V Max) = 30V
Conduction Current (Ip) £ SOmA
For alarm codes 1 to 3, Ip is 20mA max.

NOTE

The output circuit requires a separate power supply (20mA max. for
open collector output). It is recommended to use the same 24V power
supply used for the mnput circuit (Fig.5.7).

l" SERVOPACK
OUTPUT RELAY i I PHOTOCOUPLER | cyRRENT LIMIT DETECTION
A~ —— (POSITIONING COMPLETION )
24V EE VMax ¢ |- : ggg\'/qo ALARM
1 SERVO READY
L]
/ | l
FREE-WHEEL DIODE
(CONNECT THE DIODE TO I

THE CORRECT POLARITY)

Fig 57 Output Circuit

5.6.1 Optical Encoder (PG) Output Circuit
[PAO, *PAO, PBO, *PBO, PCO, *PCO]

Outputs PG phase-A, -B, and -C (reference) signals. Use as position signals. Specifications of output
signals are as follows.

(1) Signal Form

Two-phase pulse with 90-degree phase difference for phase-A, -B and reference pulse for phase-C.



(2) Output Circuit and Receiver Circuit

Two types of output circuits are provided :
line driver output and open collector output (phase-C only).
Fig. 5.8 shows an example of line driver output.

PHASE-A

PHASE-A

Line receiver
PHASE-B Type SN75175 OR EQUIVALENT
(made by Texas Instruments Inc)
R Termnal resistance
(220 to 4700Q)
C Decoupling capacitor

PHASE-C ©1:F)

PHASE-B

PHASE-C

OUTPUT LINE DRIVER, ! )

]
1
N75ALS194 0 | - .
TYPE S cvi | E i CHOKE COIL
Mok +5V 5 +5V
) SV =T+ smoo rgme
1

Pa—

111 | : T —CAPAGIOR
s v T
ov 1.507 e ov N
- E
- R 2 ki 5 g S TR TR P l

DR1 SERVOP/-‘\‘CK RECEIVER CIRCUIT (PROVIDED BY JUSER)

-
-2 Twisted pair wires

Fig 58 Example of Output Circuit and Receiver Circuit

(3) Output Phase (Frequency dividing ratio : 1/1)

FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE-A I l ‘ l PHASE-A —l_[_—l__'—
-~ 90° b1 90°

PHASES I J I
_L_. PHASE-B
PHASE-C ————[_—L— —_— 1 PHASE-C ———J_]—-—-— t

Note For details of frequency dividing, refer to Par 7 (8), “PG Division Ratio Setting”
Fig 59 Forward/Reverse Output Phase



5.6.2 Holding Brake Interlock Signal

The brake signal output, which is dependent on the motor circuit conduction state and motor rotating speed,
can be generated.

<Setup Procedure>

When the user constant (memory switch) is set to provide the braking function, the brake interlock signal
(BK signal) output 1s generated from the 1CN-27, 28 (TGON). The time interval tB [X 10ms] between
braking and motor conduction termination is determined by user constant Cn-12.

Table 5.12 Timing with Servo ON signal and Main Circuit Power Supply

Timing with Servo ON Signal Timing with Main Circuit Power Supply
ON
4 TO 6ms
FF MAIN CIRCUIT I
3 SERVO O POWER SUPPLY OFF

@ SON
g I SERVO ON | 25 TO 35ms
7]
5 OFF 2 TO 4ms
5 BK SIGNAL — BK SIGNAL '
s ‘ ON ——
& When motor und ® ‘B
en motor under
s cumrent Sonduchon ] CONBUCTION.
r— WHEN MOTOR UNDER RENT E—
ggﬂg&lgﬁgm ICURRENT CONDUCTIO! CURRENT CONDUCTION ggﬁoucnon l

tB Braking time Setting 0 to 500ms at Cn-12

Timing when Servo OFF, Main circuit Power Supply OFF or Alarm

SERVO SERVO OFF
* When Servo OFF ON l I
* When Alarm NORMAL ALARM
1
ON
* When Main Circuit
—/ FF
.ﬁ Power Supply OFF ¢
5 1 NON CURRENT
ac %GEENT CONDUCTION
T
g * When Motor Under UCTION
= Current Conduction
S : ‘/ OFF
<
BK ON | When this time interval
= | ¢ BK Signal ___j— exceeds (Cn-16) x 10ms,
: the BK signal turns OFF
r/min H | regardless of the rotating
|| =
* Motor Rotating Speed ‘ E (DB BRAKING)
1
Cn-16 rmin p—————————e
. t

0

BK signal 1s turned OFF in whichever 1s quicker the rotation
speed set by Cn-15 at the time set by Cn-16




5.7 CONNECTOR 2CN FOR OPTICAL ENCODER
5.7.1 Connector 2CN Layout

Table 5 12 Connector 2CN Layout of DR1 SERVOPACK

1 2 3 4 5 6 7

PGOV | PGOV | PGOV | PG5V | PG5V | PG5V | DIR *

14 15 16 17 18 19 20

PC | *PC | PA | *PA | PB | *PB | FG

* As for DIR, refer to Par 6 9 1 “Ccnnection for Reverse
Motor Running”



5.7.2 Cable Specifications

If required, order in umits of standard lengths as shown in Table 5.13.

Table 5.13 Cable Specifications

YASKAWA Incremental Encoder B9400064
Drawing No
Double KQVV-SW

General AWG2Z x 3C
Specifications AWG26 X 4P
Finishing
Dimensions $75mm($030m)
Recommended
Receptacle
Type
Internal A1 | Red
Composition

and Lead Color Az | Black

As | Green yellow

F1 | Blue/White blue Twisted pair wires

Fz | Yellow/White yellow Twisted pair wires

Fs | Pale green/White pale green | Twisted pair wires

F4 | Orange/White orange Twisted pair wires
YASKAWA
Standard Standard lengths 3m, 5m, 10m, 15m, 20m *
Specifications

* Termmal ends are provided without connectors For cables with connectors,
see Par 105, “CABLES ”

Note Allowable wiring distance between DR1 SERVOPACK and SGM
SERVOMOTOR (PG) 1s 20m max



5.7.3 Connection

INCREMENTAL ENCODER  AWG26

— | e 26N briA
! WHITE/BLUE | 3-16 PA
YELLOW; B likpg PHASE-
219 e
|, S 14 pc
i ! £-15 ) A
1 s b .
o OUTPUT LINE DRIVER : : ;?ggwgn
: 7 b |
: : SN75ALS 194NS " : : 8N75175 OR
L : iy ' |EQUIVALENT*
1 ! * i :
RED: | s 11 Lo b :
. 1 1 2 < " .
: PGSV : i
» i I = 2 . I ! w;
P BLACK/ s 5 4 PGOV 12 . . 1 i
] H *2' 1 \ :
! ]
: [ 2-5 137 N E “
7 oaweze | -2 ‘ Sy
- 56 v I
| I
, GREEN/ | 2-3 .
) 95 | YELLOW | 57 DIR ‘
1 / \ £ ‘T 1
i N 1-50

Lo 1 came 220 . ]):.f_ |
B9400064

P

i ]
y . Twisted pair wires
* Made by Texas Instruments Inc

Fig 510 Connector 2CN for Incremental Encoder Connection
and ICN Output Processing (When using Connection Cable B9400064)



6. OPERATION
6.1 POWER ON AND OFF

Arrange the sequence so that the power 1s simultaneously supplied to the main circuit (R,T) and the control
circuit (r,t), or supplied to the control circuit first, then to the main circuit (Figs. 6.1 and 6.2).

POWER OFF POWERON sRy 1MC

T T e

28UP

1MCCB

SINGLE-PHASE —° & QR v
200 TO 230VAC )
.t -
e ]

(50/60Hz) M
: (SERVO ALARM)
21 32 T

Fig 6 1 Connection Example for Power ON/OFF (200VAC)

N CIRCUIT
MAIN CIRCUIT OFF 0T ON SRy 1MC
C
1MCCB _Zj—o 180P
P 1IMC 1MC

-3 o—M\ I R &% 7 <~ "

ggg@rLoE-PHASE U

230VAC .~ ! v

— M 1 T SERVOPACK |

N .

\‘ >'

‘l 3 l(SE RVO ALAHM4

Fig 6.2 Connection Example for Main Circuit Power ON/OFF (200VAC)

Arrange the sequence so that the power is simultaneouly cut (including momentary power failure) (Fig. 6.1),
or the power to the main circuit is cut first, then the control circuit (Fig. 6.2). The order is the reverse of the

power ON sequence.



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. (The
alarm information is written on E2 PROM, so when the power is simultaneously cut, the alarm subject
can be checked with the power resupplied.)

* When power 1s 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 mitialize the DR1 SERVOPACK.

» Since DR1 SERVOPACK 1s of a capacitor input type, large in-rush current flows when the main
circuit power is turned ON (recharging time : 0.2s.). 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.

6.2 SPEED REFERENCE
6.2.1 Speed Reference Circuit

From the external power, the speed reference voltage is given to input 1CN- ®and- ® or 1CN- @and 0.
The method for giving speed reference voltage 1s shown below.

(1) For accurate (inching) speed setting
25 HP-10B type : Multiple-rotation type, wire wound variable resistor (with dial MD 10-30B4).

18kQ (1/2W OR OVER) 1:DR1 SERVOPACK
= ;
TYPE 25HP-108 k2
OR EQUIVALENT 13 -

v 2kQ 3 15 (1-9)
1 ¥
1000°1 146 (1-10)
e et <

(a) When Multiple-Rotation Type, Wire-Wound Variable Resistor is used



6.2.1 Speed Reference Circuit (Cont'd)

* RV30YN type : Carbon-film variable resistor.
» Low-and high-speed relays : Reed relays

18k
DR1

1kQ
(1/2W OR OVER) (1/2W OR OVER) DRI o
—_— . . PACK
e F
vPE Avaovn A3 (2 OR LOW SPEED)
OR EQUIVALEN o—
1 01kQ
12v TrYPE RV3OYN 1 (FOR HIGH SPEED)
OR EQUIVALEN —0 © 1-5(1-9)
2k0 p 2
1-6(1-10)

Note When a carbon resistor 1s used, great residual resistance remains,
so the speed control range becomes approximately 500 1

(b) When Carbon Variable Resistor is used

Fig 6 3 Method for Giving Speed Reterence Voltage
(for Accurate Speed Setting)

(2) For relatively rough speed setting

-DR1
" SERVOPACK

18kQ (1/2 W OR OVER)

TYPE RV30YN
| OR EQUIVALENT

vy 2Q )15 (1-9)

1 .
d (%16 (1-10)

Note When a carbon resistor 1s used, great residual resistance remains,
so the speed control range becomes about 500 1

Fig 6.4 Method for Giving Speed Reference Voltage
(for relatively rough speed setting as compared with Fig 6 2)




6.2.2 Stop Reference Circuit

When giving a stop reference, do not open the speed reference circuit (1ICN-®or @), but set to OV.

18kQ (1/2 W OR OVER) lugggwop ACK
TYPE 25HP-10B 3 &
OR EQUIVALENT RUN
12v 15 (19)
| STOF !,
Q

?1-6(1-10)
PR,

(a) When Multiple-Rotation Type, Wire-Wound Variable Resistor is used

18kQ RUN (ON)
(1/2 WOR OVER) STOP (OFF)

TYPE RV30YN
OR EQUIVALENT
%Q
Ai
. (é‘l-ﬁ (1-10)
£ttt

(b) When Carbon Variable Resistor is used

DR1
_SERVOPACK

12v I-5 (1-9)

Fig 6 5 Method for Giving Stop Reference

6.2.3 Handling of Speed Reference Input Terminal

The unused terminals, out of the speed reference terminals ICN-®), ® and the auxiliary input terminal ICN-
@©, @ must be short-circuited or select “Zero-speed Reference” with user constant setting.

6.2.4 Auxiliary Reference Circuit (=2 to =10V)

Auxiliary reference input circuit is used for application at rated reference voltage other than *6V.

« Adjustment procedures
For user constant setting of auxiliary input reference, input motor rotation per 1V (t/min)/V to user constant
Cn-03 by digital operator (type JUSP-OP02A).

When combined with Yaskawa POSITIONPACK in positioning system drive , auxiliary reference input
termunals are normally used as speed reference input. In this case, positioning loop gain is adjusted with

the user constant Cn-03.



6.2.5 Speed Control with 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 rotation speed falls below the set value of user constant Cn-OF, speed
reference is regarded as “0” and the motor speed is reduced to zero. While the motor is stopped, position
loop keeps it 1n servo-lock status.

« Turning ON P-CON signal starts zero-clamp operation.

« In zero-clamp speed control mode, P/PI control cannot be switched like usual speed control mode since the
P-CON signal is used for turning the zero clamp function ON/OFF signal.

6.2.6 Soft Start Function

Motor accel/decel time can be set up.

<Setup procedure>

Set the time 1n milliseconds accelerating to the maximum motor rotation speed(ms) to user constant Cn-07.

6.2.7 Jog Operation

The motor can be operated from the digital operator without entering speed reference during operation. Jog
speed (r/min) can be varied depending on thevalue set to user constant Cn-10.

6.2.8 Internal Setting Speed Control

Internal setting speed control mode can be selected by setting bit 2 of user constant Cn-02.
In this mode, mnput value (Ist to 3rd speeds) specified for user constants Cn-1F to Cn-21 can be used.

To select the speeds, use contact inputs P-CL and N-CL. Specify the directionof rotation by P-CON
input.

In this mode, the current limit function and the P/PI switch function are unavailable.



6.3 TORQUE CONTROL MODE

In the torque control mode, speed loop is disconnected and the motor is driven by torque reference.

In this mode, torque control I or torque control II can be selected by setting bit A or B of user constant
Cn-01.

6.3.1 Torque Control I

In torque control I, torque reference voltage is applied from external power supply across terminals 5 and 6
of 1CN,

3 V/rated torque are preset at the factory prior to shipment.They can be changed by user constant Cn-13.
Additionally, speed limit value can be set by user constant Cn- 14. Cn-14 1s effective only at torque control L.

Examples of giving torque reference voltage are shown in the following.
(1) For accurate (inching) torque setting
In Figs. 6.5 and 6.6, 1-1 and 1-2 are the input terminal number of SERVOPACK.
» 25HP-10B type : Multiple-rotation type, wire-wound variable resistor (with dial MD10-30B4).

18kQ (1/2WOR OVER : «DR1
¢ ) SERVOPACK

|
o |

—d

TYPE 25HP-10B

OR EQUIVALENT 3 2 l
12V o 2%Q | 1-5

1
? 16

(a) When Multiple-rotation Type,
Wire-Wound Variable Resistor i1s used

v
B

* RV30YN type : Carbon-film variable resistor.
» Low-and high-speed relays : Reed relays

%

1kQ (1/2W OR OVER) 18kQ (1/2W OR OVER|
—

7TYPE AV30YN } 3 (FOR LOW SPEED)

DR
- SERVOPACK
OR EQUIVALEN 2—— 2

01kQ

1oy =L TYPE RV30YN FOFt HIGH
T OR EQUIALENT] 3 1 SPEED)
%Q o
1 2

—

Note - When a carbon resistor 1s used, great residual resistance remains,
so the torque control range becomes approximately 500 1

{b) When Carbon Vanable Resistor is used

Fig 6 6 Method of Giving Torque Reference Voltage
(for accurate torque setting)



6.3.1 Torque Control I (Cont'd)

(2) For relatively rough torque setting

18kQ (1/2 OR OVER)

"Js)m
“SERVOPACK

Note . When a carbon resistor 1s used, great residual resistance remains,
so the torque control range becomes approximately 500 1

Fig 6 7 Method for Giving Torque Reference Voltage
(for relatively rough torque setting)

6.3.2 Torque Control II (Torque Control with Speed Limit + Speed Control)

« In torque control II, torque control is performed along with speed control using the motor speed limit
function.

Switching from torque control to speed control can be accomplished by turnning P-CON signal ON.

* In torque control II, P-CON signal 1s used for switching torque control and speed control so that P/PI
control cannot be switched like during usual speed control.
An external power supply applies torque reference voltage across terminals 9 and10 of input 1CN, and
speed limit voltage (both forward and reverse sides speed limit at positive voltage) across terminals 5 and 6
of mput 1CN. 3 V/rated 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 (inching) torque or speed limit setting

The input terminal numbers of the DR1 SERVOPACK shown in Figs. 6.8 and 6.9 are for entering torque
reference voltage. Terminal numbers in parentheses are for entering speed limit voltage.

 25HP-10B type : Multiple-rotation type, wire-wound varable resistor (with dial MD10-30B4).

-*:Dm
18kQ (1/2 W OR OVER) l§SERVOPACK

__J y
TYPE 25HP-10B X
OR EQUIVALENT ’ )

v %0 Y19 (15)
1 i

<[[) 1-10 (1-6)

(a) When Multiple-rotation Type,
Wire-Wound Vanable Resistor is used



6.3.2 Torque Control II (Torque Control with Speed Limit + Speed Control) (Cont'd)

* RV30YN type : Carbon-film variable resistor.
* Low-and high-speed relays : Reed relays

1kQ (1/2W OR OVER) 18kQ (1/2 W OR OVER)

DRI

I —Tyre&vachn 13 (FOR LOW SPEED) | SERVOPACK
REQUIVALENT| |-26 o l
I 1kQ " (FOR HiGH :
TYPE RV30YN SR v

12V"-OR EQUIVALENT.
20

19 (1-5)
1-10 (1)

" e

-Q O ‘

Note When a carbon resistor 1s used, great residual resistance remains,
so the torque control range becomes approximately 500 : 1

(b) When carbon vanable resistor is used

Fig 6 7 Method for Giving Torque Reference/Speed Limit Voltage
(for accurate torque or speed limit setting)

(2) For relatively rough torque or speed limit setting

 DR1
" SERVOPACK

-4) 18 (1-5)

e

#m-w (1-6)
o r Fogreoa sd f o

Note When a carbon resistor 1s used, great residual resistance remains,
so the torque control range becomes approximately 500 - 1.

1 8kQ(1/2 W OR OVER)

Fig 6 8 Method for Giving Torque Reference/Speed Limit Voltage
(for relatively rough torque or speed limit setting)



6.4 POSITION CONTROL MODE

The position control mode can be set by user constant Cn-02 bit No. B (refer to Par. 7 “USER
CONSTANTS”). The position control is performed by inputting two reference pulse trains between ICN-@
and ®, and ICN-{) and @.

This mode 1s effective when the input reference pulse CLR (CLLEAR) input signal is in the “L” level status.

6.4.1 Input Reference Pulse Logical Level

For input reference pulse, positive logic (active H) and negative logic (active L) can be selected.
It can be set by logical level selection (user constant Cn-02 bit D).
Positive logic is set prior to shipping.

6.4.2 Reference Pulse Form

Signals in three types of forms can be input as reference pulses.
According to the reference pulse form and input multiplier (only for two-phase signals), set user
constant (bit 3, 4 or 5) as shown 1n Table 6.1 to use.

Table 6 1 Reference Pulse Form

* Cn-02
Reference Pulse Input Motor Forward Motor Reverse Run Input
Form Pin No Multiplier | 4 | 4 | 5
1CN-@ ___ﬂ_ﬂ__ﬂ_ __ﬂ_ﬂ_ﬂ_ _
Positive Sign + Pulse Tran 1CN-D __ g 00| O
Logic — H |
Setting - R
Cn-02 90° Phase D|fference;.= %0 - % x1 0j1]0
Bit 2-phase Pulse Train | 1CN-@® _'——L___l—\_l _.l_l_]_l_ll %2 11110
D=0 X1, X2, X4 1CN-@ -
possible L v I | . x4 olol1
CW Pulse Train 1 “L” | ]
1CN-@ —
+ 1CN-D — 110]|0
CCW Pulse Train O 1IN 1 “L”
* Cn-02
Reference Pulse Input Motor Forward Run Motor Reverse Run Input
Form Pin No Multiplier 3|a4ls
1CN-@ U U U U
Sign + Pulse Train — 0j0]0
Negative 1CN-@ wyp “g"
Logic l L | B
Setting R
Cn-02 90 Phase Dlﬁerenc; __*___20 . _*_10' X1 o|1]0
Bit 2-phase Pulse Tran | 1CN-@ I LT I xe 1110
D=1 X1, X2, x4] 1CN-@
possible l 1 L L Ll L_I X4 0|01
CW Pulfe Train 1CN-® ] “g" || ” ” _ ol
1CN-®
CCW Pulse Train | I | I | | 1 “H”

* Input multiplier 1s possible with 90° phase difference 2-phase pulse train input

Positional deviation counter operates during baseblock. If there are lag pulses, the positional deviation
counter operates for the length of lag pulse at servo ON. To avoid this movement, set the clear input signal
to “H” before servo ON.



6.4.3 Reference Pulse Timing

Table 6.2 shows the timing pulse waveform 1n positive logic. In negative logic, the conditions are the same.

Table 6 2 Allowable Voltage Level and Timing

Item Electnical Specifications Remarks
N
SIGN——‘C h b N —
Sign + Pulse Train Input h T
(SIGN + PULSE Signals) pPuse ——4f - J/'UL Sign (SIGN) H becomes
Max Ref T MR posttive reference and
ax Reference j L becomes negative
Frequency @® REFERNCE © REFERNCE eference
450 kpps

ti,t2201ps 721 1ps
t3, 17501 ps
ta, t5 te>3 ps

4] t

2

E PHASE-A
1S PHASE-A
U_? 90° Phase Difference ﬂ/_\_.--_/_\_
] 2-phase Pulse PHASEB [T\ [T \_Puases [T \_
u‘-;’ (Phases A+B) , | Multipher mode
e T changeover Is set by
S | Max Reference Frequency user constant Cn-02
‘é'; X1 450 kpps @ REFERNCE ‘ ‘ © REFERNCE (bits 3, 4 and 5)
g X2 400 kpps 1T
:‘:, X4 200 kpps
& t1,t2501ps 721 1ps

% x 100 £ 50%

11}
AN
CCW Pulse + CW o ]'i . [~ N
u + cwW ==
Pulse - — - _-rb__./—\_[\_
REFERNCE © REF
Max Reference ® c © ERNCE
Frequency
450 kpps
ti,t2501ps 7121 1ps
ta, >3 us %xlOOéSO%




6.4.4 Reference Pulse (Including CLR Input) Interface

Line driver output, +12V or +5V open collector can be applied. Each input circuit 1s shown below.

(a) Line driver output

SERVOPACK SIDE

SIGNAL GENERATING SIDE—=—
1500
N —}
v A d L |
\ )\ 4 7k
APPLICABLE LINE DRIVER 28s(H LEVEL) — (L LEVEL)=3 7V
MC3487 MADE BY TEXAS
INSTRUMENT CO, LTD, OR
EQUIVALENT
Fig 610
(b) Open Collector
SIGNAL GENERATING SIDE —|
Vee
A1 SERVOPACK SIDE
] . 1500
T
-
-
L L anal VP
T VE 16 TO 18V
Fig 611

Set pull-up resistsnce R1 value so that input current i will be within the range of 6.6 to 15.3mA.

Typical Apphcation < Vccis 12V+5%

R1 =1000Q
*Vcci1s 5VE5%
R1 =180%)

When reference pulse is open collector, in Table 6.2, 1t 1s equivalent to : “H ” level input when Tr1 1s
turned ON.
“L ” Level input when Tr1 is turned OFF.



6.4.5 Clear Input Signal (CLR)

By setting “H  to the CLR signal, the position diviation counter value becomes zero and the position loop
does not work. Use the signal at “L” under normal operation.

6.4.6 Position Completion Signal (COIN)

This signal is output when the deviation counter lag pulse 1s within the set value of user constant (Cn-1B).
When this positioning completion width is converted to the motor rotation angle, the following value

can be obtained : —P
NXM (rev)

D : Positioning completion width (Cn-1B)
N : PG division number (Cn-0A)
M : FB pulse multiplier (Cn-02 bits 8, 9)

6.4.7 1/0 Signal Timing

Fig. 6.12 shows typical 1/O signal timing. (PG division ratio = 1, output multiplier = 1, positioning
completion width =*1 pulse)

OFF
SERVO ON I ON I
1 \ 1 530ms
! RELEASE 1 =3ms
BASEBLOCK —4la- 1, 12 ~l=- BASEBLOCK
]
H

1
ion11 |
|

[ £ H
1CN-7 L I ” I l I I l 13:z40ms

SIGN +PULSE
TRAIN

=l

PA
PG PULSE{
PB

COIN - l te

ON OFF

t, ts, te<2ms

>

£
:

3
b

[e]
z

2

1z20ps

cL

>

-

ON

1 40ms or more 1s needed from when the servo ON signal 1s turned ON to when the reference pulse 1s input If the reference pulse
1s input within 40ms from when the servo ON signal 1s turned ON, the reference pulse may not be nput
2 20ps or more 1s needed before the clear signal 1s tumed ON  If the signal 1s turned ON within 20ps, 1t may not be mput

Fig 6 12 Typical I/O Signal Timing



6.4.8 Number of Input Reference Pulses and Motor Rotation Amount

The Servopack has nput reference pulse multiplying function and PG output division and multiplying
function.

SERVOPACK
- SERV OO
1
i MULTIPLIER M1 AC SERVOMOTOR
1 x1 +
REFERENCE — L] ‘ DEVIATIO N
PULSE X3 COUNTER L

* REFERENCE PULSE

MULTIPLYING IS MULTIPLIER M2 DIVISION N

FOR (PHASE A+ 8) :

+ x

PULSES AND x 1 FOR | x2 . 16 TO 2048 PG
THE OTHER CASES x3 2048

2048 PULSES/R

Fm~mmmm——————--

PG DIVISION OUTPUT
FBI

Fig 6 13 Servopack Pulse Processing Block Diagram

Reference pulse X Mi
N X M2

M1 : Value set by user constant Cn-02 bits 3, 4, 5
Three types : X 1, X 2, X 4

M2 : Value set by user constant Cn-02 bits 8, 9
Three types: X 1, X 2, X 4

N : Value set by user constant Cn-0A
Set value : 16 to 2048

Motor revolution (rev) =

Note : When 2048 cannot be divided by division set value N without the 1emainder, two types [differing by 1/2048 X 4
(rev)] of the 1 pulse width of feedback pulse after division output occur Therefore, two types of the positioning width
are also generated.

6.5 PROTECTIVE FUNCTIONS

DR1 SERVOPACK provides functions to protect the body and motor from malfunctions.

6.5.1 Dynamic Brake Function

DR1 SERVOPACK incorporates a dynamic brake for emergency stop. This brake operates when :
« Alarm (fault detection) occurs.

« Servo OFF command is opened.

« Power supply is turned OFF.

* Overtravel (P/N-OT) occurs.

Normally, this dynamic brake is not applied while the motor stops, but can be made operational by setting
user constant.



6.5.2 Error Detection Functions

Table 6.6 lists trouble detection functions of the DR1 SERVOPACK. Type of alarm is identified by a
combination of three forms of outputs.

Table 6 3 Error Detection Functions

O Output transistor ON
X . Output transistor OFF

Output Form
Digital Operator Fault Detectin
Type AC Servo |Fault Output Code| 5| 4 Fundton = Detection Contents
JUSP-OP02A LED Outout
Display |ALO1|ALO2|ALO3| “UIP
*
HG D g X X X X Parameter Fault Parameter fault
o1 ¢ x x * Overcurrent flow in main circuit
A O “. |9 Overcurrent « Overheat heat sink of SERVOPACK
HE’ E E x| O} X X Fuse Blown Fuse blown
H 55 G :'l ol o x x Regenerative Regenerative circuit not activated in SERVOPACK
: e Fault (200W or more for 200V, 100W or more for 200V)
H. E.l ’4 :'l ol o x x Overflow Deviation counter lag pulse number exceeds the
- set value
~ % x o) x Excessively high DC voltage in the main circuit
A4HO H Overvoltage [approx 420V (210V for 100V)]
* * Motor speed exceeds the maximum r/min
I= S D 5 O]l x| O X Overspeed * Speed reference voltage exceeding the
maximum r/min 1s input
Excessively fow DC voltage in the main circuit
R&0 & x| o] o X | Undervoltage after power supply is turned on [approx 150V
(75V for 100V)]
*
= D = 0|00 X Overload Overload conditions of motor and SERVOPACK
H b E t' x x X X Reference Irput Element error on the printed circutt board of
' . Read-in Error SERVOPACK
*
E D : . O X O X Overrun Wrong wring of motor circuit or PG signal line
=7 =¥ & B B x | x | x| x |CPUEmor Any error of CPU
H g q x x | x o This 1s not an
. - alarm




6.5.3 Servo Alarm Output (ALM+, ALM-)

If any of the trouble detection functions listed in Par. 6.5.2 is activated, the power drive circuit in the DR1
SERVOPACK is turned OFF, 7-segment LEDs indicate the operation condition and a servo alarm signal is
output. An alarm code is also output to external equipment through open collector output circuits ALO1 to
ALO3. For the alarm codes, see Table 6.3.

6.5.4 Protective Circuit Operation

An alarm signal indicates some trouble. Check the cause and correct the trouble, and restart the operation.
Before checking the case, turn OFF the power to the main circuit to avoid danger. Apply the sequence so
that the alarm signal turns OFF only the main circuit (8, @), as shown in Fig. 6.1 and 6.2 allows rapid
reaction in the event of a malfunction. If the control power supply (O, ®) is turned OFF at that time, the
light emitting diode (LED) in the SERVOPACK displaying the cause of alarm signal output is also
extinguished.

However, the information on the faults which occured can be checked by the fault traceback mode function
of the digital operator (JUSP-OP02A).

6.5.5 Resetting Servo Alarm

To reset a servo alarm, input the alarm reset signal or turn OFF power. However, an alarm at E] or E]
lighting (SERVOPACK overload) cannot be released soon. Two minutes or more is needed before resetting.
When used in the position control mode, the positional deviation counter operates even at alarm occurrence.
Therefore, when the alarm is released, set “H” to the clear input signal or turn OFF the control power supply
to clear the lag pulses in the positional deviation counter without fail.

6.6 DISPLAY

By using the [CHARGE| LED and 7-segment LEDs, the Servopack status and alarms are displayed.

Table 6 4 Status Indication

SERVOPACK Status Inidication
Control power supply being applied Some displayed in 7-segment LEDs (lighting)
Main power supply being applied LED lights
Baseblocking 7-segment LED IZ]
Current under conduction 7-segment LED [:I
P-side overtraveling 7-segment LED [E
N-side overtraveling 7-segment LED [a

Note For the alarm indication, refer to Par. 6 5.2 “Error Detection Functions.”



6.7 PRECAUTIONS FOR APPLICATION
6.7.1 Overheating Loads

The motor is rotated by the load ; 1t is impossible to apply brake (regenerative brake) against this rotation
and achieve continuous running,.

Example : Driving a motor to lower objects (with no counterweight)

Since DR1 SERVOPACK has short time regenerative brake capability (corresponding to the motor
stopping time), for application to a overhanging loads, contact your Yaskawa representative.

6.7.2 Load Inertia JL

The allowable load nertia JL converted to the motor shaft must be within 30 times the inertia of the
applicable AC SERVOMOTOR. If the allowable inertia is exceeded, an overvoltage alarm may be occurred
during deceleration. If this occurs, take one or more of the following actions :

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

For details, contact your Yaskawa representative.

6.7.3 High Voltage Line

If the supply voltage is 400/440V, the voltage must be dropped to 200V or 100V using a power transformer.
Table 6.9 shows the transformer selection.



6.8 PRECAUTIONS OF OPERATION
6.8.1 Noise Control

DR1 SERVOPACK uses high-speed switching, elements in the main circuit. When these high-speed
switching elements are switched, the effect of g: or d" (switching noise) may sometimes occur depending
on the wiring or grounding method.

DR1 SERVOPACK incorporates a CPU. This requires wiring and provision to prevent noise

interference. To reduce switching noise as much as possible, the recommended method of wiring and
grounding 1s shown in Fig. 6.20.

(1) Grounding Method

TN S L R s e i sl b R gggVOMOTOR
A N
%OROVAC ",!; 2LF
100VAC i} T SERVOPACK
H
Smm? 11 r
R LARGER v
e t P 1} 3 r t 2CN

- (FRAME) , / i .
- :%{J 4 | _l
« OPERATING RELAY SEQUENCE l———j :

‘ 35mm2

. lEI“SER SIGNAL GENERATING OR LARGEQ

f
N 73 _

1 ]

1 1 AVR 2 ¢
’ ' ,El' Pl FLE| Pl |gRouno OR LARGER
: L
. [ S ) '
”“ l 2mm?
’5 (FRAME) (FRAME) OR LARGER ' / )
- (FRAME) LA
3 35mm?
By L e, QB«“L‘?%GER v sta 2 e FBAME) 2

(PANEL GHOUNDING)
= ONE PONIT GROUNDING
(CLASS 3 OR HIGHER)

IP_ - Twisted pair wires
Notes -

1 Use wires of 3 5 mm? or larger for grounding to the case (preferably flat-
WOVen copper wire).

2 Connect line filters observing the precautions as shown 1n (2),“Noise filter installation ”

Fig 6 20 Grounding Method



» Motor frame grounding

When the motor is at the machine side and grounded through the frame, Cf % current flows from the PWM
power through the stress capacitance of the motor. To prevent this effect of current, motor ground terminal
FG (motor frame) should be connected to terminal @ of DR1 SERVOPACK. (Terminal @ of DR1
SERVOPACK should be directly grounded.)

» DR1 SERVOPACK SG 0V

Noise may remain 1n the input signal line, so make sure to ground SG OV. When motor wiring 1s contained in
metal conduits, the conduits and boxes must be grounded. The above grounding uses one-point grounding.

(2) Noise Filter Installation

When noise filters are installed to prevent noise from the power line, the block type must be used. The
recommended noise filters are shown in Table 6.5. The power supply to peripherals also needs noise filters.

NOTE
If the noise filter connection is wrong, the effect decreases greatly.
Observing the precautions, carefully connect them as shown in Figs. 6.

15 t0 6.18.
Table 6 8 Recommended Noise Filter
Class DR1 SERVOPACK Applicable Noise Recommended Noise Filter*
Type Filter Type Specifications
30W
(004 HP) DR1-A3AC
(o%(mp) DR1-ASAC
LF-205A Single-phase 200 VAC
100 W class, 5 A
DR1-01AC
(0 13 HP)
200 VAC oo
200 W ¥
DR1-02AC
(027 HP)
Good S VAC
400 W ~ 3 ingle-phase 200
(053Hp) | DRIO4AC LF-210 class, 10 A
750 W . 3 Single-phase 200 VAC
(101 HP) DR1-08AC LF-220 class, 20 A
0w DR1-A3BC
(004 HP)
50 W ~ g Single-phase 200 VAC
(007 HP) DR1-A5BC LF-205A class, 5 A
100 VAC
100 W
DR1-01BC W
(0 13 HP)
Poor
200 W . F. Single-phase 200 VAC
(027 HP) DR1-028C LF-210 class, 10 A
* Made by Tokin Corp.



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 line or other signal lines or
run them in the same duct.

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

~| FLTER

8

FILTER

Fig 621
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Fig 6 22

Fig 623
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(d) If the control panel contains the filter,
connect the filter ground and the
equipment ground to the base of the .
control unit. -

NS PN

| FILTER s

Fig 624

GROUND

6.8.2 Power Line Protection

DR1 SERVOPACK 1s 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 DR1 SERVOPACKS used (Table 6.6).

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

Table 6 9 Power Supply Capacity and MCCB or Fuse Capacity

Power Capacity Per Current Capacity per
Class DR1 SERVOPACK DR1 SERVOPACK* MCCB or Fuse'
Type KVA A
DR1-A3AC 025
DR1-A5AC 03
5
DR1-01AC 05
200 VAC
DR1-02AC 075
DR1-04AC 12 9
DR1-08AC 22 16
DR1-A3BC 02
DR1-A5BC 03 5
100 VAC
DR1-01BC 05
DR1-02BC 075 8

* Values at rated load
T Operating characteristics (25°C) 200%/2s or more, 700%/0 015 or more

Note - Specify the high-speed type for installation of a leakage breaker
(Time-delay type 15 not acceptable )



6.9 APPLICATION

6.9.1 Connection for Reverse Motor Running

If the machine construction requires that the normal forward rotation reference is used for reverse motor
running and the normal reverse rotation reference for forward running, short circuit across terminals (2CN-1
and (2CN-7) on the PG connector (2CN).

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

y.2CN-1( 0 V OF PG)

SHORTED 2CN-7 (DIR)

Fig 625

As for the divider outputs from the DR1 SERVOPACK, phase-B precedes phase-A by 90 degrees when
forward rotation reference 1s input. Reverse rotation 1s also enabled by user constant Cn-02 bit-0 setting.
After setting reverse rotation connection, it is necessary to turn OFF the control power supply once.

6.9.2 Motor Speed Measurement and Torque Reference

When an nstrument is connected to measure speed and torque, make the connection as shown in Fig. 6.20,
using a DC ammeter of *+1mA (both swing).

5

]
TORQUE S
METER /N\ 1~ 1cN-16 TORQUE MONITOR
om T < ‘__
TACHOMETER i’""
% 1CN-17 <]SPEED MONITOR
W —
1CN-18
L v
l [ SGov
Fig 6 26

« Torque monitor output (1CN-16) : =0.5V *10%/100% torque
* Speed monitor output (1CN-17) : £0.5V *10%/1000r/min

« Instrument : = 1mA (both swing) ammeter
Use ammeter of DCF-6 or DCF-12N or equivalent.



7. USER CONSTANTS

DR1 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.”)

(1) Speed Reference Adjustment Gain : Cn-03 (INBGN)

» This constant is for adjusting motor speed reference. Possible adjustment range is from 0 to 2162
(r/min./V).
« Factory setting 1s rated speed/10V.

(2) Speed Loop Gain : Cn-04 (LOOPHZ)
« This is the proportional gain for the speed contoller. Adjustment range is from 1 to 2000 (Hz).
« Factory setting is 80 (Hz).
» When motor is rotated as a single unit, set to 40 (Hz) or lower.
(3) Speed Loop Integration Time Constant : Cn-05 (PITIME)
« This is integration time for the speed controller. Adjustment range is from 2 to 10,000 (ms).
+ Factory setting 1s 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)

« It is possible to decelerate the motor at the set torque value, if the overtravel inputs P/N-OT are
triggered (1CN-42, -43 set bit 8 of Cn-01).

» Factory setting is the maximum torque. (100% = rated torque)

(5) Soft Start Time : Cn-07 (SFSACC)

« This constant sets time required to accelerate from O r/min. to the maximum rotation speed and to
decelerate from the maximum rotation speed to O r/min. Setting 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).

(6) Forward Running Torque Limit : Cn-08 (TLMTF)

« This is torque limit of the motor in the forward running direction. Setting range is from O to the
maximum torque (%).
« Factory setting is the maximum torque. (100% = rated torque)

(7) Reverse Running Torque Limit : Cn-09 (TLMTR)

« This is torque limit of the motor in the reverse runming direction. Setting range is from O to the
maximum torque. (100% = rated torque)
* Factory setting 1s the maximum torque. (100% = rated torque).



7. USER CONSTANTS (Cont'd)

(8) PG Dividing Ratio Setting : Cn-0A (PGRAT)
« Number of detected (phase-A and -B) pulses per rotation sent from the PG (optical encoder) is
converted to the pulse number acoording to the setting of this constant and is output to 1CN-33 to -36.

« Set the number of output pulses per rotation. Setting range depends on the PG.
2048P/R: 16 to 2048 (integer)

(9) Zero-Speed Level : Cn-0B (TGONLV)

» This is motor zero-speed determination level. Setting range is from 1 to the maximum speed (r/min).

» When the motor roration speed exceeds the set value, sequence output TGON is turned ON (between
1CN-27 and -28 are “closed”).

« Factory setting 1s 20 (r/min.).

(10) Mode Switches

» The following constants are used for setting mode switch operating points. Detection points where PI
control is switched to P control are set for improving transient characteristic of acceleration,
deceleration and output saturation of the speed controller. Different levels can be set for three types
of detection points for the mode switch.

Torque reference (output from the speed controller) : Cn-0C (TRQMSW)
Speed reference : Cn-0D (REFMSW)
Detection of motor acceleration: Cn-0E (ACCMSW)

« The detection points can be selected by setting bits of user constant Cn-01.

(11) Zero-clamp Level : Cn-OF (ZCLVL)

« This is the motor rotation speed level at which zero-clamp is performed. Setting range is from 0 to
the maximum speed (r/min).

« In the zero clamp speed control mode (set up by Cn-01 bits A=1, B=0), the P-CON speed reference is
disconnected to clamp the motor rotating speed to zero when the motor rotating speed falls below this
setting.

(12) Jog Speed : Cn-10 (JOGSPD)

« Set up jogging speed. Setting range is from O to the maximum speed (r/mun).
« To start jogging, enter the operation reference from the digital operation.
« Factory setting 1s 100 (r/mn.).




(13) Number of Encoder Puise : Cn-11 (PULSNO)

* This 1s the number of pulses per rotation of the motor encoder.
* Do not change the preset value.

(14) Delay Time from Brake Interlock Reference Output to SVOFF Operation : Cn-12 (BRKTIM)
* Outputs the brake interlock signal from TGON output by Cn-01 bit No. E= 1.
» This is delay ime from the output of brake reference to the actuation of SVOFF for a motor with a
brake. Setting range is from 0 ms to 500 ms, in increments of 10ms.
* For details of Cn-12 (BRKTIM), Cn-15 (BRKSPD) and Cn-16 (BRKWALI), see Par. 5.6.2 “Holding
Brake Interlock Signal”.

(15) Selection of Sequence Inputs, Reference Signal Error Stop Methods, Control Modes, and
Mode Switches

Use user constant Cn-01 memory switches for the above selections. (For the assignment and
explanation of the memory switches, see Table 7.2, “User Constant Cn-01 List.”)
See sequences (1), (2) and select an error stop method fit for the system.

STOP METHOD L—— CONDITION AFTER STOP

DB OFF

oB STOP KO Note Numbers 1n a circle indicate bit numbers of Cn-01

)
1
]
i
1
i
i DB ON Arrows indicate standard setting
i
]
|
1
]
1

COASTING

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

Fig 7.1 Error Stop Sequences



7. USER CONSTANTS (Cont'd)

(16) Forward Rotation External Current Limit : Cn-18 (CLMIF)

This is motor current limit in the forward rotation direction. This limit is effective when contact input

P-CL (1CN-45) is ON. Setting range is from 0 to the maximum torque. (100% = rated torque) Factory
setting is 100 (%).

(17) Reverse Rotation External Current Limit : Cn-19 (CLMIR)

This is motor current limit in the reverse rotation direction. This limit is effective when contact input
N-CL (1CN-46) in ON. Setting range is from O to the maximum torque. (100% = rated torque)
Factory setting is 100 (%).

(18) Position Loop Gain : Cn-1A (POSGN)
This is position controller proportional gain. The adjustable range is from 1 to 500 (1/s).
Factory setting is 40 (1/s).

(19) Bias : Cn-1C (BIASLV)

This is position controller bias setting. Used according to the load condition in order to reduce the
positioning time. The adjustable range is from 0 to 450 (r/min).
Factory setting 1s 0 (r/min).

(20) Forward Feed : Cn-1D (FFGN)

This is position controller forward feed compensation. The adjustable range is from 0 to 100 (%).
Factory setting is 0 (%).

(21) Positioning Completion Width : Cn-1B (COINLV)

Sets the positioning completion signal output (COIN) width.
Setting range is 0 to 100 (pulses).
Factory setting is 7 (pulses).

(22) Overflow : Cn-1E (OVERLV)

Sets the overflow detection level of position deviation.
Setting range is 1 to 10,000 (X 100 pulses).
Factory setting 1s 10,000 (X100 pulses).

(23) Internal Set

The following constants are used to enter a mode where speed control is performed according to
contact inputs P-CL and N-CL (1CN-45, -46).

Three speeds are programmed.

Corresponding user constants are shown below.

Ist speed : Cn-1F (SPEED1)
2nd speed : Cn-20 (SPEED?2)
3rd speed : Cn-21 (SPEED3)

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




Table 7 3 User Constants Cn-03 through Cn-21 (Constant Setting) List

User Lower Upper Setting Prior to
Constant Symbol Name Unit Limit Limut Shipment Remarka
a ’ Speed Reference Rated
£ Cn-03 INBGN Adjustment Gain (r/min)/ V 10 | 2162 300 Speed/10V
@
§ Cn-04 LOOPHZ Speed Loop Gain Hz 1 2000 80 *
c
© Speed L«
8 | cnos | PmME lnﬁegrangﬁ%m o ms 2 | 10000 20
Emergency Stop Max oT
Cn-06 EMGTRQ Torque % 0 Torque Max Torque Mode
g Forward Running o Max
Cn-08 TLMTF Torque Limit % 0 Torque Max Torque
. Reverse Running % Max
Cn-09 TLMTR Torque Limit 0 Torque Max Torque
£ Torque Ref 5
8 Cn-13 | TCRFGN e Helerence 0V/ 10 | 100 30
% al Rated Torque
o
(&)
© Speed Limit with Max
3 Cn-14 TCRLMT Torque Control 1 r/min 0 Speed Max Speed
(o]
|_
Cn-17 | TRQFIL Torgue Reference 100ps o | 250 4
Cn-18 CLMIF Forward External % 0 Max 100
Current Limit Torque
_ Reverse External o Max
Cn-19 CLMIR Current Limit % 0 Torque 100
Soft Start Time
@ Cn-07 SFSACC (Acceleration) ms 0 10000 0
s
1 Max
é Cn-0B TGONLV Zero-speed Level r/min 1 Speed 20
8 M
c ax
cé:_ Cn-OF ZCLVL Zero-clamp Level r/min 0 Speed 10
7]
Delay Time from
Cn-12 BRKTIM Braking Reference to 10 ms 0 50 20
SVOFF

Note - 100% = rated torque
* Factory setting of Cn-04 (speed loop gain) 1s determined by the following conditions : Load mertia £ motor nertia X3
Be sure to set the value of Cn-04 to -40 or less when motor 1s rotated without load If the value has been kept at the factory

setting, the motor may oscillate.



7. USER CONSTANTS (Cont’d)

Table 7 3 User Constants Cn-03 through Cn-21 (Constant Setting) List (Cont'd)

User Lower Upper Setting Prior to
Constant Symbol Name Undt Lirmit Limit Shipment Remarks
Brake Timing at Motor
@ Rotation Max
£ Cn-15 BRKSPD (Speed level at which r/min 0 100
g Speed
] brake reference is
8 output )
8 Brake Timing at Motor
g Rotation
o Cn-16 BRKWAI (Waiting time from 10ms 10 100 50
@ SVOFF to brake
reference output )
° Encoder Encoder
24| CnoOA PGRAT PG Diving Ratio PR 16 Number of Number of t
3 =
ag pulses 2048 | pulses 2048
]
B c Encoder
o
ugj S| cn11 | PULSNO :;‘“lmbe’ of Encoder PR _ _ Number of
uises pulses 2048
Mode Switch o Max
Cn0C | TROMSW | o Retorence) % 0 | Torque 200
= Mode Switch Max
c WI
-0D REFMSW
‘g Cn-0 S (Speed Reference) i r/min 0 Speed 0
o
9 Mode Switch
8 Cn-0E ACCMSW | (Motor Acceleration 10(r/mn)/s { O | 3000 0
6 Detection)
JOGSPD | JOG Speed / o | Mex 100
Cn-10 pee! r/min Speed
o Cn-1A POSGN Position Loop Gain 1/s 1 500 40
c c
&a| cnic | Biasly Bias rimin 0 | 450 0
[}
°l cn1D FFGN Forward Feed % 0 100 0
Cn1B | COINLV m‘t‘f”mg Completion pulse o | 100 7
@ Cn-1E OVERLV Overflow X100 pulse 1 10000 10000
€
2 | cniF | speeDd 1st Speed tfmin o | Max 100
g n- stop Speed
o
5 Max
g Cn-20 SPEED2 2nd Speed r/min 0 Speed 200
Cn-21 SPEED3 3rd Speed r/min o | Max 300
P Speed

Note 100% = rated torque
¥ After modifying Cn-0A (PG division ratio setting), turn OFF power and start
up again The modified value takes effect only after restarting
§ In the position control mode, the constant 1s set by the lag pulses

Setting range 0 to 4950 (pulse)



Table 7 4 User Constant Cn-01 (Memory Switch) List

Selection Bt No |Setting Ccnditions Standard
0 0 Servo ON/OFF by external input (SV-ON) 0
1 The servo i1s ON at all imes
1 0
0
Sequence |(No-used)| 4
Input
Selection 5 0 The P-OT signal prohibits forward running 0
1 Forward running 1s permitted at all times
3 0 The N-OT signal prohibits reverse running 0
1 Reverse running is permitted at all times
4 0 The IN-A input 1s used 0
|S"pUt | 1 Regardless of the IN-A input presence, the SERVOPACK concludes that the IN-A input is O
ignal
Selection 5 0 The IN-B input 1s used 0
1 Regardless of the IN-B input presence, the SERVOPACK concludes that the IN-B input 1s O
0 <DB stop>
5 The dynamic brake stops the motor
0
1 <Coasting to a stop>
The motor 1s freed and brought to a stop
0 <DB OFF after DB stop>
The dynamic brake is turned OFF after the motor 1s stopped
7 1
Fault 1 <DB continuously ON after DB stop>
Stop The dynamic brake remains activated after the motor Is stopped
Selection
0 The overtravel status stop method coincides with bit 6
g8* <Overtravel zero speed stop> 0
1 In the overtravel status, the motor is stopped at the torque setting defined by user
constant Cn-06
ot 0 In the overtravel status, base blocking (B3) 1s implemented after the motor stops
0
1 In the overtravel status, zero clamping is effected after zero speed stop
00 <Torque reference>
Based on the torque reference level defired by user constant Cn-0C
01 <Speed reference>
Mode Based on the speed reference level defined by user constant Cn-0D
Switch pc# 00
Selection 10 | <Acceleration>
Based on the acceleration level defined by user constant Cn-OE #
11 <None>
The mode switch function is not provided
Presence of 0 | The braking command function is not provided
External E 0
Brake 1 The braking command function 1s provided
— F 0

* The fault stop method 1n the torque control mode complies with bit 6

1 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 PI control
to P control (Effective only for speed control)

# In the position control mode, the reference 1s based on the lag pulses set by user constant Cn-0D.



7. USER CONSTANTS (Contd)

Table 7.4 User Constant Cn-01 (Memory Switch) List (Cont'd)

Selection | BitNo |Setting Description Reference Input Sslsr?:ﬁg‘;it Standard
<Speed control>
oo |* Regular speed control 2‘3:0':' control
* The P-CON signal (1CN-41) 1s used ON P control
to effect P/PI control changeover
<Zero clamp speed control> -
« After the motor is stopped (ZCLVL), | Speed reference (IN-A) P-CON
the speed reference s disconnected | Auxiliary reference input (IN-B) | OFF
to execute the zero speed stop Zero clamp
01 function function OFF
o The P-CON signal (1CN-41) 1s used ON
to turn the zero clamp function ON Zero clamp
and OFF function ON
<Torque control I>
* The motor output torque I1s controlled
10 by the torque reference (IN-A) Torque reference (IN-A) None
® The IN-B cannot be used
<Torque control II >
® The P-CON signal (1CN-41) is used
for torque/speed control mode
changeover At torque control
Torque reference (IN-B)
At torque control
Control * The motor output torque is controlled Speed eference  (IN-A)
Mode BA by the torque reference (IN-B) At speed control 00
Selection * The speed limit can be entered from peed
outside (IN-A) Speed reference (IN-A)
The IN-A voltage (+) hmits both the Notes
forward and reverse running speeds P-CON
¢ if speed goes beyond the OFF

11

[MOTOR SPEED]

,.x
": 3, z,.
3":*‘*} y*:‘m

'ize*a

& gs«.v‘;g;%
LIV

TR el
, ,‘;‘é*:mﬁg;;v
8*&;;,, - ‘\"Q 4

MwLmrrRANgst-:

IN-A

ifa l,n‘ .«3

At speed control

* The speed reference is entered from
the IN-A

* The IN-B cannot be used

imit negative feedback of
torque n proportion to speed
difference from limit speed
occurs to restore moderate
speed

Therefore, width of actual
motor rotation speed hmit
depends on load conditions

¢ In case of continuous regen-
eration (tension control),
Contact your Yaskawa
represantative

Torque control
ON
Speed control




Table 75 User Constant Cn-02 (Memory Switch) List

Selection Bit No |[Setting Description Standard
Reverse 0 | CCW Forward running
Rotation 0 0
Mode 1 CW Forward running
Not-used 1 0
Contact 0 Contact inputs P-CL and N-CL are used as power supply limit
:tﬂei:rence 2 1 | Contact inputs P-CL and N-CL are used as speed nput reference selection (1st to 3rd 0
ode speed ) signals
000 | Sign + Pulse
100 | CW + CCW
Reference
Pulse Mode 3,4,5 | 010 | Phase-A + Phase-B (x1) 000
110 | Phase-A + Phase-B (x2)
001 | Phase-A + Phase-B (x4)
Monitor 0 | Torque monitor 0 5V/100%
Change 6 0
(TRQ-M) 1 Speed reference monitor 0 5V/1000 r/min
Monitor 0 | Speed monitor 0 5V/1000 r/min
Change 7 0
(VTG-M) 1 Lag pulse monitor 3V/100 pulse
00 | x1
(0}] X2
FB Pulse 8.9 00
Multiplier 10 | x2
11 X4
Deviation 0 Solid
Counter A 0
Clear 1 Differential
Speed/Position 0 | Speed (or torque) control mode Is set
Control B 0
Change 1 Position control mode 1s set
Overflow c 0 Cn-1E setting value overflow alarm o
Alarm 1 2'® overflow alarm
Reference 0 Normal operation
Puise Reverse D 0
Operation 1 Reverse operation
Monitor 0 Lag pulse monitor output level 3V/100 pulses
Output Level E 0
Change 1 Lag pulse monitor output level 3V/10000 pulses
Reference 0 Filter 1s not provided
F 0
Pulse Filter

1

Fiter 1s provided

Note Tumn OFF the power supply after setting



8. DIGITAL OPERATOR (TYPE : JUSP-OP02A)
8.1 SWITCH OPERATION

Fig. 8.1 shows the digital operator. The digital operator has various functions as listed by modes in Par. 8.2,
“DIGITAL OPERATOR FUNCTION.”

Notes :

1. The digital operator’s constant setup data 1s retained even after the power is turned OFE.

2. Even if the power 1s turned OFF after fault occurrence, the fault data 1s retained in memory. Therefore, 1t 1s possible
to check the fault data after the power 1s turned back ON.

3. The monitor mode can be changed even during operations.

§ 59228

Fig 8.1 Digital Operator (Hand-held Type)

.
(o)
r 5-DIGITS,
ﬂ, - 7-SEGMENTS
[l LED

BEEAR

oPERNIOR
SERVOPACK OPERATOR

ALARM DSPL
RESET SET

KEYS L/S'e%‘r]s‘—a
<G




8.2 DIGITAL OPERATOR FUNCTIONS

Table 8.1 shows the digital operators functions. The status display is the default when control power is

turned ON. To change the mode, use QSSEPTL key as shown in Fig. 8.2.

Table 8 1 Digital Operator Functions

Mode Function

Various Status Indications

Status Indication ¢ Base Block

Mode * On Operation (See Par 8 3)
® Fault
Refer to “User Constant Setting " (See Par 84 1)
* Operation (JOG) from digital operator (See Par 84 3)

Setting Mode * Operation check enabled by single-unit of DR1 SERVOPACK (See Par 84 4)

or motor without external sequence (See Par 84 5)

* Speed Reference Offset Adjustment (See Par 847)
Various Monitoring
¢ Speed
» Speed Reference

Monitor Mode * Torque Reference

* Number of Pulses from Origin (Phase-U)
e Electrical Angle
e Interior Status Bit (See Par 85)

Fault Traceback

Fault Hist
Indication Mode autt Fustory (See Par 86)

Control Power
Supply ON

PANEL INDICATION

Status Indication Mode | - L

4

Setting Mode ,‘- il - 'L-l’ ,'-,’

vif (| =y

Monitor Mode Lyt Ly
Fault Traceback Indication 1 ol e
Mode LT ]

i

Fig 8.2 Mode Changeover



8.3 STATUS INDICATION MODE

When this mode is selected, the condition of SERVOPACK is indicated with bits and codes as shown in Fig.
8.3. Table 8.2 shows the bit data contents. Table 8.3 shows the codes and conditions.

ALARM

: Alarm reset switch

% : Changes status indication mode into setting mode.

Panel Display

TGON

IN-A INPUT (AT SPEED CONTROL MODE)
BIT DATA / REFERNNCE PULSE INPUT (AT POSITION CONTROL MODE)

i L | [

h 6/
\. ’. -
/ ] \ ~ 7
CODE
POWER SUPPLYON 8 T conrmoy)  POWER READY

BB

Fig 8.3 Status Indication Mode

Table 8.2 Bit Data Contents Table 8 3 Codes and Status
Bit Data Contents Code Status
Power
Supply ON Light goes ON at power supply ON &6 Base Block
Light goes ON at base block, and .
BB goes OFF at servo ON Fun On Gperation
Light goes ON at motor rotating FPot Forward Running
TGON speed higher than TGON level o prohibited
(Standard setting i1s 20 r/min)
& Reverse Running
Light goes ON at IN-A input equal to no prohibited
IN-A Input or higher than TGON level (in speed
control mode) 800
. Alarm Status
Reference Light goes ON at reference pulse 8202
Pulse Input input (in position control mode) —_— Refer to Table 8 6
Light goes ON at IN-B input equal to 2
IN-B tnput or higher than TGON level (only in
speed control)
h (¢] }
Power Ready ‘(_)Ilg] t goes ON at main power supply




8.4 SETTING MODE

In this mode, the following operations can be performed.
« User constant setup and monitor

» Jog operations from the digital operator

* Offset adjustment

« Fault traceback data clearing

« Check of motor parameters

8.4.1 User Constant (Data) Setup and Monitor (Cn-03 to Cn-21)

Panel Display
BLINK
_— \l/
[ I I I A I O | DATA NARNA i
Lt Ly ENTER Ly L
N—— - N~— e - \ v
SETTING MODE ITEM NO DATA

Fig 8 4 User Constant Setting

Set up the item number with the [/\] , (V] , { < ], or ' > \ key.

T
» With the ' < I or > key, choose a setup digit. The chosen digit starts blinking to indicate that

its numerical value can be changed.

» With the or ‘ N/ | key, increase or decrease the numerical value until the desired value is

obtained.

H With the key, display the data related to the selected item number.

With the [/\J , (\/J , [ g ,or [ ] key, set up the data. (The same operation as stated in lll.)

A Retain the data with the Dss;.L key.

With the key, return to the item No. display status.
Repeat steps [l through H as needed.

H Using the DSSEPTL key, switch from the setting mode to the monitor mode.



8.4.2 User Constant (Memory Switch) Setup and Monitor (Cn-01 and Cn-02)

User constants Cn-01 and Cn-02 can be set up or monitored as memory switch bits. The procedures for item
number setup and data display are the same as indicated in Par. 8.4.1 [l and H.

Panel Display

BITNO _LIGHTS ATON

l -,

SETTING BIT NO

Fig 8 5 Bit Date Display

With the l < or > key, enter the setup memory switch bit No. at the far right end of the panel.
With the key, set the memory switch to ON or OFF (either [/\J or {V] can be used). The

panel indication comes on when the switch is ON, and goes off when the switch 1s OFF.

Repeat steps [l and B as needed.

Retain the data with the %S% key.

B With the DATA | e , return to the item No. display status.
ENTER] ~oY piay

Using the DS—S% key, switch from the setting mode to the monitor mode.

Table 7.2 shows memory switches of user constant Cn-01, and Table 7.3 those of user constant Cn-02.



8.4.3 Digital Operator Controlled Operation Mode Selection and Operating
Procedure

(1) Digital Operator Controlled Operation Mode Selection
When user constant Cn-00 is set to 00, the operations are to be controlled from the digital operator.

Panel Display
——
] _ _ratri DATA e r
[ I Lyt ENTER Ly ot
~ / \ Y AN / \ /
SETTING MODE ITEM NO DATA

]
. o )]

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY

Fig. 8 6 Digital Operator Jog Operation Mode

Select the item number 00 with the [A] , [V] , ( ‘< ] or [ > ] key.

With the EGTE% key, display the data related to the selected item number.

With the [A] , [VJ , [ < ]or ( > ]key, select the number 00.

With the |2SPL| key, turn ON or OFF the monitor panel jog operation mode.
SET | <Y p P

With the key, return to the item No. display status.
Using the % key, switch from the setting mode to the monitor mode.




(2) Digital Operator Jog Operation Procedure
For speed reference adjustment, use user constant Cn-10 (see Table 7.3).

With the switch, effect SVON/SVOFF changeover.

The motor runs in the forward direction while the | A\ | key is held down.

The motor runs in the reverse direction while the key is held down.



8.4.4 Speed Reference Offset Adjustment

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

Panel Display
2
il =T DATA crtral oo
L [NARIN] ENTER L [N [}
\ / N 7/ \¥ ] N P
SETTING MODE ITEM NO 6 DATA
|

DSPL

Speed raference offset adjustment
execution

Fig 8 7 Speed Reference Offset Adjustment

H Select the item number 00 with the l/\ , lVI , uJ orl > Ikey.

A With the |Ener! key, display the data related to the selected item number.

With the W , [VJ , [ <] or L)? key, select the number 01.

Apply the desired zero speed reference voltage with speed reference input IN-A and IN-B.

B With the | == | key, make speed reference offset adjustment and return to the user constant Cn-00 data

display status.

@ With the EDNérg\R key, return to the item No. display status.

M Using the DSPL key, switch from the setting mode to the monitor mode.
g SET | *¢Y g



8.4.5 Clearing Fault Traceback Data

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

Panel Display
o DATA ARV IR RN
Lyt Loy ENTER Ly T I U
~— 7 ~ \ / ~—
SETTING MODE ITEM NO DATA
I

DSPL

Clearing fault traceback data

Fig 8 8 Clearing Fault Traceback Data

Select the item number 00 with the (A] , [V] s [ < ] or [ > J key.

With the key, display the data related to the selected item number.

With the (X] , @ , [ < ] or [ > ] key, select the number 02.

With the |“==| key, clear fault traceback data and return to the user constant Cn-00 data display status.

H with the é)NérTE‘; key, return to the item No. display status.

[ Using the | 22| key, switch from the setting mode to the monitor mode.



8.4.6 Check of Motor Parameters

(1) Check Method of Motor Parameters
When user constant Cn-00 is set to 05, the system enters the motor parameter check mode.

Panel Display

Sl e DATA (|t c
Lyt Loy ENTER L [ R 1 I B
N 7 \ / \ / \ ,
SETTING MODE ITEM NO DATA
DSPL
SET
N IR AN
BRI AR RN RN
MOTOR PARAMETER DISPLAY
DSPL ﬂ
SET
oy rr )
AR ERIEARIN] 1
MODIFICATION
DSPL
[SET

Fig. 8.9 Switch Functions in Motor Parameter Check

Set up item number 00 with the {/\] ) [V} , [ < ] or [ > ] key.

With the % key, display the data related to the selected item number.

With the /\] , [V] , [ < ] or [ >j key, select the number 05.

.

With the % key, check the motor parameter.

With the %l key, return to the item No. display status.

Using the | 2SPL | ke , switch from the setting mode to the monitor mode.
g SET | &Y g



8.4.6 Check of Motor Parameters (Cont'd)

(2) Parameter Display

* Motor Parameter

~

\H;

\5,

=

Motor Capacity
9E : 30W (0.04HP)
B2: 50W (0.07HP)
01 : 100W (0.13HP)
02 : 200W (0.27HP)
04 : 400W (0.53HP)
08 : 750W (1.01HP)

Motor Type
0: Series, 200V
1: Series, 100V

Encoder Type
0 or 4 : New Incremental
1 or 5 : Absolute Value (1024 P/R)
2 or 6 : Conventional Incremental
3 or 7 : Absolute Value (8192 P/R)



8.5 MONITOR MODE

In this mode, the speed reference, torque reference, and other data can be monitored on the digital operator.
Table 8.4 lists the data that can be monitored.

Table 8 4 Data Monitored

Monitor No Data Monitored
00 Feedback Speed (r/min)
01 Speed Reference (r/fmin)
02 Torque Reference (%)
03 No of Pulses from Phase-U edge (Pulse)
04 Electrical Angle (deg)
05 Internal Status Bit Display 1 (Refer to Table 8 5)
06 Internal Status Bit Display 2  (Refer to Table 8 5)
07 Reference Pulse Speed Display (r/min)
08 Position Deviation (Pulse)
1
1| - ~|rari _DATA 1\ rf |
o IR ENTER AR ARV AR N
\ / \— 7 - /s
MONITOR MODE MONITOR NO MONITOR DATA
INDICATION

Fig 8 13 Switch Functions in Monitor Mode

With the [A] or [VJ key, select a desired monitor No.

With the EDA%‘ key, initiate monitor display.

Using the % key, return to the monitor No. selection status.

With the % key, switch from the monitor mode to the fault traceback mode.




8.5 MONITOR MODE (Cont'd)

Table 8 5 Bit Indication of Monitor Mode Un-05 and -06 Internal Status

B & o % @
_® _ ® & _ @
—® _ @ _® ® —_®
] ] ] ] ]
o o N e \
Bit No Symbol Contents
® SVALM Turns ON at servo atarm
®@ P-CL Turns ON during forward current limit (NEE input)
® DIR Turns ON In reverse run mode
@ CLT Turns ON during current limit
® N-CL Turns ON during reverse current lirnit (mmput)
® MSON Turns ON at mode switch ON
@ ACON Turns ON at AC power supply ON
SVRDY Turns ON at servo ready
® B-ON Turns ON under motor current conduction
@ PA Turns ON at phase-A output “H"
Un-05
()] PB Turns ON at phase-B output “H”
@ PC Turns ON at phase-C output “H"
@ PU Phase-U
®@ PV Phase-V
@ PW Phase-W
® SVON Turns ON at servo ON
() P-CON Turns ON during P-dnive input
® P-OT Turns ON at forward running prohioit input
® N-OT Turns ON at reverse running prohibit input
@
O) PUL Turns ON at reference pulse input,
@ SIGN Turns ON at sign input _
Un-06 ©) CLR Turns ON at deviation counter clear
(? -
@

* Turns ON only at position control motor.



8.6 FAULT TRACEBACK MODE

In this mode, information 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 items of fault information.)

« For the relationship between traceback data and fault descriptions, refer to Table 8.6.

oo r

[N 11, (BRI R

N—— ~ v
FAULT TRACEBACK DATA
OCCURRENCE NO

Fig 8 14 Fault Traceback Mode

With the [A] or [V] key, increase or decrease the fault occurrence number.

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

With the key, switch from the fault traceback mode to the status display mode.



8.6 FAULT TRACEBACK MODE (Cont'd)

Table 8 6 Error Displays with Digital Operator and Traceback Data

Digital Operator
(Traceback Data)

Alarm Contents

RO

Parameter Breakdown

H a '-1' Parameter Setting Error

H .’ﬂ Overcurrent or Heatsink Overheat
A20 Fuse Blown

&30 Regenerative Fault

A :-1' H Overflow

= '—tﬂ Overvoltage

(= = Feedback Overspeed
/52 Overspeed Reference Input
860 Undervoltage

= I Overload (Momentary Overloac)
f =] -,'E Overload (Continuous Overload)
&2 Reference Input Read Error

ARC i

Overrun

AC3

PA-, PB-Phase Disconnection of PG Signal Line

ARCYH

PC Disconnection of PG Signal Line

A99

Not Applicable to Alarm

*
[

CPFO

CPU Error EI 1s displayed (SERVOPACK 7-seg LED)

* Not detected as trace back data



9. INSTALLATION AND WIRING
9.1 RECEIVING

This motor has been put through stringent tests at the factory before shipment.
After unpacking, however, check for the following.
« Its nameplate ratings meet your requirements.
« It has sustained no damage while 1n transit.
* The output shaft can be hand-rotated freely. However, motors with holding brake do not rotate.
* Fastening bolts and screws are not loose.
If any part of the motor is damaged or lost, immediately contact your Yaskawa representative giving full
details and nameplate data.

9.2 INSTALLATION
9.2.1 SGM SERVOMOTOR

AC SERVOMOTOR can be installed either horizontally or vertically.

(1) Before Mounting

Wash off anticorrosive pant on shaft extension and flange
surface with thinner before connecting the motor to the

driven machine. Do not subject other parts of the motor to
thinner. 592-242

ANTICORROSIVE
PAINT

Fig 91 Anticorrosive Paint
to be Removed

(2) Location

Use the motor under the following conditions.
* Indoors

* Free from corrosive and/or explosive gases or liquids
» Ambuent temperature : O to + 40C

* Accessible for inspection maintenance and cleaning
If the AC SERVOMOTOR is subject to excessive water or oil droplets, protect the motor with a
cover.

(3) Environmental Conditions

+ Ambient Temperature : 0 to + 40C
« Storage Temperature : —20 to + 60C
* Humidity : 20 to 80%RH (non-condensing)



9.2.1 SGM SERVOMOTOR (Cont'd)
(4) Load Coupling

True alignment of motor and driven machine is essential to prevent vibration, reduced bearing and
coupling life, or shaft and bearing failures.

Use flexible couplings for direct drives. Alignment should be made in accordance with Fig. 9.2.

Measure the gap between a straightedge and
coupling halves at four equidistant points of the
couphng Each reading should not exceed
003 mm

Measure the gap between the coupling faces at
four equidistant points around the coupling nm
with a thickness gage The rnaximum variation
between any two readings should not exceed
003 mm

Fig 92 Alignment of Coupling

(5) Allowable Bearing Load

Avoid shock to the motor shaft when mounting gear box, coupling or pulley (50 G or less). Don’t
exceed thrust and radial loads specified in Table 4.1.

9.2.2 DR1 SERVOPACK

(1) Installation
DR1 SERVOPACK (type DR1- ) is a rack-mounted type.

(2) Location

* When installed in a panel :

Keep the ambient temperature around DR1 SERVOPACK at 55°C or below.
e When 1nstalled near a heat source :

Keep the ambient temperature around DR1 SERVOPACK below 55C.
« If subjected to vibration :
Mount the unit on shock absorbing material.
« If corrosive gases are present :
Avoid locations where corrosive gases exist since it may cause extensive damage over long use.
Contactors and replays are especially vulnerable.



(3) Mounting Direction

Mount the unit vertically on the wall using the mounting holes on the base plate, with main terminals at
the bottom. (Fig. 9.3)

AR

Fig. 9 3 Mounting of DR1 SERVOPACK

9.3 WIRING
9.3.1 Rated Current and Cable Size

Table 9.1 show external terminals, rated current, and cable sizes of the power unit and SERVOPACK. Select
the type and size of cables to meet ambient conditions and current capacity.

Table 9 1 Rated Current

Rated Current A (rms) (Effective Current)
External Terminal Symbol 200VAC 100VAC
DRI- | DRI- | DRI- | DRI- | DRI- | DRI- | DRI- | DRI- | DRI- | DRI-
A3AC |A5AC | 01AC | 02AC [ 04AC | 8AC |A3BC|A5BC | 01BC | 02BC
Main Circuit Power Input |D 13 16 | 25 140 | 60 [110] 20 | 26 | 45 | 80
S" Motor Connection QV® 042 | 06 (087 | 20 | 26 | 44 |063| 090 22 | 27
ine
Control Power Input 0]0)] 05
Control 1/0 Signal
Connector 1CN 100 mA DC max
Off
Line | PG Signal Connector 2CN 100 mA DC max (500 mA for power line only)
Ground E—3 —
Notes

1 For main circuits and control power, use cables of 600 V or more, and for motor, line, use cables of 300 V or more

2 Where cables are bundled or run 1n a duct (unplasticized polyvinyl chlorde conduit or metalic conduit), select a cable size
larger than listed considering the current drop rate of the calbes

3 Where the ambient (panel interior) temperature 1s high (40C to 60°C), use heat-resistant cables



9.3.2 Wiring 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 wiring.

(1) For signal lines and PG feedback lines, use twisted cables or multi-core shielded twisted-pair cables
(Yaskawa Drawing No. B9400064 etc.). Cable length 1s a maximum of 3 m for reference input lines and
a maximum of 20 m for PG feedback lines. Use the shortest possible length.

(2) For ground line, cable should be as heavy as possible to provide Class 3 ground (ground resistance 100}
or less). Use central grounding point. If the motor and machine are insulated, ground the motor.

(3) To prevent malfunction due to noise, take the following precautions :

» Place noise filters, DR1 SERVOPACK and I/O reference as near as possible to each other.

» Make sure to insert a surge suppressing circuit into the relay, electromagnetic 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 electric welder or electrical dischange
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.

" (4) Remedy for Radio Frequency Interference (R.EI)
DR1 SERVOPACK may interfere with radio reception. If the controller interferes with radio reception,
connect a noise filter to the power supply.

(5) The signal line uses cables whose cores are extremely fine (0.2 to 0.3 mm?). Avoid using excessive force
which may damage these cables.



10. OUTSIDE DIMENSIONS in mm (inches)
10.1 SGM SERVOMOTOR

(1) With Incremental Encoder, without Brake
« 30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP)

ENCODER CABLE

uL2854

300+30(11 811 18)

e ENCODER PLUG

MOTOR CABLE
+ | PROTECTIVE TUBE 24, UL1828
(BLACK) ¢5 (40 20) AWG _~MOTOR PLUG u
/ - 300:*;30 3%
\ ‘[ (a181£118)
L — lmélm n SECTION Y—Y
LL 25 (098 20 02]A
375(148) LM 25 40(157)
! 110 10)
ko ©19) QK |2
~ . & o 3
3 ARER @5 <\ | §
— —"T|°T ‘PI w
|1 F = x
Ll
ENCODER 294 3
e[ 00z] (290 1% 4-R37
MTG HOLES
Rated Allowable|Allowable
Type L LL LM s QK U W T Ota;,)ut Torque | Speed Mass Radial | Thrust
SGM- Nm | ¢mn | 9 Load | Load
(HP) | (Ibin) (b) | N(b) | N(b)
w Without key
A3B312| 945 | 695 | 320 6 30 | 0095 300 49(11) | 19(4)
A3A314]| (8372) | (274) | (126) | (024) 14 12 2 2 (0 04) |(0845) (0 66)
A3B314 (055) | (005) | (008) | (008)
ASA312) Without key
A5B312| 1020 | 770 | 395 | 6 50 | 0159 | 0| 400 | 5a15) | 19(4)
A5A314) (402) | (303) | (156) | (024) [ 14 12 2 o | (007) | (149) (0 88)
A5B314 (055) | (005) | (008) | (008)
01A312] Without key
01B312] 1195 | 945 | 570 8 100 | 0318 500 68(15) | 19(4)
01A314| (470) | 372) | (224) | (031) | 14 18 3 3 |(013)] (282 (1 10)
018314 (055) | (007) | (012) | (012)
Notes

1 Detector uses incremental encoder 2048 P/R
2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power and “B” shows that
SERVOMOTOR applies 100 VAC power

—89-



+ 200 W (0.27 HP), 400 W (0.53 HP)

ENCODER CABLE 3y, ., (11 81+118)

UL2854
’ G
_ ~ENCODERPLU
PROTECTIVE TUBE / AwSITOH FoRHE MOTOR PLUG !
(BLACK) ¢ 6 ($024) //:é - 3%
300+
/f C(T8TEIT {1[0c4]A] v
8 = watH| SECTION Y—
38 5 (152) LM 3(012) -
35 51O 30 5 Eog elz004A] 60(236)
0200l [ 145|018) ©30] Tlew2 77 2
T o
€] b a7
K ~
1 Y D§ E
- - L 9: g: -
k! RNE
‘ "
A ENCODER 002 4-455
(4-4022)
MTG HOLES
Rated Mass |Allowable|Allowable
Type L LL LM QK U W T Ouvtgut Torque | Speed ss Radial | Thrust
SGM- Nm | ¢ymin 9 Load Load
(HP) | (Ibn) (Ib) N(b) [ N{b)
02A312 Without key
02B312{ 1265 | 965 | 580 200 | 0637 1100 1 106 (44) | 49 (11)
02A314| (498) | (380) | (228) | og 3 5 5 |(027) | (563) (2 43)
028314 (079) | (012) | (020) | (020)
3000
04A312 1545 | 1245 | 860 Without key 400 | 127 1700
oanata| €08 | 490) | 339) | 20 3 5 5 | (053} (113) (375) 196 (44) | 68 (15)
(079) | (012) | (020) | (020)
Notes

1 Detector uses incremental encoder 2048 P/R
2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power and “B” shows that
SERVOMOTOR applies 100 VAC power



* 750 W (1.01 HP)

ENCODER CABLE

uL2854

4

30030 (11811 18)

~

ENCODER PLUG

U
PROTECTIVE TUBE Xv%g& Vkiro /MOTOR PLUG 4
LA 46 (020~ | ﬁ o
T 30030, m
R / (T8TETIE) |185(728) SECTION Y-Y
145 (5 71) 40 (157) 3 =L
385 (1 52)F 1065 (4 19) 3012 :cé 0p004 JA]
52(020)] 0l4041) 105 - 80(315)
bl 11]7028) 041)] g QK | v 3
03 3 m
(4
HF v
. - . & i
=
35
(1 38)
_ 1— e
/ A \ \
INCREMENTAL ENCODER /1 002] 4-47 4-R82
2048 PR (4-$028)
MTG HOLES
Rated Mass |Allowable|Allowable
Type QK U W T Ou\}&) ut Torque | Speed g Radial | Thrust
SGM- Nm | r/min Load Load
(HP) | (ib i) (1b) | N(@b) | N(lb)
08A312 Without Key
750 | 239 3400
3000 343(77)| 98(22
w | s | s | 5 |COD|ED (750) | 2N 82
08A314] (118) | (0 12) | (020) | (0 20)
Notes

1 Detector uses incremental encoder 2048 P/R
2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power



(2) With Incremental Encoder, with Brake
* 30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP)

300+30(11 811 18)

_~ENCODER PLUG
NCODER MOTOR CABLE
ot AWG24, UL1828 MOoToRPLUG
PROTECTIVE TUBE
] (BLACK) ¢ 5 (4 0 20)~, r__S_O_O_i.m.g” 18<11 B%
— (L {ror Ta]
I LL 25(098 SETCTION Y—Y
375 B L. LM 25
11 (1 48) 010) 40057 _
© @) BRAKE ©
1 CABLE QK I3
A I LV B & ‘
a y[]§¢8
ol 4 R 2=
=l b R
« Y g
N
ENCODER HOLDING BRAKE m (22'_¢ 4031 7) 4-R37
(DEENERGISATION OPERATION) MTé HOLES
VOLTAGE 90 VDC, DISSIPATED
CURRENT(REFERENCE) 008 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Rated M Allowable |Allowable
Type Output Tor Speed ass
L que| Spee Radial | Thrust
SGM- LL M B S | QK| U | W | T | W e 9 | Load | Load
(HP) | (Ib in) () | N(b) | N(ib)
ASAS12B Without k
ey Ithout ke
A3B312B| 1265 | 1010 | 320 | 315 6 y 30 (0095 600 | ,o
A3A314B| (4 96) | (398) [ (126)| (124)| (©24) 14 | 12 | 2 | 2 |(004)|(0845) (132) | 4201 | 1944
A3B314B (055) | (005) | (008) | (008)
ASAS128 Without k
— 1thout ke
ASB312B| 1335 | 1085 | 395 | 315 6 y 50 | 0159 700 | ea15) | 194
ASA314B| (526) | (427) | (156) | (124)| 024) [ 14 | 12 | 2 5 1(007) | (149) | 3000 | (154 |68(15) (4)
A5B314B (055) | (005) | (008) | (008)
01A3128B Without k
Pt ithout ke
01B312B| 1600 | 1350 | 570 | 405 8 Y 100 | 0318 800
68(15) | 19(4)
01A314B| (6 30) [ (531) | (224)| (159) | (031)| 14 18 3 3 |(013)|(282) (176)
01B314B (005) [ (007) | (012) | (012)
Notes

1 Detector uses incremental encoder 2048 P/R
2 As for type designation, *A™ shows that SERVOMOTOR applies 200 VAC power and ““B” shows that
SERVOMOTOR applies 100 VAC power



* 200 W (0.27 HP), 400 W (0.53 HP)

ENCODER CABLE  300+49(11 811 18)
uL2854

35(1 38)
O _ ENCODER PLUG
/ MOTOR CABLE MOTOR PLUG U
WG22, UL1828 =y
TOSE (BLAGK: / 300%30{(1181£1 18) =
$6(g024) Y, L
I LL 30(1 18) SECTION Y—Y
3850524) 395 [ LM - {1[004]A]
5 {56 l 75030), 1012 gfé
‘°2°TL' BRAKE || 8024 B2 3
CABLE Ta
F =2
Y - ~|
: 8 &
- - = 7 Q
t R g
Y o
h
ENCODER HOLDING BRAKE 002 oz 4Rs3
(DEENERGISATION OPERATION) MTG HOLES
VOLTAGE 90VDC, DISSIPATED
CURRENT(REFERENCE) 01A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Rated M Allowable|Allowable
Type L L M QK U W T ()met Torque | Speed ass Radial { Thrust
SGM- Nm | ymn | 8 Load | Load
(HP) | (Ibn) (Ib) N({b) | N(lb)
02A312B
0273128 Without key
02B312B| 1660 | 1360 | 580 200 | 0637 1600 196 (44) | 49 (11)
02A314B| (654) | (535) | (228) | o9 3 5 5 |027)| (563) (853)
0283148 (079) | (012) | (020) | (020)
04A312B 3000
— Without key
04B312B| 1940 | 1640 | 860 400 | 127 2200 196 (44) | 68 (15)
04A314B| (764) | (646) | (339) | o9 3 5 5 [(053)(113) (4 85)
04B314B (079) | (012) | (020) | (020)
Notes

1 Detector uses incremental encoder 2048 P/R

2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power and “B” shows that
SERVOMOTOR applies 100 VAC power

93—



« 750 W (1.01 HP)

ENCODER CABLE 300+30(1181+118)

UL2854 ’3_5(1_38_)|

_~ENCODER PLUG

MOTOR CABLE 8]
[ AWG20, UL 1828 -~ MOTOR PLUG
PROTECTIVE — =
TUBE(BLACK)//~ 300X (11 81 £ 1 18) 004 JA) T
. #6 ($024) 229 5 (9 04) {
| 189 5 (7 46) 40 (157) ’g SECTION Y=Y
385(152)], 445 ] 106 5 (4 19) 3(012) 3
RINGANI 105 (041)
(020
) LiICABLE 0315, -QK

. |28

\ HOLDING BRAKE :
ENCODER (DEENERGISATION OPERATION) 4-R82

VOLTAGE 90VDC, DISSIPATED S%éouzgaes
CURRENT(REFERENCE) 015 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Output Rated Mass |Allowable|Allowable
T Speed
st | Ok | U | wo T TR Sheed | g © | Radal | Tt
(HP) | (Ibn) (Ib) N(b) | N {(lb)
08A312B Without key 750 | 230 4300
vonsranl 30 ] 3 | 5 | 5 |on|@in|30% | (gag |37 8E
(118) | (012) | (020) | (0 20)
Notes

1 Detector uses incremental encoder 2048 P/R
2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power



(3) Connector specifications
@ Motor plug

118 (0 46)
98 (037)

98 (039)

n2
3a

® Motor plug with brake

118 (0 46)
98 (039)

98 (037)

T

-

123
ZESE

PLUG TYPE 172167-1
PIN See Table 10 1

MATING TYPES

CAP TYPE 172159-1
SOCKET See Table 10 1

PLUG TYPE 172168-1

PIN See Table 101
MATING TYPES
CAP TYPE 172160-1

SOCKET See Table 10 1

©® Motor and brake connection

1 | Phase-U Red
2 | Phase-V White
3 | Phase-wW Biue
4 | FG (Frame ground) | Green

® Motor and brake connection

1 | Phase-U Red
2 | Phase-V White
3 | Phase-W Blue
4 | FG (Frame ground) | Green
5 | Brake terminal Black
6 | Brake terminal Black

© Encoder plug ® Incremental encoder connection
1 Channel A output Blue
14 (0 55) —
2 | Channel A output Blue / Black
— PLUG TYPE 172169-2
[—] PN  TYPE 6733591 3 | Channel B output Yellow
T— | 1703631 —
F . MATING TYPES 4 | Channel B output Yellow / Black
III @ a CAP TYPE 172161-1
SOCKET TYPE 170365-1 5 | Channel C output Green
8|8 on
ol & 170361-1 [—
ele 6 | Channel C output Green / Black
I_g—] 7 | OV (Power supply) Gray
8 | +5V (Power supply) Red
9 | FG (Frame ground) Orange
* For cap detailed dimensions, see
Par 104 “CONNECTOR KIT”
Table 10 1
30W,50W, 100 W 200 W, 400 W, 750 W
Pin Type 170359-1 or Type 170360-1 or
170363-1 170364-1
Type 170362-1 or
Socket 170366-1




10.2 DR1 SERVOPACK

* Type DR1-A3AC to 02AC [200 V: 30 (0.04 HP) to 200 W (0.27 HP)]
Type DR1-A3BC to 01BC [100V: 30 (0.04 HP) to 100 W (0.13 HP)]

HEATSINK

ﬁﬁfé_?
- ] e |
09001 ) (3CN) TYPE 3362-6002SC (10-PIN)
(1CN) TYPE MR-50RFA (50-PIN)

7

15 (0 59)

235 (9 25)

250 (9 84)
=
=
=

]
O moOo00000nn0
B
T e unoomm o 1 2

EXTERNAL TERMINAL
M4 SCREW (10-PIN)

Approx Mass : 2.7kg (5.95Ib)
15 0.59) 15 059) s

=3

Attachment

¥ 1CN connector (for cable)
2| Hoodtype = MR-50L
= 2 Housing type MR-50M
T § 2CN connector (for cable)
- w|§ Hoodtype  MR-20L
(118) Housing type MR-20F
» Type DR1-04AC, 08AC [200V: 400W (0.53HP), 750W (1.01HP)]
Type DR1-02BC [100V: 200W (0.27HP)]
HEATSINK
.¢
e CODMMoual 00000
29 @o0 ) 8 (ON) TYPE 336260025C (10-PIN) g
= (1CN) TYPE MR-50RFA (50-PiN) ;
4 BT )
qs (LT Ig
2la o
8] 8
OONCCL0R00000000
S
: § J%?)' - 2;;7(;9 e%? Jg
(2CN) MR-20RMA4 (20-PIN) -
TN Cohm Approx-Mass - 3 4kg (7 50Ib)
B Attachment
7777777 < 1CN connector (for cable)
218 Hood type  MR-50L
%—‘-:J‘gs g Housing type MR-50M
| S&ﬁ 2CN connector (for cable)
% = Hoodtype MR-20L

Housing type MR-20F




10.3 DIGITAL OPERATOR

Type JUSP-OP02A

TYPE 7910-75005C (10-PIN)

2445

260 18 63(248) 185 (073)
TG HOLES 50 (197) 7028 “‘
Y — + 3
glajalal8
SERVOPACK Fu&‘%
glz
= 1)
c=H (|| gle
@A)
vl ?>
W YASKAWA
\ Avj @' 1:’_ 'I’
g ”
o2
FLAT CABLE 8
Jeesal__ . |

10.4 CONNECTOR KIT

(1) Cap for encoder cable

Type DP9420002
14 (0 55) 237 (093)
— ool I eyt o'
2 BuE g
g (e L5
:| HEe ki
=@ 414| |
e (019
@1 CAP . TYPE 172161-1
SOCKET : TYPE 170365-1

Approx Mass : 2 7kg (5.95Ib)

(2) Cap for motor cable
« For motor without brake (Standard)

Type DP9420004

98 (039 237 (093
e — o|@
ol Hhoe LIz
2% 414 o ==
*2 (©16)
CAP - TYPE 172159-1

SOCKET : TYPE 170366-1

» For motor with brake

Type DP9420005

14 (0 55) 237 (093)

:| Hipoe LIEz2€
e T Tae e
e ©1
CAP : TYPE 172160-1

SOCKET : TYPE 170366-1



10.5 CABLES
(1) Cable for PG

CAP TYPE 172161-1 (9-PIN
SOCKET TYPE 170361-1( ) caBLE  B3400064 /

CONTRACTED TUBE /CONTRACTED TUBE

%%—J—s

7 5 (40 30) \

(38 L

® Cable for PG with double-end connector

Type L
DP9320082-1 3000 "t (118 117°%*)
DP9320082-2 5000 "0 (196 85*3>)
DP9320082-3 10000 *3® (393 70*)%%)
DP9320082-4 | 15000 *3® (59055%5 %)
DP9320082-5 | 20000 *3* (78740°Y%)
172161 AWG26 MR CONNECTOR

BLUE -~
;°‘ WRITE/BLUE | [P’ 016
T VELLOW o117
3 o L o018
R ——
50 P: O 14
6 o RED ro1s
7 ey ———7° 4
8 BLACK HI 1
I Ho 5
v 2
AWG22 | | l—_ 5 &
e ! ° 3
90 L r b0 20

P Twisted pair wires

(2) Cable for Motor

« For motor without brake

CASE MR-20L
CONNECTOR MR-20F

CAP TYPE 172159-1 (4-PIN)
SOCKET TYPE 170362-1

CONTRACTED TUBE

CABLE DP8409359 (UL2517)
AWG20 x 4 — CORE
M4 CRIMP TYPE

CONTRACTIiD TUse TERMIANL
= oS . —
7 5 ($0 30)
L ‘50(1 97)|

"

138)

@ With connector and amp terminal (4-pin)

Type L
DP9320081-1 3000 *¢° (118 11%%)
DP9320081-2 5000 ° (196 85%°)
DP9320081-3 10000 3* (393 70*0 %)
DP9320081-4 | 15000 *3° (590 55%% %)
DP9320081-5 | 20000 *3° (78740°%%)
DP9320081-6 1000 3 (3937 %))

CAB CTVPE i7otte-1
M4 CRIMP TYPE

PIN NO RED TERMIANL

1 <@ PHASE-U

2 WHITE = PHASE-V
l 3 LIGHT BLUE (BLUE) e PHASEW
' 4 GREEN =5 FG

« For motor with brake

CAP TYPE 172160-1 (6-PIN)  CABLE DP8409360 (UL2517)
TYPE 1703621 AWG20 x 6-CORE Q‘ASIE LE4R(R:II|IRNAL ON SERVOPACK
CONTRACTED TUBE IMP TYPE TERMINAL
) ® With connector and amp terminal (6-pin)
l PIN NO l Type L
: . w':ﬁ?uz —® PHASEU DP9320083-1 3000 *° (118 11%5%)
2 O IGHT BLUE e ) ATV DP93200832 | 5000 %° (19685%*)
= +500 +1969
Y c;t«fgz <J© FG (FRAME GROUND) DP9320083-3 | 10000 3" (39370°0)
. 5 BLagk =B Br (BRAKE TERMINAL) DP9320083-4 | 15000 ™ (59055*2%)
L_ 6 <O Br (BRAKE TERMINAL) DP9320083-5 20000 2® (787 40° %)
JE— |




10.6 NOISE FILTER

* Type LE-205A * Type LF-210
6435 (690 14) 8445 (890 18)
523 ! : @ < slgler|° I 3 s @
i o NAME 8 ~FIS NAME B @
z(zle < IN & =f-lol IN E H
(=l . THTE ° é 5ig/gle e 2 PATE |
amM3 | *!‘: @
63 (249) s 95 (374)
— I J ] I 05 (4 19 l Li
81 (310) ~ w0 30)‘° 39 ! 115 (4 53) 055
50 (197)
135 (059 135059 16063 160063)
* Type LF-220
494 5 (440 18)

? §§ 1 a 4-M6
ylale N NAME e
S SI M4 g

130 (512)

148 (567) 30 (1 18)

160 (6 30)

60 (2.36)
29 (1 14) 29 (114)

Made by Torkin Corp.



10.7 PERIPHERAL DEVICES

(1) Variable Resistor for Speed Setting
* Type 25HP-10B

PANEL
115x1(0451+004)
TYPE 25HP
T3 ! 54 ¢75(¢4030) HOLE

-3 & ¥ e $25

Hulg ol H ($0 100N

so|e . =/ HOLE |0

MR = 039)
¢ B U gty \
570 04) \
375+1 [ 241 _MurioiaL Tvpe Mo
(T48£004) 45 (094:004)
(018)
(2) Power Supply for Brake
Two types of power supply for brake (100/200 VAC).
« 100 VAC/90 VDC (DP8401002-2)
« 200 VAC/90 VDC (DP8401002-1) « Internal circuit for 100 VAC
DIODE
BRIDGE
50(197) BLUE j  RED
300 19) DC SIDE
AC SIDE
‘ py SumSE ggngEssoa (ON BRAKE SIDE)
— —— SUPPRESSOR
= — WHITE BLACK
2-$3(2- 4 0 12) MTG HOLES

(SPOT FACING ¢55($022),
4 (0 16) LONG)

_‘I—Nmr’ ! 8I§
‘ﬁi”‘”e 7 o3 © » Internal circuit for 200 VAC
CABLE = - -

(098)

l DIODE 1
YEL ‘ . ’ RED
Low ¢ J’sunee"' SURGE

;UPPRESSOH SUPPRESSOR
AC SIDE N ! pcsibe
DIODE (ON BRAKE SIDE)
WHITE 0——1 - BLACK

* Cable length : 500 mm each
« Cables are distinguished by color. -

Note : The brake power circuit can be turned ON and OFF
On Brake Side on either the AC or DC side. Normally, switching on
100V 200V the AC side 1s safer. If switched on the DC side,
surge voltage may damage the brake coil. To avoid
this, place a surge suppressor near the brake coul.

AC Input Side

Blue, Yellow, Red,
White White Black

» Max. ambient temperature : 60°C



11. TEST RUN
Before test run, check the following. Correct any deficiency.

11.1 CHECK ITEMS BEFORE TEST RUN
11.1.1 SGM SERVOMOTOR

Before test run, check the following. If the test run is performed after long storage, see Par. 13,
“INSPECTION AND MAINTENANCE.”

* Connection to machines or devices, wiring, and grounding aie correct.

* Bolts and nuts are tightened.

* For motors with shaft seals, the seals are not damaged and motor 1s properly lubricated.

11.1.2 DR1 SERVOPACK

* User constants are correctly set to satisfy the specifications for the applicable SERVOMOTOR.

* Connection and wiring leads are firmly connected to terminals or inserted mnto the connectors.

* The power supply is turned OFF 1f servo alarm occurs.

* Voltage supplied to DR1 SERVOPACK is 200 to 230 VAC *}%% (100 to 115 VAC *1%%)
If a voltage line other than 200 V (100 V) is used, the voltage should be dropped to 200 V (100 V)
through a power transformer.

» The speed reference should be 0 V

11.2 TEST RUN PROCEDURES

11.2.1 Preparation for Operation
During test run, loads should not be applied to the SERVOMOTOR. If 1t is necessary to start with the driven

machine connected to the motor, confirm that the driven system is ready for emergency stop at any time.

(1) Power ON

After checking items 1n Par. 6.1, turn ON the power supply. When the power ON Sequence is correct,
according to Par. 6.1, the power is turned ON by depressing the POWER pushbutton for approximately 1
second.

(2) When a digital operator is used, the display shown below appears when power 1s supplied normally.
(Thus display appears when the motor stops.)

- &||&| (Tums ON | — | and LED for main power supply | CHARGE |)
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11.2.1 Preparation for Operation (Cont'd)

(3) Inputting the servo ON signal (by switching ON the contact) activates the power circuit in the DR1
SERVOPACK to be ready to drive 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 is ON.
* In Speed Control Mode '« In Position Control Mode
(1) Increase the speed reference voltage gradually

from OV, then the motor rotates at a speed
proportional to the reference voltage.

(1) Input low frequency reference pulse continuously
to operate the motor at a low speed.
The motor rotating speed 1s 1n proportion to
reference pulse frequency and the motor rotating
angle is in proportion to the number of turning-
on pulses.

4
1
1
1
'
1
1
1
1
1
1
1
!
1
!
1
)

= ||| |

(2) When the reference voltage is positive, the motor E (2) Check that the motor rotating direction coincides
rotates in the forward direction (counterclock- i properly with the forward or reverse run
wise rotation when viewed from the shaft E command (differs depending on reference pulse
extension). E mput form). The motor stops when supply of

reference pulse 1s stopped.

592-242

11.2.3 Inspection during Test Run

The following items should be checked for during the test run.
« Unusual vibration
» Abnormal noise
» Excessive temperature rise
If any fault is found, take corrective actions according to Par. |4. At a test operation, the load and
machine may not fit well at first and result in overload.
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12. ADJUSTMENT

12.1 CHARACTERISTICS PRESET AT THE FACTORY PRIOR TO
SHIPMENT

Standard factory setting is speed control mode. To change to position control mode, set up bit B of user
constant Cn-02. Characteristics preset at the factory are shown below.

* In Speed Control Mode

(1) Speed Reference Input—-SERVOMOTOR Speed Ratio
Condition : No load

SPEED (r/min)
RATED | J/
SPEED (+)

-6V 0 SPEED INPUT
‘: 6V (ACROSS 1CN<® AND <®)
1
E
1
]

o __ _| RATED
SPEED (—)

Fig 121 Speed Reference Input-SERVOMOTOR Speed Ratio

(2) Start—Stop Response Characteristics
Condition :

Ip : Start current set value
Load inertia JL=motor inertia JmMX3
Both overshoot (Nov) and undershoot (Nub) are 5% or less.

INPUT ACROSS
1CN-® AND

6 VDC

{ANo  RATED SPEED

SPEED / ANw ;’— TIME

MOTOR <
CURRENT
(PHASE-U)

TIME

Fig 122 Start—Stop Response Charactenstics
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« In Position Control Mode

(1) Reference Input Frequency—~SERVOMOTOR Speed Ratio

Conditions : No load
: Continuous Pulse

SPEED (r/min)

+8000 |-—mmmmmmm -
|
|
]
|
H
1ICN®, ®@ “L" _1024 :
REFERENCE PULSE “— —L—— 1CNO, @ “H" (POSITIVE LOGIC)
FREQUENCY (kpps) | +10 REFERENCE PULSE FREQUENCY (kpps)
1
!
]
5
----------- 4 —3000

Fig 124 Reference Input Frequency-Motor Speed Charactenstics

12.2 RESET

If resetting of user constants is necessary, refer to Par. 8, “DIGITAL OPERATOR (JUSP-OP02A).”
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13. INSPECTION AND MAINTENANCE
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 1s shown in Table 13.1.

Do not disassemble the motor. If disassembly should become necessary, contact your Yaskawa repre-
sentative.

Table 13 1 Inspection Schedule for Motors

Inspection ltem Frequency Inspection Operation
Vibration Daily Touch by hand
Noise Daily Aurally
Exterior and Cleaning As required Clean with dry cloth or compressed air

Make sure that it 1s more than 10MQ by measuring with a 500V

Insutation Resistance Annually megger aiter disconnecting the motor from the controller
Shaft Seal Every 5000 hours Replace shaft Seal
Overhaul Every 20,000 hours or Contact your Yaskawa representative

5 years

13.2 DR1 SERVOPACK

DR1 SERVOPACK does not require any that no special maintenance is required. Remove dust and tighten
screws periodically.
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14. TROUBLESHOOTING
14.1 SGM SERVOMOTOR

WARNING
Corrective actions in should be performed after turning OFF the
power.
Table 14.1 Troubleshooting Guide for AC SERVOMOTOR
Trouble Cause What to do
L T N oy M L N LT L T R ot o e ST,
§Loose connection Tighten connection .
Motor does not start %Wvong wiring Correct wiring Y
}E;Overload Reduce load or use a larger motor ;
3 7
Unstable operation . Wrong wiring Inspect and correct wiring across motor 3
s s o s o reeen] tOEOI0AIS UV, a0d W, 0D PG, oo 3;
Excessive ambient temperature Raduce ambient temperature below 40°C
Motor overheats Motor surface Is dirty Clean motor surface

Overload

Rzduce load or use a larger motor

Unusual noise

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realing with driven machine

Coupling out of balance

Balance coupling

Noisy bearings

Check alignment noise of bearings, lubrication

and contact your Yaskawa representative

Vibration of driven machine

Contact the machine manufacturer




14.2 DR1 SERVOPACK
14.2.1 LED indication (7-segment) for Troubleshooting

Table 14.2 LED Indication for Troubleshooting

7-segment | Digital Operator
LED Indication* Lighting Condition Probable Cause Corrective Actions
Indication | (Traceback Monitor)
Goes ON when power Is Defective control circuit board
supplied to the control circuit | (1PWB) Replace the SERVOPACK
G ON wh ¢ Defective current feedback
oes when power 1S circuit * Replace the SERVOPACK

Overcurrent *

supplied to the main circuit
and servo power Is turned ON

e Defective main circuit
transistor module

¢ Correct grounding

Lights during operation

Lights even after turning power
OFF and then ON again
Operation 1s restarted after
turning power OFF, waiting for
a while, and resetting

Ambient temperature near the
SERVOPACK s over 55°C

Reduce ambient temperature
around the SERVOPACK to
55°C or lower (Heatsink
overheat)

Goes ON when power Is

Defective control circuit board

(1PWB) Replace the SERVOPACK
— supplied to the control circuit (Fuse must not be blown)
AZo
Defective main circuit diode
Fuse blown Goes ON when power is module Replace the SERVOPACK
supplied to the main circuit
Fuse blown Replace the SERVOPACK
Goes ON when power is Defective control circuit board
supplied to the control circutt | (1PWB) Replace the SERVOPACK
Defective regenerative Replace the SERVOPACK

Regenerative
Trouble

Goes ON approximate 0 5 to
1 second after power Is
suppled to the main circuit

transistor

Regenerative resistor
disconnection

Check and replace the regen-
erative resistor (Replace the
SERVOPACK)

R4YC

Overvoltage

Goes ON when the motor
accelerates or decelerates

Load inertia Jv Is too large

* Check the inertia of the
machine with the value con-
verted to the motor shaft

* Connect the regenerative unit

Defective regenerative circuit

Replace the SERVOPACK

Overspeed

When the reference is input,
the motor runs fast and LED
goes ON

* Motor connection error
¢ Optical encoder connection
error

¢ Correct the motor connection

® Check pulses in phases -A, -B
and -C on 2CN and correct
wiring

:

ASs2

Overspeed Reference

When the reference Is input,
the motor runs fast and LED
goes ON

The reference input voltage I1s
too large

Decrease the reference input
voltage

5]

Undervoltage

Goes ON when power 1S
supphed to the main circuit

¢ Defeciive main circuit diode
module

* In-rush current preventive
resistor disconnection

Replace the SERVOPACK

* Display format 1s as indicated [EIE'E]
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Table 14 2 LED Indication for Troubleshooting (Cont'd)

7-segment Digital Operator
LED Indication* Lighting Condition Probable Cause Corrective Actions
Indication | (Traceback Monitor)
Goes ON during operation
FRE When power to the control Operation i1s continued for
' ! circutt 1s turned OFF and then | SEveral seconds to several Check for overload and adjust
Instantaneous turned ON again, the operation tens seconds at a torque ex- | as necessary
Overload ' ceeding the rating

starts

=

A2

Continuous Overload

Goes ON during operation
When power to the control
circutt 1s turned OFF and then
turned ON again, the operation
starts

* Operation 15 continued for
several tens of seconds to
several hundreds of sedonds
at a torque exceeding the
rating

Check for overload and adjust
as necessary

Erroneous operation of reference

Resume after reset operation

IE' A& Goes ON during operation Input reader
Defective reference input reader | Replace the SERVOPACK
Motor connection error Correct the motor connection
[ The motor starts momentarily,
Overrun then LED goes ON Encoder connection error S:é;e(;:é rwmng of the optical
—
The motor starts momentarily, | Wire break with phase PAor | Correct signal cables of the
bt Wire Break with then LED goes ON PB of the op‘ical encoder optical encoder
Phase -PA, -PB

ACH
Wire Break with
Phase PC

The motor starts momentarily,
then LED goes ON

Wire break with phase PC of
the optical encoder

Correct signal cables of the
optical encoder

t
CPFQ i
Digital operator

Transmission
Error 2

=]

Goes ON when power IS
supplied to the control circuit

Defective ccntrol circuit board
(1PWB)

Replace the SERVOPACK

Goes ON during operation

Malfunction of the internal circuit

Resume after resetting operation

Failure of the internal circuit

Replace the SERVOPACK

+ CPU faults are not recorded 1n traceback data
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Table 14.2 LED Indication for Troubleshooting (Cont'd)

7-segment Digital Operator
LED Indication* Lighting Condition Probable Cause Corrective Actions
Indication | (Traceback Monitor)
~t
Goes ON when power 1s Defective control circut board Replace the SERVOPACK
turned ON (1PWB)
@ Parameter Failure
Goes ON when parameter 1s | Set the value without a setting Reset the value

changed

range by serial communication

Overflow

Reference pulse Is input but
PG pulse 1s not returned

* Improper motor connection
* iImproper optical encoder
connection

¢ Correct the motor connection

® Check pulses of phases -A,
-B and -C in 2CN and correct
If there 1s disconnection,
shortcircutt, no power supply
or defective board

¢ Defective control circuit
board (1PWB)

* Replace the board
(SERVOPACK)

Operation I1s performed at
high speed causing overflow

* Improper motor connection
* Improper optical encoder
connection

* Correct the motor connection

¢ Check pulses of phases -A,
-B and -C in 2CN and correct
if there Is disconnection,
shortcircuit, no power supply
or defective board

¢ Defective control circuit
board (1PWB)

* Replace the board
(SERVOPACK)

Operation 1s normal but
long-term command causes
overflow

¢ Improper adjustment of
SERVOPACK

¢ Increase the speed loop gain

* Excessive load capacity

® Recheck the load (overload,
load inertia)

¢ Excessively high reference
pulse frequency

* Slow reference pulse up and
down
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14.2.2 Examples of Troubleshooting for Defective Wiring or Parts (Table 14.3)

Table 14.3 Examples of Troubleshooting for Defective Wiring or Parts

Trouble

Check Items

Corrective Actions

Fuse 1s blown immediately after
Power ON and Servo ON

e Main circuit wiring (such as motor grounding)

e Correct the wiring

The reference is input, but the
motor does not run

» Voltage across ® and @

e Alarm LED OFF

* Speed reference voltage

¢ P-CON, N-OT, P-OT, S-ON

* SEN signal (for absolute encoder)
* Digital operator display

LA

¢ Check the AC power supply
circuit

¢ |f LED 1s ON, check the cause

* Adjust the speed setting poten-
tiometer (supplied by the user)

The reference is input, but the
motor does not run at position
control

® Logic and wiring of reference pulse (CW+CCW

mode)
¢ CLR signal wiring

e Correct the wiring

* Check CLR signal

¢ Check the reference pulse mode
(Cn-02)

14.2.3 Examples of Errors Resulting Setting Errors (Table 14.4)

Table 14 4 Examples of Errors Resulting Setting Errors

Error Condition

Cause

Corrective Actions

The motor vibrates at a high
frequency of about 200 to 300Hz
(The vibration frequency matches
commercial frequency )

Speed loop gain (influence by
induced noise In the SERVOPACK
input circuit since the cable 1s too
long or 1s bundled together with a
feeder line )

Adjust Cn-04 [ LOOP Hz| to reduce speed loop gain
untit vibration stops

Separate the input circuit cable from the power lines
or receive power to the input circuit from a power
supply of a lower impedance (about 100Q or lower
AC is allowable )

Too much overshoot is observed
with the rotation speed at accel-
eration and deceleration

Speed loop gain 1s too high

Adjust Cn-04 | LOOP Hz| to reduce speed loop gain
until vibration stops

The motor turns even when
speed reference voltage is 0V

There ts an offset to the speed
reference voltage

Adjust the offset to the speed reference voltege (See
Par 8 4 4, "Speed Reference Offset Adjustment ")
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i BULLETIN
>, SERIES SGM/DR1

AC SERVO DRIVES FOR SPEED-POSITION CONTROL

SERVOMOTOR : TYPES SGM-."A31 _, SGM- _B31'..
SERVOPACK :TYPES DR1- AC, DR1- 'BC

TOKYO OFFICE Ohtemachi Bidg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan

Phone (03) 3284-9111  Telex YASKAWA J33530 Fax (03) 3284-9034

SEOUL OFFICE 8th Floor Seoul Center Bldg, 91-1, Sogong-Dong, Chung-ku, Seoul, Korea 100-070
Phone (02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chieng Road, Taipel, Tawan
Phone (02) 563-0010, -7732 Fax (02) 567-4677

YASKAWA ELECTRIC AMERICA, INC

Chicago-Corporate Headquarters 2942 MacArthur Bivd Northbrook, IL 60062-2028, U S A
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Bivd Northbrook, IL 60062-1917, US A
Phone (708) 2901-0411 Fax (708) 291-1018

MOTOMAN INC

805 Liberty Lane West Carroliton, OH 45449, US A

Phone (513) 847-6200 Fax (513) 847-6277

YASKAWA ELECTRIC EUROPE GmbH

Niederhochstadter Strage 73, 61476 Kronberg-Oberhochstadt, Germany

Phone (06173) 9380 Telex 415660 YASE D Fax (06173) 68421

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA

Rua Conde Do Pinhal 8-5°, Andar Sala 51 CEP 01501-S&o Paulo-SP, Brasi

Phone (011) 35-1911 Fax (011) 37-7375

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

CPF Bldg, 79 Robinson Road # 13-05, Singapore 0106, SINGAPORE

Phone 2217-530 Telex (87) 24890 YASKAWA RS Fax 224-5854

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Tawan
Phone (02) 563-0010 Fax (02)567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA

TSE-S800-12 2
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