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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 hybnd ICs built in SERVOPACK reduce the unit size and simphify wining 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 1n the class
(2) For SGM SERVOMOTORS
1/3 the s1ze and weight of conventional models
For SGD SERVOPACKS
1/4 the s1ze of conventional models
(3) Both incremental and absolute encoders available in a base-mounted SERVOPACK
(4) Easily operated with an auto tuning function
(5) High performance with a speed control range of 1 5000 realized
(6) Number of wires between the motor and the encoder 1s reduced from 15 to 9 (with
incremental encoder)
(7) Can be 1nstalled under any environmental condition due to varnish coating

Il
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1. RATINGS AND SPECIFICATIONS
1.1 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS

(200 VAC)

1.1.1 Ratings and Specifications

Time Rating Continuous
Insulation - Class B

Withstand Voltage 1500 VAC

Insulation Resistance . 500 VDC, 10 MQ

or more
Enclosure -

Totally-enclosed, self-cooled

Ambient Temperature * 0 to +40C

Ambient Humidity 20 to 80%
(non-condensing)

Vibration
Excitation
Mounting

15 2 m or below
Permanent magnet
Flange-mounted

Drive Method Direct drive

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

torm Motor Type SGM-1 a3 ABA 01A 02A 04A 08A
Rated Output * W (HP) | 30(004) |50 (0 07) {100 (0 13) {200 (0 27) | 400 (0 53) {750 (1 01)
Rated Torque* N m 0 095 0 159 0 318 0 637 127 239
(oz n)| (135) (22 6) (45 1) (90 1) (181) (338)
Instantaneous Peak N m 029 0 48 096 191 3 82 71
Torque™® (oz n)| (40 5) (67 7) (135) (270) (542) (1010)
Rated Current® A (rms)| 042 06 0 87 20 26 44
g‘::f:;fﬂ””s Max A(rms)| 13 19 28 60 80 13 9
Rated Speed * r/min 3000
Instantaneous Max Speed* r/min 4500
Torque Constant* N +m/A (rms) 0 255 0 286 0 408 0 355 0533 0 590
(oz+in/A) (rms)| (36 2) (40 5) (87 8) (50 2) (75 5) (83 5)
Moment of Inertia kg *m? x 1071 o021 0026 0 040 0123 0191 0671
Jm(=GD*m/4)  (oz in s2x 1077 | (0288) | (0368) | (0576) | (1 74) (2 70) (9 52)
Power Rating® kW/s 4 36 9 63 25 4 328 84 6 851
Rated Angular rad/st | 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 6 4 13

Notes

1 Items marked with * and the torque-speed characteristic are measured when the armature
winding combined with the SGD SERVOPACK 1s 100°C Other figures are measured when the
temperature 1s 20°C 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 40°C

3 When shaft seal 1s mounted on a motor, run the motor at the following derating factor because

of increase of friction torque

SGM-

A3A

AbBA

01A

02A

04A | 08A

Derating Rate (%)

70

80

90

90

95 95

_1_
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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 [ ABA [ 01A | 02A | 04A 08A
With Holding kg m? 00085 x 107* 0058 x 10™* | 014 X 10~
Brake (0z+1n-s?) (0120 x 107%) (0816 x 1072) |(1 98 x 107?)
With 12-bit kg m:? 0025 x 10
Absolute Encoder (oz In s2) (0352 x 10-3%)
— 2 —_
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- TYPE SGM-A5A

1.1.2 Torque-Speed Characteristics

- TYPE SGM-A3A
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1.2 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS
(100 VAC)

1.2.1 Ratings and Specifications

Time Rating Continuous Ambient Temperature 0to +40C
Insulation Class B Ambient Humidty 20 to 80%
With stand Voltage 1500 VAC (non-condensing)
Insulation Resistance - 500 VDC, 10 M)  Vibration 15 xm or below

or more Excitation  Permanent magnet

Enclosure Totally-enclosed, self-cooled Mounting  Flange-mounted
Drive Method * Drrect drive

Table 12 Ratings and Specifications of SGM SERVOMOTORS (100 VAC)

Motor Type SGM- A3B ASB 018 028
Item
Rated Output;': W (HP) 30 (0 04) 50 (0 07) 100 (0 13) 200 (0 27)
N-m 0 095 0 159 0 318 0 637
Rated T *
ated Torque (0z in) (13 5) (22 6) (45 1) (90 1)
Instantaneous Peak N m 029 048 096 191
Torque* (0z n) (40 5) (67 7) (135) (270)
Rated Current * A (rms) 063 09 22 217
Instantaneous Peak
Current * A (rms) 20 29 71 84
Rated Speed * r/min 3000
Instantaneous Max Speed* r/min 4500
N-.m/A (rms) 0 168 0194 0 156 0 255
T %
orque Constant™ = /A (rms) (23 8) (27 5) (22 1) (36 1)
Moment of Inertia kgem?x 101 0 021 0 026 0 040 0123
JIm(=GD*m/8)  (oz+in-stX 107°) (0 288) (0 368) (0 576) (174)
Power Rating* kW/s 4 36 9 63 254 328
Rated Angular
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 SGD SERVOPACK 1s 100°C Other figures are measured when the
temperature 1s 20°C 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 40°C

3 When shaft seal 1s mounted on a motor, run the motor at the following derating factor because
of increase of friction torque

SGM- A3B | ABB | 01B | 02B
Derating Rate (%) 70 80 90 90

— 4 -
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[OPTION]

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

Characteristics may vary accordingly

Type SGM~-
Item A3B | A58 | 01B 02B
With Holding kg -m: 0 0085 x 10~ 0 058 x 10—
Brake (oz+in s2) (0120 x 107%) (0816 x 1077)
With 12-bit kg m? 0025 x 10~
Absolute Encoder  (oz in s?) (0352 x 10™%)
1.2.2 Torque-Speed Characteristics
- TYPE SGM-A3B - TYPE SGM-A5B
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1.3 RATINGS AND SPECIFICATIONS OF SGD SERVOPACKS

Table 13 Ratings and Specifications of SGD SERVOPACKS

Applied Voltage 200 VAC 100 VAC
SERVOPACK Type SGD-| A3AS | ABAS | 01AS | 02AS | 04AS | 08AS | A3BS | A6BS | 01BS | 02BS
4
Max Motor Capacity W (HP) (0384) (0587) ((;01%) (020207) (o%%) (17%01) (0384) (0537) (0101%) (020207)
&’ Type SGM- | A3A ABA 01A 02A 04A 08A A3B A5B 01B 02B
8 Motor Capacity w 30 50 100 200 400 750 30 50 100 200
g Rated/Max Rotation Speed 3000/4500 r/min 3000/4500 r/min
g Applicable Encoder Incremental enconder 2048P/R, absolute encoder 1024P/R
E Allowable Load | kg +mZx 10~*]| 063 078 120 3 69 382 13 4 063 078 120 3 69
3 tnertia*'  JL foz in s2x10°%)| (880) | (11 0) | (170) | (52 2) | (54 1) | (189) | (880) | (11 0) | (17 0) | (52 2)
§ | Continuous Output (rms)| 042 | 060 | 087 | 20 | 26 | 44 | 063 | 090 | 22 | 27
5 | Current
2' Max OQutput Current A (rms)] 13 19 28 60 80 139 20 29 71 84
Power Supply Single-phase 200 to 230 VAC, +10 to —15%, Single phase 100 to 115 VAC*?
50/60 Hz +10 to —15%, 50/60 Hz
» | Control Method Single-phase full-wave rectifier IGBT-PWM (Sine-wave drive)
5 Feedback Pulse Incremental encoder 2048P/R, absolute encoder 1024P/R
'ﬁ Ambient Temp 0 to 55°C*3
s s Storage Temp —20 to +85°C
§' @ Ambient and Storage 90% or less (non-condensing)
o b4 Humidity
7] -
@ ;/I::;:tll::s/lstance 05/2G
Structure Base-mounted
Approx Mass kg (Ib) 09(198) [12(265)]15(331)] 09 (198) [12(265)
Speed Control Range *4 1 5000
) I*‘ Load 0 to 100% 0 01% or less (at rated r/muin)
‘g % 2,6 | Voltage 0%
O %nu:):‘:‘ Temperature 25+25°C 0 1% or less (at rated r/min)
§ Frequency Characteristics 150 Hz (at JL= Jm)
& Torque Control Repeatability] £2 0%
Accel/Decel Time Setting 0tol0s
Q Rated Reference +6 VDC (forward run at plus reference) at rated r/min (factory setting)
g | Voltage Variable Setting Range *2to £10 VDC at rated r/min
© §§ input Impedance Approx 30kQ
:—’; %é’ Circuit Time Constant | Approx 47 us
3 o | Rated Reference +3 VDC (forward run at plus reference) at rated torque (factory setting)
g 2 ;é: Voltage Variable Setting Range *1 to £10 VDC at rated torque
o5 |input Impedance Approx 30kQ
ﬁg:) Circuit Time Constant | Approx 47 us
S = Output Form A-, B- C- phase, line driver
ta
= §§ Freq Dividing Ratio | (16 to N)/N, N = 2048, 1024 **
E’, Servo ON, P drive (or torque control, zero-clamp drive, internal setting speed),
o | Sequence Input forward overtravel (P-OT), reverse overtravel (N-OT), current limit/select (or
~

internal speed select), alarm reset

Sequence Output

TGON (or current limit detection), speed coincidence brake interlock, servo

alarm alarm code (3 bits)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Table 13 Ratings and Specifications of SGD SERVOPACKS (Cont’d)

Applied Voltage 200 VAC 100 VAC

SERVOPACK Type SGD- | A3AS | AGAS | 01AS | 02AS | 04AS | 08AS | A3BS | ASBS | 01BS | 02BS
30 50 100 | 200 | 400 | 750 | 30 50 100 200

Max Motor Capacity W (HP) 04y 1 007y | (013) | (027) | (053) | (1015 | 008y | (007) | (0 13) | (0 27)

Dynamic Brake Operated at main power OFF, servo alarm overtravel
E xternal Regenerative Unit Required when exceeding the allowable load inertia*!
Overtravel DB Stop or deceleration stop .

Protective Function

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

Alarm LED power ON

Indication
Digital operation 1s available as an option
Torque control, zero-clamp (position loop close) drive, soft start/stop speed
Others coincidence, brake interlock signal output, reverse run connection, JOG run
auto tuning
*1 The allowable load 1nertia specifies the range requiring no optional regenerative unit Allowable load inertia

%*2

*3
*4

*5

*6

1s 30 times the motor rotor 1nertia for 30W to 200W classes , 20 times for 400W and 750W classes If a load
mertia over the specified allowable value 1s to be applied use a regenerative unit or operations may be
limited

Supply voltage should not exceed 230V +10% (253V) or 115V +10% (127V) If the voltage should exceed these
values, a step-down transformer 1s required

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

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

Speed regulation is generally defined as follows

No load speed — Fullload speed

X 100 (%)
Rated speed

Speed regulation =

Motor speed may be changed by voltage variation or operational amplifier drift due to temperature The
ratio of this speed change to the rated speed represents the speed 1egulation due to voltage or temperature
change

“N" shows the number of encoder pulses

-7 -
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2. TYPE DESIGNATION
2.1 OUTLINE OF SYSTEM

«SGD SERVOPACK

592-28

« SGM SERVOMOTOR

592136
591 185

591 185 ‘

750 W (101 HP) 200 W (027 HP) 30 W (0 04 HP)
400 W (053HP) 50 W (0 07 HP)
100 W (0 13 HP)

2.2 TYPE DESIGNATION
(1) SGM SERVOMOTOR

r=
bed

SGM-01A3 1

I————OPTIONAL SPECIFICATIONS
3 SERIES ——— B With brake
SGM SERVOMOTOR S With shaft seal
D With brake & shaft seal
MOTOR OUTPUT P Dnpproof provision

A3 30W(QO04HP) A5 50W (007 HP)
01 100 W (013 HP) 02 200W (027 HP)
04 400W (053 HP) 08 750 W (101 HP)

SHAFT TYPE
2 = Straight (without keyway)
4 = Straight (with keyway)

POWER SUPPLY
A 200V
B 100V DESIGN REVISION ORDER
DETECTOR TYPE
3 2048 PR
Incremental Encoder
W 12-bit

Absolute Encoder

-8 -
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(2) SGD SERVOPACK

SGD-01AS

3 SERIES

SGD SERVOPACK MODEL

MOTOR OUTPUT lS> lS:’peed Contrgl (Torlque Control)
A3 30W(QO04HP) A5 50W (007 HP) ositioning Contro|

01 100W(013HP) 02 200W (027 HP)
04 400W (053 HP) 08 750 W (101 HP)

POWER SUPPLY
A 200V
B 100V

(3) DIGITAL OPERATOR

JUSP-0PO2A -1

FOR SERVOPACK ——m— L FOR SGD SERVOPACK
(ONLY FOR 02 TYPE)

—— VERSION
DIGITAL ORERATOR AB

APPLICATION
02 HAND HELD
03 MOUNTED

_9_
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3. LIST OF STANDARD COMBINATION

Table 31 Combination of SGM SERVOMOTOR, SGD SERVOPACK and Accessories

Power Current Recommended **
cLass| SERVOPACK  [SERVOMOTOR| Capacity per Ca"hjcc'(t:VB Apﬁ"cab‘e Noise Filter oTvovéer
Type SGD-  [Type SGD-|SERVOPACK*'[PEr v x5l 018 /OFF
kVA or Fuse Filter Tvoe Specifica-| Switch
A vp tion
J
(00 tipy| AIAS | A3A 02
50 W _ Single-
(0 07 HP) A5AS A5A 03 phase
100 W 5 LF-205A | 200 VAC
Class
013Hp) | MAS| 04 05 (Good ) Cla
200 W ;I
(0 27 HP) 02AS 02A 0175
200
VAC Single-
/ phase
(043;) I\-]I\P) 04AS 04A° 12 9 LF-210 | 200 VAC
Class
10 A
Single- Contactor
750 W phase |30Aor
(101 Hp) | 08AS | 08A’ 22 16 (Poor) | LF.220 | 200 VAC| above
"%}"’ Class
20 A
30w
(004 Hp)| A3BS| A% 025 Single.
50 W phase
(0 07 Hp)| ASBS | A%B 03 5 LF-205A | 200 VAC
Class
100 100 W 5A
vac | (013 HP) 01BS 01B 05
Single-
/ phase
(0233 EP) 02BS 02B 075 8 LF-210 |200 VAC
Class
| 10 A

%1 Values at rated load
+2 Overload characteristics (25°C)
x3 Made by Tokin Corp Contact YASKAW A sales representative for detail

200% 2s or more, 700% 0 Ols or more
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4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

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

1

0.7
100 200 300

MOTOR RATED CURRENT (%)
(100% = rated current)

Fig 41 Allowable Overload Characteristics of SERVOPACK
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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 (IM+ JL)
tr=1047X —— (ms
Kt'Ir(a -B)
Stopping Time
Nr (Ju+ JL)
tf=147X —— (ms)
Kt-Ir(a +8)
Where,

Nr Rated motor speed (r/min)

Ju (= GDi1/4) Moment of rotor mertia (kg ~m2 = 1b-1n-s?)
Ju(= GDi /4) Moment of load inertia (kg m2=1b-1n-s?)
Kt Torque constant of motor (N-m/A =1b-1n/A)

Ir  Motor rated current (A)

a =1Ir/ Ir Accel/decel current constant

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

B =1/ Ir Load current constant

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

MOTOR r =
ARMATURE TIME
CURRENT |
-
T £
MOTOR ME

SPEED l

Fig 4 2 Timing Chart of Motor Armature Current
and Speed (Constant Load)
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4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation 1s restricted by the SERVOMOTOR, and the conditions
must be considered for satisfactory operation

(1) 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
42,"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

I2(tr+tf)+ILts
T=> ~ " ()
‘R

Where cycle time (T') 1s determined, values Ip, ir, tf safisfying the formula above,
should be specified

T R M Fre
3 "3 1 8 3 %‘
MOTOR fggséﬁ 1 i‘;’, ggi‘f@ ’i
Y en 20 £ £L DR iﬁﬁ“*”}&% Py
ARMATURE '5‘*‘ b :Mv (1 — ~ H 1 i = TIME
CURRENT vt R Y I
5 ~ ik
|l I T |hsts | i)
| I ek '} ! '
| 1 S I |
Ty | poELs |
b AEEEN T AN
| ARuRneN\ | 2| | ARREHERN
MOTOR LA TR R LA BB RERRY
SPEED TIME

Fig 4 3 Timing Chart of Motor Armature Current and Speed
(Restricted by SERVOMOTOR)
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4.3 ALLOWABLE FREQUENCY OF OPERATION (Contd)

-When the motor remains at standstill 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 in Fig 4 4
The allowable frequency of operation "n" can be calculated as follows

Kt + Ir ( 1

13 2
‘Ne(Jm +J1) 3 ) (times/min)

n=2865 X

RREEEEET o
j# Fir % 36§ K 29 ~
5% 56 yR . S

SR
e

S by Ll

e YEee
£
Ly
4 HE B
bk

t

MOTOR
ARMATURE
CURRENT

e
5
5%

Al
:
i)
&
)
s# ¥

1
_J

TIME

MOTOR
SPEED

= TIME

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 1s as shown in Fig 45
The allowable frequency of operation "n" can be calculated as follows

N=2865 X — -t R _ Kt+ Ir (_

Nr (Jm + JL)

- ﬁz ) (times/mi1n)
a

MOTOR t
ARMATURE

i TIME
CURRENT

MOTOR 1

SPEED | TIME

Fig 45 Timing Chart of Motor Armature Current and Speed
(The motor accelerates, runs at constant speed, and decelerates
1n a continuing cycle without being at standstill)

— 14 -
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



4.4 SERVOMOTOR FREQUENCY

In the servo drive consisting of SERVOPACK and SERVOMOTOR, motor speed amplhitude
18 restricted by the maximum armature current controlled by SERVOPACK

The relation between motor speed amplitude (N) and frequency (f)1s shown by the

formula below

a Ki'Ir
Um+ ) f

N=152X

(r/min)

MOTOR
= ARMATURE
——= ¢ CURRENT

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 47 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

CONSTANT "

The forward motor rotation (+) means counterclockwise (CCW) rotation when viewed

from the drive end

RATED
SPEED (+)

[ PP,

-6 —4 —2 /o 2 1
INPUT
VOLTAGE (V)

RATED
SPEED (-)

Fig 4 7 Speed-input
Voltage Charactenstics

RATED
SPEED (+)

3 1 Il

ADJUSTABLE
WITH Cn 03

1
~10 —8 -6 —4

INPUT
VOLTAGE (V)

RATED
SPEED (-)

Fig 4 8 Speed-input Voltage Characteristics
when User Constant Cn-03 i1s Adjusted

_15_
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4.6 MOTOR MECHANICAL CHARACTERISTICS
4.6.1 Mechanical Strength

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

4.6.2 Allowable Radial Load and Thrust Load
Table 4 1 shows allowable loads according to SGM SERVOMOTOR types

Table 4 1 Allowable Radial Load and Thrust Load

SERVTOYhSSTOR Rgijlf)av;lal_k::d T'::t)s\:,ikg:d Reference Diagram
Fr (N (b)) Fs (N (Ib))

SGM-A3 49 (11) 19 (4)

SGM-A5b 68 (15) 19 (4) 1 Fr
SGM-01 68 (15) 19 (4) -H._ Fs
SGM-02 196 (44) 49 (11) ] T
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 0 04
Perpendicular to Shaft (&) | (0 0016) ‘9
©

Flange Diameter 004 — |=
Concentric to Shaft (0 0016) |l

®
Shaft Run Out © © %000279)

Note T IR (Total Indicator Reading)

- 16 —
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4.6.4 Direction of Rotation

SGM SERVOMOTORS rotate counterclockwise (CCW) when viewed from the drive end
when motor and detector leads are connected as shown below

~

y

Fig 49 SGM SERVOMOTOR

591 185

(1) Connector Specifications

~Motor connection =Motor connection
(for standard SERVOMOTOR) (for SERVOMOTOR with brake)
WEE
WEE
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 ~Detector connection
(incremental encoder) (absolute encoder)
D@E mREE]E
®EE (6] [@D[EE]MI
@9 (11 (2] sl a] )
1 | Channel A output Blue 1 | Channel A output Blue
2 | Channel A output Blue/Black 2 | Channel A output White/Blue
3 | Channel B output Yellow 3 | Channel B output Yellow
4 | Channel B output Yellow /Black 4 | Channel B output White/Yellow
5 | Channel C output Green 5 | Channel Z output Green
6 | Channel C output Green/Black 6 | Channel Z output White/Green
7 |0V (Power supply) Gray 7 |0V (Power supply) Black
8 | +5V (Power supply) Red 8 | +5 V (Power supply) Red
9 | FG (Frame ground) Orange 9 | FG (Frame ground) Green/Yellow
10 | Chahnel S output Purple
11 | Chahnel S output Whate/Purple
12 | Capacity reset Gray
13 | Reset White/Gray
14 |0V (Battery) White/Orange
15 {3 6 V (Battery) Orange

_17_
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4.6.5 Impact Resistance

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

NOTE

A precision detector 1s 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

3 VERTICAL

— |

1
HORIZONTAL

Fig 4 10 Impact Resistance

4.6.6 Vibration Resistance

When mounted horizontally, the motor can withstantd vibration (vertical, lateral, axial) of
25G (Fig 4 11)

t VERTICAL
AXIAL
e e
LATERAL\\ JJ HORIZONTAL

Fig 4 11 Vibration Resistance

4.6.7 Vibration Class
Vibration of the motor running at rated speed 1s 15 ¢ m or below (Fig 4 12)

POSITION FOR
CHECKING VIBRATION

Sy
LF'_ﬂ
—

|

Fig 4 12 Vibration Checking
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5. CONFIGURATION
5.1 CONNECTION DIAGRAM
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5.2 EXTERNAL TERMINALS

Table 51 External Terminal for SERVOPACK

Terminal Symbol Name Description

+10

® @ Main circuit AC input | Single-phase 200 to 230 VAC -15

% , 50/60 Hz *

Connects terminal to motor terminal (Red),
@ @ @ Motor connection @ to (Whate) and to (Blue)

+ Ground Connects to motor terminal (Green)
Must be securely grounded

® @ Regenerative unit Regener ative unit connection terminal
connection (External connection not normally required )

+10,

* For 100 VAC class, single-phase 100 to 115 VAC _15%

50/60 Hz 1s applied

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

Table 5 2 Specifications of Applicable Receptacles for
SGD SERVOPACK 1/0 Signals

Connector Type used In Applicable Receptacle Type
SGD SERVOPACK

1
Soldering Type Case Manufacturer

10236-52A2JL

Right Angle 36P 10136-3000VE 10336-52A0-008 |Sumitomo 3M Ltd

5.3.2 2CN (Connector for Encoder)

Table 53 Specifications of Applicable Receptacles and Cables

Connector Type used 1n Applicable Receptacle Type Cable
SGD SERVOPACK Soldering Type Case Manufacturer Specifications

10220-52A2JL See Par 10 5,

Right Angle 20P 10120-3000VE 10320-52A0-008 |Sumitomo 3M Ltd “CABLES ”

The cables mentioned above are provided by YASKAWA
For details, see Par 105, “CABLES ”

_20_
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SINGLE PHASE
200 TO 230 VACH
(50/60 Hz)

FOR 100 VAC CLASS

10%  |SINGLE PHASE 100 TO

15%

5.4 CONNECTION (WITH INCREMENTAL ENCODER)

5.4.1 Connection Diagram

115 VAC

Rl Tl

1MCCB_)

)

+10% 50/60 Hz)

—=15%

Prevent external noise with a noise filter

FH47TTITX

5Ry

—— ﬂ [SEFIVO ALARM INDICATION]|

_ X IMC ——— MAGNETIC CONTACTOR FOR POWER ON/OFF
OFF Ezw_co—o— ~—— Be sure to fit a surge supressing

5Ry SUP  gevice 1o both the magnetic

contactor and the relay

Gy S

Thesiee
iIMOTOR
.

IMC SERVOPACK'¢ 713 v
L SGD-XXS 1
Coe 11 |
‘i #
1 :
E Must be securely grounded g H
14 Class 3 H E
1 ENTAL
K Ground resistance 1000 or less] NCODE|
1CN- o o -
v-REF |3 a p
| % Py
SPEED REFERENCE INPUT sc T Ve B rer
RATED MOTOR SPEED/+2 V TO 10V T i
TORQUE REFERENCE INPUT SG 2 %| Be sure to perform terminal
RATED TORQUE/+1 VTO 10V L33 ov ,%' treatment of shielded cable
+24V +24V x v
SERVO ON 3 S _ e
AT1RyON tor3 —ON[i1d 13 =K — SERVOCN o
PROPORTIONAL CONTROL %Y »—o'!'l- P-CON [is 1} = [ | PROPORTIONAL CONTROL (P DRIVE}
(P DRIVE) AT 2Ry ON ” - M)
REVERSE RUNNING PROHiBIT {47 N-LS [17 g ZK j—— REVERSE RUNNING :PROHIBIT
AT N LS OPEN P18 I Teea
FORWARD RUNNING PROHIBIT LS (16 L} =k )~ FORWARD RUNNING| PROHIBIT
ATP LS OPEN AIM-RST ;8 $zf ALARM FESET %
ALARM RESET AT 3Ry ON — 1~ S M
e T M O oo P ¢ IS it
Y - H p =
CURRENT LIMIT AT FORWARD o o—E-CL_§11 =K NTU JFORWAR
RUNNING ONAT7RYON  4pqv SRy ALM  |iag ¢
Sl %
5Ry OFF AT SERVO ALARM ::E“Mt? :{a‘- I SERVOALARM pLGTO COUPLER OUTPUT
4Ry OFF AT EXTERNAL oVl [4RyBK 7 MAX VOLTAGE APPLIED 30VDC
MOTOR BRAKE READY i Fo= E} BRA:E MAX CURRENT APPLIED 50 mA
O 1 INTERLOCK :
8Ry ON AT SPEED IRV | e il
COINCIDENCE __ |z = SPEED COINCIDENCE
9Ry ON AT TGON B’% 8 === — il
F ) IED b g-}—— TGON [ Turns ON'dt motor
V] 20 ——s===s zero speed level
PHASE A { *pbﬁ‘ p 3] ormore
PG OUTPUT PHASE B { ¢ > % —— LINEDRIVER® 2
LINE DRIVER ~Fon 1 1Y 24 SN75ALS124NS
PHASE C { xPoof 525 ¥ 3
ov 19 B3
53 L4 %
4 SGov i
t3
k3
ALoi| [f30 %
ALARM cope | _aLoz| % J g
ouTPUT D BED o i3
SG-All [33 o
(36 FG :
R T e SGO0V, 5 v 970 1 s 7 [T e 13 7Y

* Made by Texas Instruments Inc

Notes

1 Capacity of each output circuit 1s 30 VDC, 50 mA or less
2 F  Twisted pair wires
3 The user must provide the 24 V power supply

Fig 52 Example of Connection Diagram of SGD SERVOPACK
with a SERVOMOTOR and Perpherals
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(1) Connentor 1CN Layout

5.4.2 Connector 1CN for I/O Signals

Table 54 Connector 1ICN Layout of SGD SERVOPACK

| Torque | L OPtG .
r - — utpu
| Torque 1 | T-REF ReIfrtla;Ertlcel I PG 19 l SG Slég{]ral
i 2 SG Reference “ 20 i PAO Output |
Input 0V Speed | (Phase-A) PG
| |
Speed 3 | V-REF |Reference | PG 21| *PAO Output
4 SG Reference Input 22 PBO Output (Phase-A)
Input 0V ' (Phase-B) PG
5 i 23| *PBO Output
| PG (Phase-B)
6 24! PCO Output |
B PGS (Phase-C)) PG
7 BK Signal | 25| *xPCO Output
c Speed Output | (Phase-C)
8 | V.OMP oncidence %
Signal TGON
Output S :
9 | TGON Signal 27
Common Output | |
0V to BK,
10 | SG-COM Y CMP and Forward 28 ]
TOON 141| pcr | Current | 29
) Limit ON
geverse Input Alarm
12| N-CL | jurrent 30| ALOl | Code
Input External Output 0‘“&”“ %Ode
13 | +24 VIN| Power 5 31| aroz |Oupul (Open
Input pen tput
14| SON SeI‘" vo Ct’N 32| ALO3 |Collector output)
npu P Diive Output Alarm Code
15| P-CON 33| SG-AL Output
Forward Input Servo Common 0%
16| P-OT Prohibit 34 ALM Alarm
Input Reverse Output Servo
Alarm 17| N-OT Prohibit 35 | ALM-SG| Alarm
18 |ALMRST| Reset Input | g5 pg | Frame Output
I ¢ Ground
npu |
-99 —

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




(2) 1/0 Signals and Connector 1CN

SGD SERVOPACK
(TYPE SGD-L¥_1_'S)

—— &
SPEED REFERENCE /2/_:_‘ P [
+2 TO +10 V/RATED r/min . !
—.
TORQUE REFERENCE =z

+1 TO 10 WRATED TORQUE

Must be
"OPEN"

SERVO ON
ATON

P CONTROL
ATON

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

g
V-REF L%

B IT. T et f ST ST TF V2 08 ba ne wa S SR AT S 044 17 LA BE

A/D|

<

FRRETE oo

TTZE AR IR e vy

T o,

©

47k

= 5mA }:4

= P-CON 1
o o N-OT I§7 =<
P-OT %s L*‘

-2 fg

el 3

o
5’ F====1

“—“*m :il ...-.-:.i

| .

SRRk By SEVCTE Ay A EEYF LY EE I PR T T Y e 3 3 1
]

o g R s

R N
e st (el

.
k>

B s p ey T B

* P Twisted patr wires

Notes

1 Cable for 1CN 1s not provided

2 The user must provide the 24 V power supply

TGON

SG-COM
AlLM+

ALM-

ALO1
ALO2

ALO3
SG—-AL

PAO

*PAO

PBO
*PBO

PCO
*PCO

Fig 53 /0 Signals Connection and Connector 1CN

BRAKE INTERLOCK OUTPUT
(OFF AT BRAKE READY)

SPEED COINCIDENCE OUTPUT
(ON WHEN SPEED IS OBTAINED)

TGON OUTPUT
(ON AT EXCEEDING THE LEVEL)

ALARM OUTPUT

(OFF AT ALARM)

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

)

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

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

Texas Instruments Inc
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(3) Input Signals of Connector 1CN

Table 5 5 Input Signals
?\l'gga; C%%n'\rlweﬁg)r Function Description
¢ Inputting this signal makes the SERVOPACK ready
to receive speed reference inputs
S-ON 14 Servo ON ¢ Base block and dynamic brake are released
¢ When Servo ON signal 1s not used, this signal can be
disabled by setting bit 0 of user constant Cn-01
P Proportional control command to prevent drifting when
roportional drive
15 P the motor 1s left motionless without command 1nput,
reference
while the main circuit 1s kept energized
Inputting this signal maintains the motor 1n Servo lock
tunctons) [ Zero-clamp drive | ((fo) g
can be ¢ Prevents the motor from drifting
P-CON selected by
setting bit g‘}?:gu:éjssed In torque control Il mode, this signal changes torque
Aor Bof £ control to speed control
user reference
constant External setting Inputs rotating direction reference at 1st to 3rd speed
(Cn-01 < | speed rotating Used with 1st to 3rd speed selection signal input
direction reference (N-CL, P-CL)
®1In the case of linear drive, etc , connect limat switch
N-OT 17 Reverse running signal according to the run direction Thisis a
prohibit normally closed contact
P-OT 16 Forward running ¢ This signal can be disabled by setting bit 2 or 3 of
prohibit user constant Cn-01 Maintains the “N-OT at
normal run” and “P-OT at normal run” status
External power supply for 1CN-11, -12, -14, -15, -16, -17
+ 1 3 .
24V IN 8 24V and 18 Use 24 VDC (50 mA min) power supply
+2 to £10 V/= rated rotation speed 1s obtained by
V-REF 3 (4) Speed reference setting user constant Cn-03
iput Set to £6 V /= rated rotation speed prior to being
shipped
Torque reference +1to £10 V/=* rated torque 1s obtained by setting user
T-REF (NCII B constant Cn-13
p Set to =3 V /= rated torque prior to being shipped
Current limit at
reverse running
N-CL 12 reference Current limit reference input or external setting speed
(1st to 3rd speed
(1st to 3rd speed) selection reference input 1s obtained
selection reference)
by setting bit 2 of user constant Cn-02
Current limit at
Current limat value or set speed value 1s set by user
- forward running constant
P-CL " reference
(1st to 3rd speed
selection reference)
ALMRST 18 Alarm reset Resets the servo alarm status
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(4) Input Circuit

There are seven kinds of input signals Forward running prohibit, reverse running prohibit,
servo ON, proportional drive, overtravel prevention, current limit and alarm reset Construct
the input circuit using 24 V power supply (Fig 54) Typical circuits are shown in Fig 5 2

NOTE

The user must provide the 24 V power supply
24 =1 VDC, 50 mA or more (approx 5 mA/circuit)

i — PHOTOCOUPLER
4
4

1
s
%
\ ki
v %
\r% —-——-5mA
«Eov *

Fig 54 Configuration of /O Circuit

@® P-CON
This nput signal functions as any of the following four signals dependig on bits A and
B of user constant Cn-01

(a) Proportional drive (P drive)
The drive may dnft in open position loop To avoid this, switch the speed amplifier
from PI drive to P dnive after the positioning and the loop gain 1n the control system

drops and the dnift decreases With several percent of friction load, the motor stops
completely

(b) Zero clamp operation
After the motor stops, 1t may be locked electrically This function 1s applicable vertical
loads Continuous operation torque 1n 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 preset speed reference
Select running direction, 1f preset speed reference mode 1s used

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

These nputs are used to stop the forward running of the motor (counterclockwise when
viewed from the drive end of the motor) and reverse running When the overtravel
prevention input 1s not used, connect 1CN- \[3) andl- @2 to the 0 V of the external 24 V
power supply, or invalidate this function by setting I:Imt 2 or 3 of user constant Cn-01

_25_
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Operation to be performed when an overtravel occurs can be selected from the
following four by setting bit 6, 8, or 9 of user constant Cn-01

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

(b) DB stop
When overtravel occurs, the motor 1s stopped by the dynamic brake The brake 1s
released after the motor stops

(c) Stop at the torque specified by user constant Cn-06
When overtravel occurs, regardless of speed reference, the internal circuit forcibly
changes speed reference to zero and immediately stops the motor After the motor
stops, 1t 1s released free

(d) Zero-clamp after stopping at the torque specified by user constant Cn-06
After the motor stops as (c) above, 1t 1s held 1n zero-clamp mode

(® Servo ON [S-ON]
Turning this signal ON activates the power drive circuit of the SERVOPACK main
circuit.
The motor cannot be started unless this signal 1s input (that 1s, 1n the servo-OFF status)
When this signal 1s turned OFF while the motor 1s rotating, the motor 1s stopped by the
dynamic brake This signal 1s automatically input by setting bit O of user constant

Cn-01
@® P-CL,NCL

These nput signals function as any of the following two signals depending on bt 2 of
user constant Cn-02

(a) External current limit at forward/reverse running reference
A circuit to lmit motor armature current max value duning forward (counterclockwise
when viewed from the drive end of the motor) or reverse running The limit value can
be specified independently for forward or reverse running by setting user constants
Cn-18 and -19.
Regarding the continuous rated output current value as 100%, up to the maximum
output current can be specified for the parameters

(b) Externally set speeds (1st to 3rd) selection reference
The 1st to 3rd speeds are selected according to the mnputs as shown 1n the following
tables

Table 56 Table 57

N-CL | P-CL P-CON
1st Speed ON OFF
2nd Speed ON ON
3rd Speed | OFF ON
Stop OFF | OFF

Forward Running OFF

Reverse Running ON

(® Alarm reset (ALMRST)
Thus 1s an external reset signal for servo alarm Remove the cause of the alarm before
restarting operation For safety, set a 0 V speed reference when 1nputting the reset
signal.

- 26 —
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(5) Output Signals

Table 58 Output Signals

?\Ilg:‘l]‘lael (i%n’geﬁg)r Function Description
¢ Goes OFF when fault 1s detected
ALM 34 (35) Servo alarm * For details, see Table 6 6, “Fault Detection
Function ”
TGOI{I\MG Rotation detection Turns ON when the motor rotation speed exceeds the
value specified by user constant Cn-0B
@® When N-CL or P-CL 1s ON, this signal turns ON
9 (1) when the torque reaches the lower level value either
Note Current limit limited by Cn-18 and Cn-19 or set by Cn-08 and
(CLT) detection Cn-09 —— S
® When both N-CL and P-CL are OFF, this signal
turns ON when the torque set by Cn-08 or Cn-09 1s
reached
BK 7 (10) Sé'ta;{‘ftlnterlock Ouput timing signal for external brake signal
Speed corncidence Turns ON when the difference of motor rotation speed
V-CMP 8 (10) pte ¢ and reference speed (absolute value) 1s lower than the
outpu value set by user constant Cn-22
PAO 20 Phase-A A * PG pulse after frequency divider 1s output by line
* PAO 21 PG ase-A, driver (SN75ALS194NS made by TI)
PBO 22 (19) 1 _| * To be recewved by a line receiver (SN75175 made by
* PBO 23 s1gtnat Phase B, -B| TI or equivalent)
PCO 24 outpu e 1CN-@ 1s 0V for PG output signal Connect to 0V of
* PCO 25 Phase C, C| the host controller
ALO1 30 Open collector output
ALO2 31} () ZABIZIBn ogt;))ut code Max voltage applied 30 VDC
ALO3 32 coce Max output current 20 mA
Note Select TGON or CLT by setting bit 4 of user constant Cn-01

- 27 -
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5.5 CONNECTION (WITH ABSOLUTE ENCODER)

5.5.1 Connection Diagram

SINGLE PHASE FOR 100 VAC CLASS
200 70 230 VAC T 10 [SINGLE PHASE 100 ]
(50/60 Hz) 10 115 vac T 1% (50560 Hz)
—15%
Rl T}
iMces.) )

1l Prevent external noise with a noise filter
SRy [SERVO ALARM INDIGATION |
N IMC MAGNETIC CONTACTOR FOR POWER ON/OFF
OFF Y- o— o ~— Be sure to fit a surge supressing device to
p rg 9
IMC 5Ry both the magnetic contactor and the relay
PR T T T ”“wa';'*l
L N W SGD SERVOPACK U3 &
IMC H (86D IX's) 3
T E
b
+5V SEN ;6 Must be securely grounded :»'
SEN SIGNAL ' Class 3 L fABSOLUTE|
ov 6 (Ground resistance ) ENCODER,
JCN- 100Q or less : 3
k o
V-REF |3 Y =
SPPED REFERENCE INPUT P P “ Hzr
RATED MOTOR SPEED/®+2 VTO =10V T-REF |1 o
TORQUE REFERENCE INPUT #| Be sure to perform terminal
RATED TORQUE/+1 VTO £10V 3v SG__ipl2 i § treatment of shilded cable
+24V +24V 13 3
SERVO ON AT 1Ry ON 5 -ON ['14 [ =K — SERVO O x
i?opoguolw. CONTROL (P DRIVE) °Y| B2 P-CON[15 }—= PROPORTIONAL CONTROL(P DRIVE)
RE&S}{SE RUNNING PROHIBIT By N-LS [17 |—= REVERSE RUNNING:PROHIBIT
pga‘wan%PnESNNmG PROMIBIT P-LS ['16 ——=~ FORWARD RUNNING PROHIBIT
AT P LS OPEN AIMERST ;118 L ALARM RESET fl
ALARM RELEASED AT 3Ry ON %y #
Cr G TR RIS E 4 "
™Yy P-cL 2Tt =
CURRENT LIMIT AT FORWARD Lo o PoCL g1l R 14 RRENT LIMIT AT EORWARD RUNNIN
RUNNING ON AT 7Ry ON +ouv SR AIM |34 :
SRy OFF AT SERVO ALARM | —‘:JS;}AIM 35 SERVO ALARM b0 COUPLER OUTPUT
spyorFF ATExTERNAL  OV[ $RRBE &7 =1 BRake MAX VOLTAGE APPLIED 30 VDC
MOTOR BRAKE READY = g INTERLOCK ~ MAX CURRENT APPLIED 50 mA
- 1
8Ry ON AT SPEED S, VO '8 *
COINCIDENCE oy o SPEED COINCIDEN%T
Y TGON 39 ®
9Ry ON AT TGON -
Ry SG-CoM[ 10 TGON [ Turns ON at motor
A0 1 120 [zero speed,
PHASE A{ XkP. (2 level or more
PG OUTPUT | pyase B{ kPOET Y —— LINEDRIVER* 5|
LINE DRIVER { e T ¥ SN75ALS194NS ’;‘
g T
o — A
PHASE s { 3¢50 121 24 BATO T -
ov 19 %
ALOl| [30  SGOV ¥
ALARM CODE | _ALO2| [ 31 D F
OUTPUT ALo3 |3 %] ‘|
SG-ALL )3 ¥
36 _FG |
L ’}' SGov 2 GEESET I Cagn o mlenne R

* Made by Texas Instruments Inc

Notes

1 Capacity of each output cucuit 1s 30 VDC, 50 mA or less
2 P Twisted pair wires

3 The user must provide the 24 V power supply and battery

Fig 55 Example of Connection Diagram of SGD SERVOPACK
with a SERVOMOTOR and Peripherals (2)
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5.5.2 Connector 1CN for I/O Signals

(1) Connector 1CN Layout

Table 59 Connector 1ICN Layout of SGD SERVOPACK

Torque PG
Toraus | ! | T-REF |Referonco oo 18| sc Qutput
Input
2 SG Reference neu 20 PAO Output ov
Input 0V Speed (Phase-A) PG
3 | V-REF |Reference 21| *PAO Output
Speed Input PG (Phase. A)
4 SG Reference 22 PBO Output
Input OV SEN Signal (Phase-B) PG
5| SEN | Output (For 23| *PBO | O
SEN Signal absolute utput
Output (For encoder only ) PG (Phase-B)
6 0SEN absolute Brak 24 PCO Output
encoder only) —_— Intgflo(::k (Phase-C) PG
—v 7 BK Signal r—— 251 *xPCO Output
o p e Output utpu (Phase-C)
8 | V-cMp |Comeidence % psSo | phase (For
(S)Lg;:nﬂ TGON nal:isolute] ) PG Output
PT |9 | TGON | Signal 27| #pso  |Sphase (For
0?;’%’%%‘ Output Batterv (+) encoder only)
10 | SG-COM V-CMP and 28 BAT  |(Forabsolute
LAeL_an Forward Battery (-)
TGON Current encoder only) attery
R 11 P-CL Limit ON 29| BATO |(For absolute
C§¥$:i?; Input Alarm encoder onlv)
12} N-CL Lamit ON 30| ALO1 Code
External O t t Alarm Code
Input utpu Qutput (Open
13 | +24 VIN| Power 31| ALO2 Ploctor
Servo ON Input Open ?Ut;‘ilto)r
14| S-ON Input 32| ALO3 |Collector
P Drive Output Alarm Code
Forward 15| P-CON Input Servo 33| SG-AL o Output v
16| P-OT |Prohbat 34| ALM | Alarm omrmon 0
Input Reverse Output Servo
Alarm | 17 N-OT | Prohibit 35 | ALM-SG| Alarm
18 [ALMEST| Reset Input 136 pg | frame Output
L Input Ground
- 99 —
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(2) I/O Signals and Connector 1CN

SGD SERVOPACK
(TYPE SGD47¥¥
:
V-REF |3 BK BRAKE INTERLOCK OUTPUT
SPEED REFERENCE p * I (OFF AT BRAKE READY)
+2 TO £10 V/RATED rimin T SG o4
f ]! A/D) v—cMp  SPEED COINCIDENCE OUTPUT
= 1 (ON WHEN SPEED IS OBTAINED)
28
TORQUE REFERENCE P 2 TGON TGON OUTPUT
+1 TO £10V/RATED TORQUE 3 (ON AT EXCEEDING THE LEVEL)
ot
: SG-COM
SEN SIGNAL +5V % ALMH ALARM OUTPUT
INPUT : (OFF AT ALARM)
ov 6 ALM- PHOTOCOUPLER OUTPUT
v MAX VOLTAGE APPLIED 30 VDC
: MAX OUTPUT CURRENT 50 mA
3 ALO1 1
pe
BAT |5 ALOZ ALARM CODE OUTPUT
+ 28 [ MAX VOLTAGE APPLIED 30 VDC
BACKUP BATTERY BATO 1 ALO3 MAX OUTPUT CURRENT 20 mA
28TO45V - 29 .
) SG-AL
g! ‘} 1 7
: 20 ]
- > o PAO
- o PG FREQUENCY DIVISION OUTPUT
o 3 APPLICABLE LINE DRIVER
. ?‘ SN 75175 or MC 3486 made by
% 3 Texas Instruments Inc
B 229 pBO
i 20 +PBO
M #
B g
:: 47 ,}f;
+24V IN|i3 k0 e b
VTt o by lesma | :<{ 2% PCO
)
SERVO ON AT ON o < E..o 4 +PCO
; =t :
P-CONJj ! *< ! g
P CONTROL AT ON E
265
OVERTRAVEL AT
REVERSE RUNNING AT OFF
/
OVERTRAVEL AT
FORWARD RUNNING AT OFF
ALARM RESET 3
ATON H
CURRENT LIMIT AT ,
REVERSE RUNNING AT ON )
CURRENT LIMIT AT .
FORWARD RUNNING AT ON i

* IP Twisted pair wires

Notes

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

Fig 56 1/O Signals Connection and Connecor 1CN
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(3) Input Signals of Connector 1CN

Table 5 10 Input Signals

S'.\Ilgrr;‘a; C%%nﬁeﬁg)r Function Description
¢ Inputting this signal makes the SERVOPACK ready
11:30 recglve speed reference inputs
T ON * Base block and dynamic brake are cleared
§-ON 14 Servo ON * When Servo ON signal 1s not requared, this signal
can be ineffective by setting bit 0 of user constant
Cn-01
15 Proportional control command applies friction torque
Proportional drive to the motor to prevent drifting when the motor 1s left
reference motionless without command 1nput, while the main
circuit 1s kept energized
4 functions
can be 1 7 efyo-clamp drive {rsltpél;.;llsli 1;1}]1;5 signal maintains the motor in servo lock
P-CON selected by | | Teterence Prevent the motor from drnifting
ng th
Ze:tk 8 ; Torque/speed In torque control I mode, inputting this signal changes
; or changeover reference | torque control to speed control
of user
constant External setting Inputs rotating direction reference at 1st to 3rd speed
Cn-01 J speed rotating Used with 1st tc 3rd speed selection signal input
~ direction reference (N-CL, P-CL)
e In the case of linear motion, etc , connect limit
switch signal according to the run direction Since 1t
N-OT 17 Reverse running 1s a bar signal (reverse signal), 1t 1s “Closed” during
prohibat normal run  When limit switch 1s tripped, 1t
P-OT 16 Forward running becomes “Open ”
prohibit » This signal can be 1neffective by setting bit 2 or 3 of
user constant Cn-01 Maintains the “ at
normal run” and “P-OT at normal run” status
External power supply to 1CN-11, -12, -14, -15, -16, -17
+24 VIN 13 24V and -18 Prepare a 24 VDC (50 mA min) power supply
+2 to £10 V/= rated rotation speed 1s obtained by
V-REF 3 (4) Speed reference setting user constant Cn-03
input Set to =6 V /= rated rotation speed prior to being
shipped
+1to £10 V/= rated torque 1s obtained by setting user
T-REF 1(2) :Ir‘lor‘?tue reference constant Cn-13
p Setto 3V /=* Irated torque prior to being shipped
Current limit at
_— reverse runming
N-CL 12 I(‘Elaference Current limit reference input or external setting speed
st to8rd speed | (Tst to 3rd speed) selection ref btained
selection reference) st to 3rd speed) selection reference input 1s obtaine
Current limit at by setting bit 2 of user constant Cn-02
forward running Current limit value or set speed value 1s set by user
P-CL 1" reference constant
(1st to 3rd speed
selection reference)
ALMRST 18 Alarm reset Resets the servo alarm status
Backup battery Th
ese terminals| are for connecting backup battery in
BAT 28 positive 1input case of a power lfallure of the absolute encoder
BATO 29 Backu Applicable voltage 1s 28to 45V (No batteryis
p battery
negative 1nput provided by YA“SKAWA )
Turning this signal from low to high provides +5 V to
the absolute encoder, outputs serial data and 1mitial
SEN 5 (6) Sensor ON pulse, and starts normal operation Turnming SEN

signal from high to low turns OFF power to the
absolute encoder

Artisan Technology Group - Quality Instrumentation ...

-31 -
Guaranteed | (888) 88-SOURCE | www.artisantg.com



(4) Input Circuit

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

(5) Output Signals

Table 5 11 Output Signals

?\llgrr:'\ael ci%nl\?el‘\i?r Function Description
«Goes OFF when fault 1s detected
ALM 34 (3) Servo alarm = For details, see Table 6 6, “Fault Detection
Function ”
Note
TGON Rotation detection Turns ON when the motor rotation speed exceeds the
value specified by user constant Cn-0B
@® When N-CL or P-CL 1s ON, this signal turns ON
when the torque reaches the lower level value either
Note 9 (10) limited by Cn-18 and Cn-19 or set by Cn-08 and
(CLT) Current limit Cn-09
detection ® When both N-CL and P-CL are OFF, this signal
turns ON when the torque set 1n Cn-08 or Cn-09 1s
reached
BK 7 (10) Brake interlock Ouputs timing signal for external brake signal
output
Turns ON when the difference of motor rotation speed
V-CMP 8 (10) Speed agreed output | and reference speed (absolute value) 1s lower than the
value set by user constant Cn-22
PAO 20 Phase-A. Al ° PG pulse after frequency division 1s output by line
* PAO 21 PG ’ driver (SN75ALS194NS made by TI or equivalent)
PBO 22 (19) =| *To be received by a line receiver (SN75175 made by
signal Phase-B, -B
* PBO 23 outout TI or equivalent)
PCO 24 P _| *1CN-@1s 0V for PG output signal Connect to 0V of
* PCO 25 Phase-C, -C|  the host controller
e This 1s PG phase-S signal output The cumulative
number of motor rotations is continuously output in
PSO 2% PG _ serial data
% PSO 97 signal Phase-S, -S This signal 1s output by a line driver (SN75ALS194NS
output made by Texas Instruments or equivalent)
= Receive this signal by a line driver (SN75175 made
by Texas Instruments or equivalent)
ALO1 30 Open collector output
ALO2 31} (33) ?I;EIBH ot;?.;ut code Max voltage applied 30 VDC
ALO3 32 co Max output current 20 mA

Note

Select TGON or CLT by setting b1t 4 of user constant Cn-01

_32_

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



5.6 OUTPUT CIRCUIT

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

These output circuits are non-contact, employing transistors Voltage and current
specifications are

Applhed Voltage (V Max) = 30V
Conduction Current (Ip) = 50 mA

For alarm codes 1 to 3, Ip 1s 20 mA max.

NOTE

The output circuit requires a separate power supply (20 mA max for open
collector output) It 1s recommended to use the same 24 V power supply
used for the input circuit (Fig 5 7)

iSGD SERVOPACK
OUTPUT !g PHOTOCOUPLER
RELAY Ji Zr— TRANSISTOR TGON (CURRENT LIMIT DETECTION)
+ 00 : -v BRAKE INTERLOCK
uv 'L L7‘JVMax <L * SERVO ALARM
L / T*‘ SPEED COINCIDENCE
FLYWHEEL DIODE i
(CONNECT THE DIODE TO [}
THE CORRECT POLARITY ) ¥

Fig 57 Output Circuit

5.6.1 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
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(2) Output Circuit and Receiver Circuit

Output circuit 1s a line driver output circuit  See Fig 5 8

_#vicLov -
?:'-‘ I R "‘+5v"¢i,62 ’_wq".ﬂ 8 PRIETVS ETPEENIN LS S IR T L
PHASE A "l’ 3 PHASEA
' | 4] Line receiver
K s 6 Type SN75175 or equivalent
PHASE-B 12 R PHASE-B  (made by Texas Instruments Inc )
Py 12 D 7 R Terminate resistor
P ]? 12 (220 o 470Q)
& ':i 22 C Decoupling capacitor
- : 11 (014F)
PHASE C L 10 —— PHASEC
prl: 0 o
OUTPUT LINE DRIVER' | | r opsin e s s
5 - cEEEETen T,
TYPE MC3487 i i CHOKE COIL 7|
gl *
3 : + +5V
aboia WV IY MOO]'glNG
1-180, 1[5 T —CAPACITOR ov
dor s v il
oVysgl | I ov
DT e e ir e o, SHeSThi Tap S4aTFRg My, 2Py TIE |

SGD SERVOPACK  RECEIVER CIRCUIT (PROVIDED BY USER)

i'ﬂ—"; Twisted pair wires
Fig 58 Example of Output Circuit and Receiver Circuit

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

FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE-A I I u PHASE-A —L_J——l_,—
asEs — ) o
| PHASE-B
PHASE-C ’_l t PHASE C rl —_—t
(b) In case the absolute encoder 1s applied
FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE A 1 [ | [ PHASE-A —|_J_|_|_
ol T e T e T e
| PHASE B
PHASE-C J I —_— PHASE C I I —

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

Fig 59 Forward/Reverse Output Phase
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5.7 CONNECTOR TO TERMINAL CONVERSION UNIT FOR 1CN
(PERIPHERAL DEVICES FOR SGD SERVOPACK)

(1) Application

SGD SERVOPACK CONNECTOR TO TERMINAL
sep{I1’ls CONVERSICN UNIT

3CN )
L 3
CONNECTING

M~ CABLE :

3 CONNECTION

ICN |_ ] TO 1CN

D
2CN / 3
SCREW M3 5 )

Note Connector to terminal conversion unit for 2CN 1s not provided Cable for absolute/incremental encoder
1s available For details, refer to Par 10 5, "CABLES "

r

(2) Connecting Cable (Accessores for conversion umit JUSP-TA36 [_})

CONNECTOR ON TERMINAL
CONVERSION UNIT (40P)
CONNECTOR ON AMPLIFIER SIDE (36P) FCN 367J040 AU

10136-6000EL
¢/
'S
[e]
500 I

-
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5.8 CONNECTOR 2CN FOR OPTICAL ENCODER
5.8.1 Connector 2CN Layout

Table 5 12 Connector 2CN Layout of SGD SERVOPACK

PGOV 11
| PG PG Batiery (+)
2 PGOV Power Power |12 | BAT + |(For absolute Batters (-
(R oV encoder only ) atiers )
PGOV 13| BAT — |[(For absolute
encoder onlv)
4| pasv 14| pc PG Input
PG PG C-phase PG Input
Power PG5V Power 15 xPC C-ph
'0 Vv 5V PG Input phase
6 PG5V 16 PA
Rotating | - A-phase PG Inout
| DIR | Direction 17 1 PA A oh pu
PG Input Input -phase
8 i PS S phase (For 18 PB PG Input
albsolute PG Input B-phase
encoder onlv) +PS S phase (For 19 PB PG Input
at:isolute] ) ¥ B-phase
encoder onl Frame
10 20 FG Ground
- 36 -
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5.8.2 Cable Specifications

If required, order 1n units of standard lengths as shown 1n Table 5 13

Table 5 13 Cable Specifications

YASKAWA
Drawing No

Incremental Encoder B9400064

Absolute Encoder DP8409123

General
Specifications

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

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

Finishing
Dimensions

@75 mm (60301n )

¢80 mm (0311 )

Recommended
Receptacle
Type

Internal
Composition
and Lead Color

(Soldered Type)

(Soldered Type)

A: [ Red A: |Red
A: | Black A: | Black
As | Green yellow As | Green yellow
Fr | Bule/White blue | L WS4 PAIT | B | Bluo/White blue | - " sted pair
wires wires
F Yellow/White Twisted pair B Yellow/Whate Twisted pair
* | yellow wires yellow wires
F Pale green/ Twisted pair B, Green/White Twisted pair
% | White pale green| wires green wires
F Orange/White Twisted pair B Orange/White Twisted pair
! | orange wires orange wires
B Purple/Whate Twisted pair
" | purple wires
B, Gray/White Twisted pair
gray wires

YASKAWA
Standard
Specifications

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

* For cables with connectors, see Par 105, “CABLES ”

Note Allowable wiring distance between SGD SERVOPACK and SGM SERVOMOTOR (PG)
15 20 m max Cables must be assembled by authorized vendoij with appropriate tooling
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5.8.3 Connection

INCREMENTAL ENCODER 0 12 mm? SGD SERVOPACK

FErC o F al e el ] U
BLUE/BLACK; T
YELLOW! B |

TYELLOW/ 7
BLACK

Sed a8 P, e P, P RTR G s g %
" ]
o SR e LR R 3P0

1
. N, P =
OUTPUT LINE DRIVER % E ! ag'NE &
| SNTSALS 19aNS* ) | 1 BECEIVER &
s b I | |[SN751750R
& |1 |[EQUIVALENTS
%, 1 R iy
i; sg Lok &
¥ £ | ,’S“: -
A PG5V = Co R &
' PGOV A I i
< & | [ i
§ 1-1 ‘,g, | [ 1 %%
i h [N K kR
i 0V & ~9” ‘ eyt e
L )
; :

+ te '“VL"

‘]“
T8y
e

. DP@320089 1

i n ; Twisted pair wires
* Made by Texas Instruments Inc

Fig 510 Connector 2CN for Incremental Encoder Connection
and 1CN Output Processing (When using Connection Cable DP9320089-1)

ABSOLUTE ENCODER 012mm2__SGD SERVOPACK
F et maddn Tonad el oigy S Trx  ag - T o g g =~ [ T ™
[« hd £ PA "PHASE'A 730 Pao /B [T
: TWHITE/BLUE | on 2R WPAO, 4 T B >— &
; 2YELLOW P 2-17 Lo PHASE B Y pgo ! P om S
S Y SWHTENELLOW (oo D 0 2
. 8 xpB - &
B g P ] 2 ";
L% S|
¥ 2 ¥
I ! |LINE RECEIVER
s 1 [SN75175 OR
s i | EQUIVALENT*
4 [} ‘:} x
: ! % +5V§
H 0V «
1| »
§ B &
: ov : | i g
1-28] BAT®, | ]2 , %
s # T = hd
B 1-29¢ | [i F BATTERY
R A o e
y GREEN/ 'z-7 DIR
. YELLOW N Té b
s 9 / N 1-36?!'
N 10 3 mm?2, 2-20
z‘:*«"'m Ioil ba CABLE ;xm* o Py te,
= DP9320088 1 -

1 Twisted pair wires

* Made by Texas Instruments Inc

Fig 511 Connector 2CN for Absolute Encoder Connection
and 1CN Output Processing (When using Connection Cable DP9320088-1)
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6. OPERATION
6.1 POWER ON AND OFF

The following diagram (Fig 6 1) shows the sequence example for power ON/OFF

g?,!VEF‘ PO_WLER ON 1M0
| L——=] bLcrhsur
! Mffn 1MC 1MC_3RY -
& £ M (‘,( B
SINGLE PHASE —$ o—/""— l—?:Ff S 7
200 TO 230 VAC 4 ug
{50/60 Hz) e W NI y

¢
Y
ks

T
:

WO
SGD SERVOPACK 17
] Y
5 R ’t’-ﬁ
<+, - »
DC24 V. 1 ISERVO ALARM
21332 +r su g £

ISUP  Surge suppressor
1D Flywheel diode (to prevent SRy spike)

Fig 6 1 Connection Example for Power ON/OFF (200 VAC)
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Precautions for Connections in Fig 6 1 are as follows

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

NOTE

When the power 1s turned ON, a servo alarm signal continues for
approximately 2 seconds to imtialize the SGD SERVOPACK

-Since SGD SERVOPACK 1s of a capacitor input type, large in-rush current flows when
the main circuit power 1s turned ON (recharging ime 02 s) If the power 1s 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 1t
OFF when the motor stops Do not turn the power ON or OFF

+ A momentary power failure may occur when power 1s supplied again immediately after
power turns OFF Make sure to turn ON the power after the time shown below has

elapsed

01AS
2222 02AS | 08AS | 200 VAC 1input
T SGD 04AS
e -
P A5BS
A3BS | 01BS — 100 VAC input
02BS
Power Holding 6s 10s 15s | Max Value
Time

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

6.2.1 Speed Reference Circuit
From the external power, the speed reference voltage 1s given to mput 1CN-®) and -@®
The method for giving speed reference voltage 1s shown below

(1) For accurate (Inching) speed setting
25 HP-10B type Multple-rotation type, wire wound vanable resistor (with dial MD10-30B4)

made by Sakae Tsushin Inc
o
;E
18kQ (s
(1/2 W OR OVER) SGD SERVOPACK
——
TYPE 25HP 10B
OR EQUIVALENT
12ve 2%Q 1-3

§
1-4
Pimnananmnnns

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

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

#
24
1kQ (1/2WOR ovsn) 18kQ (1/2 W OR OVER) ie;gao
= “SER CK
— (FOR LOW SPEED) é ERVOPA

TYPE RV3OYN
TYPE RV30YN OR EQUIVALENT i
_| OREQUIVALENT . 01k0 (FOR HIGH | ¥§

v SPEED) f
%*Q i?
y 2 500 1
Ig;;tmzz;sygfssm:*n

Note When a carbon resistor 1s used, great res1dua';1 resistance remains,
so the speed control range becomes approximately 500 1

(b) When Carbon Variable Resistor Is used

Fig 6 2 Method for Giving Speed Reference Voltage
(for Accurate Speed Settmg)
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(2) For relatively rough speed setting

H
18kQ (1/2 W OR OVER) L;SGD SERVOPACK
| o 1 z
TYPERVROYN |5 '
_| OREQUIVALENT 2 “
12V 2kQ 1-3

5
¥

$
ki
500 1 14
¥2sSteturen WUERE vy

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

Fig 6 3 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 circut (1CN-®), but setto O V

18kQ (1/2 W OR OVER)

TYPE 25HP 10B

OR EQUIVALENT i
T 11-3
] ;

2 1—4

G ok SEROERTI vy

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

18kQ RUN (ON) !
(/2 WOR OVER) STOP (OFF) SGD
»'SERVOPACK
TYPE RV3OYN it
OR EQUIVALENT 3

12V .l, xQ
; Y 14
R e O

(b) When Carbon Variable Resistor is used

Fig 6 4 Method for Giving Stop Reference
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6.2.3 Changing Rated Reference Voltage (+2to =10 V)

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

{Setup procedure >
Using the digital operator (JUSP-OP02A-01 or -OP(3A), enter motor rotation speed per
volt [(r/min )/V] for user constant Cn-03

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

When the machine 1s to be used with Yaskawa's POSITIONPACK for positioning, set up
position loop gain for Cn-03 of the SERVOPACK

6.2.4 Speed Control 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 1s disregarded and the motor speed 1s reduced to zero While the motor 1s
stopped, position loop keeps 1t 1n servo-lock status
*Turming 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 1s used for turning the zero clamp function ON/OFF
signal

6.2.5 Soft Start Function

Motor accel/decel ime can be set up

(Setup procedure>

L to 123

Set the time 1n mlliseconds accelerating to the maximum motor rotation speed (¢ 2 ) to
user constant Cn-07 and decelerating to stop (t «) to user constant Cn-23
Make sure to set both user constants Cn-07 and Cn-23
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6.2.6 Jog Operation

The motor can be operated from the digital operator (JUSP-OP02A-1 or -OP03A) without
entering speed reference during operation Jog speed (r/min) can be varied depending on the
value set to user constnat Cn-10

6.2.7 External Setting Speed Control

External setting speed control mode can be selected by setting bit 2 of user constant Cn-02

In this mode, input value (1st 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 direction of rotation
by P-CON input
In this mode, the current limit function and the P/PI switch function are unavailable
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6.3 TORQUE CONTROL MODE

In the torque control mode, speed loop 1s disconnected and the motor 1s 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 1s applied from external power supply across
termuinals 1 and 2 of 1CN

3 V/rated torque are preset at the factory prior to shipment They can be changed by user
constant Cn-13

Examples of giving torque reference voltage are shown 1n the following

(1) For accurate (inching) torque setting
InFigs 65 and 6 6, 1-1 and 1-2 are the input terminal number of SERVOPACK
*25HP-10B type Multiple-rotation type, wire-wound vanable resistor (with dial MD10-30B4)

o

!

150D SERVOPACK

£

18kQ (1/2W OR OVER)

—
nd

R

TYPE 25HP 108
OR EQUIVALENT

12V~ 2kQ

parews

3
3
i
%
&

.
1000 1 ¥
1-2
rngnani ann

(a) When Multiple-rotation Type,
Wire-Wound Varnable Resistor 1s used

TaE
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‘RV30YN type Carbon-film variable resistor made by Tokyo Cosmos Electric
Low-and high-speed relays Reed relays

1/2W OR OVER) 18kQ (1/2W OR OVEI
1k ( ) 18k@ (1/2WOR OVER) SGD SERVOPACK
3 (FORLOW TORQUE,? :

¥
(3
&

TYPE 4
v RV30YN OR (FOR HIGH i
T EQUIVALENT1S ! JoRQUE) :
2kQ o0— 1-1

4
P AR K ne b 2 s R BB

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

(2) For relatively rough torque setting

1 8kQ (1/2 OR OVER)

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

Fig 6 6 Method for Giving Torque Reference Voltage
(for relatively rough torque setting)
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6.3.2 Torque Control Il (Torque Control with Speed Limit + Speed Control)

-In torque control II, torque control 1s performed along with speed control using the motor
speed limit function

Switching from torque control to speed control can be accomplished by turning 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 1 and 2 of mnput
1CN, and speed limit voltage (both forward and reverse sides speed limit at positive
voltage) across terminals 3 and 4 of input 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 1in the
following

(1) For accurate (inching) torque or speed limit setting

The input terminal numbers of the SGD SERVOPACK shown 1n Figs 6 7 and 6 8 are for
entering torque reference voltage Terminal numbers 1n parentheses are for entering
speed limit voltage

»25HP-10B type Multiple-rotation type, wire-wound vanable resistor (with dial MD10-
30B4)

,z i
%
N
3

kQ (1/2 W OR OVER
18kQ (12 W OR OVER) FSGD SERVOPACK
{
TYPE 25HP 10B %

OR EQUIVALENT
12V’ 2kQ

(a) When Multiple-rotation Type,
Wire-Wound Variable Resistor is used
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‘RV30YN type Carbon-film vanable resistor made by Tokyo Cosmos Electric
-Low- and high-speed relays Reed relays

[+3
5
&

1kQ (1/2W OR OVER) 18kQ (1/2 W OR OVER) x
/5GD SERVOPACK

[~ o
b PE YN 3 (FOR LOW TORQUE) :g
fFoRL
R EQUIVALEN '}
TYPe 0,1ka (FOR HIGH | H

12v— RV30YN OR 1 ToR
EQUIVALENT T—-—qf)
O 4

2kQ
2 500 1

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

(b) When carbon variable resistor is used
Fig 6 7 Method for Giving Torque Reference/Speed Limit Voitage
(for accurate torque or speed limit setting)

(2) For relatively rough torque or speed limit setting

2
;%seo SERVOPACK
o

18kQ(1/2 W OR OVER)

¥
500 1 J\Pf 1-2 -0
L ETE RN RI peh s ¥

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

Fig 68 Method for Giving Torque Reference/Speed Limit Voltage
(for relatively rough torque or speed limit setting)
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6.4 USE OF 12-BIT ABSOLUTE ENCODER

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

SGD SERVOPACK
Frads BET RS gk 4B £e 7 7 P IRL L ] SEN
ABSOLUTE ENCODER ~ |¥ SERIAL DATA i
: i
PA 1 o[ FREQUENGY - PAO
PB H DIVIDING
PG -~ CIRCUIT 7 PBO
;
5 ]
PC_ K i PCO
PS [f F
: - PSO
(SE 0TI XRTHSL AR F Y T A od A aT )

Fig 69 Absolute Encoder Output

When SEN signal 1s mnput (from a low to high level), absolute data are first output from
PAO as senal data, then as imtial incremental pulses PAO and PBO (2-phase pulse with 90-
degree phase difference)

After this, output operation same as normal incremental encoder (2-phase pulse with 90-
degree phase difference) 1s performed
Number of rotations (serial data) are output from PSO

SEN sIGNAL —2FF J ON
PAO _UNDEFINED | maiva) | D CEH R R
PBO _ UNDEFINED | T ERD S T

____________ SERIAL NORMAL
DATA I |..INCREMENTAL PULSE

INITIAL

INCI T
ABSOLUTE DATR REMENTAL PULSE

PSO _ UNDEFINED | AT BRI
NO OF ROTATIONS
OF SERIAL DATA

Fig 6 10 Absolute Data Output
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6.4.1 Absolute Data Contents

+Senal data

Indicates the position of the motor shaft (in terms of revolutions) from the reference

position (value set at setup time)
Inmitial incremental pulse

Pulse 1s output at the same pulse speed as rotation at approx 4900 r/min from the motor

shaft origin position to the current motor shaft position

Assuming that the serial data value 1s M (revolutions), the imitial incremental pulse count
value 1s P o (pulses), and the number of output pulses per revolution of the motor
(depending on divider circuit setting) 1s R (P /R), the current position P e can be found by

the expression
[Pe= MXR + Po|

REFERENCE POSITION
B (BETUP) CURRENT POSITION ( P; )
COORDINATE _ —2 -1 \Y 0 +l / +2
VALUES | i f i :
! -1 | +s-lo i +1 b4 |
1 I | !
1 ]
VALUES OF M —] : ' :
i ! Pe !
i ! 1
| ! P, _—|
| 1 Ps M Po
(Example)

Pe Current value read-out from encoder
M. Multi-revolution data

Po Imtal incremental pulses read-out from encoder (Normally, negative value)

Ps Imtial incremental pulses read-out at setup point (Normally, negative value
This value 1s stored and controlled by upper controller )

Pwm  Current value required in user's system

R Number of pulses (4096 pulses for this encoder)

Pe = MXR+ Po
Pm = Pg — Ps
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6.4.2 Output Signal Processing Circuit

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

PROCESSING CIRCUIT
o (PROVIDED BY USER) SGD SERVOPACK
Fas Rl TR ik TN Towa DD BE PH w o B T 0] BT a SEN :émruﬁahmm
+5V i 1-5
4 ¥
i ]
£ 3
7406 i b,
ov : 36 -6
i BAT [
< ?:1 -28
® 5
BATTERY T 1 i
) TO
1 BA! 12
LINE ﬁ %
|3
SERIAL RECEIVER 4 PAO
INTERFACE | R1 *PAO
CIRCUIT 5
g’ PBO
R *PBO
uP A b2 )
UP DOWN == 2-PHASE f
COUNTER DECODER |- H PCO
f PC=< i g R i %PCO
§
CLEAR i PsSo
PS R ; *PS0
APPLICABLE LINE RECEIVER R
SN75175 OR MC3486 i
Made by Texas Instruments Inc £ sSG
R TERMINATE RESISTOR ov & .
54220,10470Q), ;. f_z_«w*&*ﬁf‘

Fig 6 11 Example of Output Processing Circuit

6.4.3 Absolute Data Receive

Process absolute data in the following sequence

—
SEN — SERIAL  INOAiENTAL INCREMENTAL
- o DATA  PULSE PULSE
PAO UNDEFINED! [izrng] lasarip@ragananry
(Ag) (A¢)
PBO ___IUNDEENED! T | il DR wd
ms Min
(B®) (B¢
10 ms Max |14o ms Typ ¢ l Bé
™ laPPROX |
23 ms 25 ms Max
1 TO3ms |
PSO ___|UNDEFINED] ) GBI
I

||NO OF ROTATIONS
OF SERIAL DATA

I
Fig 6 12 Receive Processing of Absolute Data

(D Make the SEN signal high-level

@ After 100 ms, set serial data reception/waiting status Clear the up/down counter to count
incremental pulses

(® Recerve seral data of 8 bytes

(® Normal incremental operation status 1s entered 1n approx 50 ms after the last senal data

are received 51
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6.4.4 Serial Data Specification for 12-bit Absolute Encoder Phase-A (PAO)

Table 6 1 Serial Data Specification for Phase-A

Transmission Mode Asynchronous (ASYNC)
Baud Rate 9600 baud

Start Bit 1 bit

Stop Bit 1 bt

Parity Even

Character Code ASCII 7 bits

Data Format z(aoctloal gicierssélg(is“(&c)h()ﬂ_)’

"0" TO "9"
uP-u OR "A" -+n OR " P A = 'CR"
pa Ed ] A eF o S & B

0 000 010 1,0

START DATA EVEN
BIT PARITY

Fig 6 13 Senal Data for Phase-A

During normal operation, serial data of the number of cumulative rotations (5 digits) from the
reference point (set at setup time) are output 1n the format shown 1n Table 6 1
Zero rotation 1s displayed by either [P + 00000 (CR)| or [P_— 00000 (CR)|

Number of cumulative rotations 1s counted from O through +99999, then rotation
register rolls over to 00000
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6.4.5 Senal Data Specification for Phase-S (PSO) No. of Rotations

Table 6 2 Serial Data Specification for Phase-S

Transmission Mode Asynchronous (ASYNC)

Baud Rate 9600 baud

Start Bit 1 bat

Stop Bit 1 b1t

Parity Even

Character Code ASCII 7 bats

Data Format 23 :gzga;te;fi;gl(tz,/?o) ;:o( —;)/ X)’4 digits (CR)

NO OF ROTATIONS ABSOLUTE POSITION IN A
p (5 DIGITS) SINGLE TURN (4 DIGITS)
OR OR non ‘0 'lgﬂ N Ioﬂ TO lgl
A_— - ~ ~ CRr

Pmumuum

~.

/

000001010

S —
START EVEN
BIT DATA  paRiTY

Fig 6 14 Senal Data for Phase-S

During normal operation, serial data of the number of cumulative rotations (5 digits) and the
absolute position 1n a single turn (4 digits) are output in the format shown 1n Table 6.2

The send period 1s about 40 ms The absolute position data increase when the motor
turns counterclockwise when viewed from the drive end.

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



6.4.6 Incremental Pulse

Initial incremental pulse giving absolute data and normal incremental pulse are output
through the frequency divider The frequency divider 1s set by Cn-0A

SGD SERVOPACK
ABSOLUTE [T cma W FF 7 L e R S aand e e
ENCODER pA &
o T FREQUENCY - PAO
; DIVIDER i
- PBO
1024 PR INumBER OF
(FIXED) |t #% SETTING PULSES/REV
V;; itié
pc ! 5
1P/R ms e ier v oo so o PSR PCo
Fig 6 15 Incremental Pulse
Output Phase
FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE-A PHASE-A
Iy B LT
o °
PHASE-B —l_H %, et 90° |
J NN pasesd LI L[

PHASE C I_1 t PHASE-C m

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

Fig 6 16 Forward/Reverse Output Phase

PCO (reference pulse) synchromzes with PAQ, but the pulse width becomes narrow because
PCO 1s not divided If the dividing ratio 1s not 1/2n, accurate 90-degree phase difference 1s
not made and the pulses are output as shown in Fig 6 17

t ¢ ! ¢ ! ! 4 tét-<2t

(The phase difference between t and ¢ ' 1s equal within one revolution, thus
the minimum posttion error results )

Fig 6 17 Frequency Dividing Ratio and Output Phase Difference
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6.4.7 SEN Signal

(1) When the SEN signal level 1s changed from low to high, +5 V power 1s supplied to the
absolute encoder and senial data and mitial incremental pulses are sent , then normal
operation 1s started
If the SEN signal level 1s changed from high to low when the motor 1s not energized, +5 V
power 1s not supplied to the absolute encoder

(2) Do not change the SEN signal level from low to high for three seconds after power 1s
turned ON The PAO, PBO undefined time before serial data are sent 1s prolonged

(3) Even if servo ON signal 1s entered when the SEN signal 1s low, the motor cannot be
energized (Base block 1s set )

(4) Even 1f servo ON signal 1s entered, the motor 1s not energized until the SEN signal 1s
input and the encoder starts normal operation, that 1s, sending of serial data and initial

incremental pulse 1s complete

(5) When the motor 1s energized, the dropped SEN signal 1s disregarded as follows

SERVOON — DISREGARDED
,”\/
| +ABSOLUTE! ]
SEN SIGNAL DATA \1-!/
SENDING
MOTOR BASE BLOCK ] BASE BLOCK RELEASING
ENERGIZE

(6) Electrical Specifications

(CIRCUIT PROVIDED BY USER) b S
FPR AT B A T P T SEN X
+5V

‘%I, HIGH LEVEL
ov
0SE

& APPRX 1 mA AT
1-3
N ;

EQUIVALENT N
TO 7406 o l
Lo S A R S v iR TIa B il 3 X %*‘{‘%‘ LA AT O P AR T La AT A TR VAL O]

Transistor type PNP 1s recommended
Signal level ( High-level 4 Vmm )
Low-level 07V Max

Fig 6 18 Electrical Specifications of |',SEN Signal
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6.4.8 Battery

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

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

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

NOTE

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

-Battery voltage 1s not momitored 1n the SERVOPACK Prevent the voltage
from falling below 2 8 V If necessary 1n the system, provide a low battery
voltage detection circuit or monitor

*Refer to Par 13 3 for precautions for battery replacement method
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6.4.9 Setup Method for 12-bit Absolute Encoder

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

Strictly follow the procedure Otherwise, an error may occur

l

(@ Turn ON power to the SGD SERVOPACK
Connect the SGD SERVOPACK, motor, and encoder properly
Connect the battery and turn ON power to the SGD SERVOPACK

@ Set the SEN signal (1CN-4) to high
When the SEN signal 1s high, +5 V power 1s supplied to the encoder Keep this
condition for three minutes or longer to fully charge the backup capacitor
In this stage, the encoder 18 1n alarm status

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

@ Wiring
Restore the normal Winng

® Power ON
Turn ON power to the SGD SERVOPACK  Set the} SEN signal to high-level If no

erTor occurs, setup h|as been completed If alarm @ 1s output, restart from O
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6.4.10 Alarm Output of the 12-bit Absolute Encoder

Table 6 3 lists error detection functions of the 12-bit absolute encoder
If an error occurs 1n the encoder while the SGD SERVOPACK 1s operating, the SGD

SERVOPACK displays A | 810 | on the digital operator
+Set the SEN signal (1CN-5) to low (or, turn OFF the 5 V power to the encoder) 1n this stage

The SGD SERVOPACK outputs SGD SERVOPACK alarm code ALMS80 from the
PAO output terminals (1CN-20, -21)

*Turn the SEN signal to high again (or, turn ON the 5 V power to the encoder) The encoder
outputs phase-A serial data ALARMO * and phase-S serial data ALARMO*,
* to the SGD SERVOPACK The SGD SERVOPACK 1n turn outputs phase-A

and -S senal data from the PAO and PSO output termimnals When the digital operator 1s
connected, the SGD SERVOPACK determines the type of error from the above data

and changes the display of digital operator to A| 8| *

*Turn the SEN signal to low again (or, turn OFF the 5 V power to the encoder) The SGD
SERVOPACK outputs the SGD SERVOPACK alarm code after judgment, ALM8

* , from the PAO output terminal

- If the SGD SERVOPACK miscounts PG pulses and the number of pulses per rotation

1s an odd sum, the SGD SERVOPACK displays A | 80| on the digital operator but
phase-A and -S serial data are not output since the encoder 1s functioning normally (For
details of the serial data, see Table 6 4)

Table 6 3 Alarm Output

Name Contents

Backup voltage drop 1s detected (This check ensures

B
ackup Alarm data reliability of the number of cumulative rotations )

Battery voltage drop 1s detected (This checks for battery

Battery Alarm
y Ala replacement timing or break in wire )

Checksum Error Memory data check resulted in an error

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

Sensor check resulted 1n an error (1ndicating an internal
error 1n the encoder)

Overspeed

Absolute Error
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Table 6 4 Encoder Alarm Qutput
Input Display Output
Status
SEN Signal | ] 'g‘g"l'sgf’:;am” Phase-A Output (PAO)|  Phase-S Output (PSO)
Normal meh [ [rluln] LML P00 oo
Operation
(SV ON)
or
LI ] [b]b]
(SV OFF)
Error * 1
Occurrence L ] !A | SJ 0 I H+-COOO0, OEEd
Also (d), (’), (D) and (B)
are availlable |
ALMS80 CR]
Low I
(Encoder (SGD SERVOPACK Not Specified
power* OFF) Alarm Code) l
men |- AI81*] 1 srmos | CR ' ALARMO# %%
(Encoder
power ON) (Phase-A Serial Data)
| | |
T T '
Low ALMS8x* l CH] Not Specified
(Encoder
(SGD SERVOPACK
power OFF) Alarm Code)
(Perform an alarm reset For the reset method, refer to Par 8 3 )

Whenmol | Low—High [T T [b b A+00000 EB A+00000 0000 er |
error 1s (Encoder |
detected | | Power ON) (P)
[T [rle]n] LML | p+00o000, 0000
(SV ON)
Note
‘LIICX]" shows optional numbers

“%x*%* " shows optional characters and numbers (It depends on the type of alarm code For
details, see Table 6 5 )
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Table 6 5 Output 1n accordance with Encoder Alarm

Display

Phase-A Output (PAO)

Phase-S Output (PSO)

c

Alarm Digital Operator | (Phase-A Serial |(SGD-SERVOPACK| (Phase-S Serial
Display Data) Alarm Code) Data)
ALARMOA ALM 81 ALARMOA,
Backup Alarm Al811
o
ALARMOD ALM 83 ALARMOD,
Battery Alarm Algls
L | |a]8]3] BATT
ALARMOB ALM 82 ALARMOB,
Checksum Error Al812
R
ALARMOP ALM 85 ALARMOP,
Overspeed Ai8(5
i
ALARMOH ALM 84 ALARMOH,
Absolute Error A|8\|4
e
ALARMOE ALM 81 ALARMOE,
Backup Alarm
+ Al8|1 BACK | cr

Battery Alarm

H

(or BATT)

Notes

1 Dagital operator display and SGD SERVOPACK alarm codes are also output for alarms that
occurred within the SGD SERVOPACK other than the above encoder alarms For details of the
SGD SERVOPACK alarm codes, refer to Par 6 5, “Protective Functions ”

2 The digital operator 1s SGD SERVOPACK peripheral equipment For details, refer to Par 8,
“DIGITAL OPERATOR ”
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Table 6 6 Alarm Displays

Digital Operator

Alarm Code

ALM

(Traceback Data) Serial Output Output Detection
ﬂﬂ ALM 00 Cr X * Absolute Encoder Data Error
ROz ALM 02 Cnr X Parameter Breakdown
F,'E'—{ ALM 04 Cr X Parameter Setting Error
Rin ALM 10 Cr X Overcurrent
Ryn ALM 40 Cr X Overvoltage
FD’E ! ALM 51 Cit % fne:jb:;i«:e((i)v)erspeed (Detected at 110% of
= 5 E ALM 52 CR % va:‘:iee:piege;ence Input (Detected at 110%
271 ALM 71 Cr X Overload (Momentary overload)
= -,'E' ALM 72 Cr X Overload (Continuous overload)
REO ALM 80 Cr X Encoder Error
HB H ALM 81 Cr X Encoder Backup AlarmT
F,'BE ALM 82 Cr X Encoder Checksum Error |
RE3 ALM 83 Cr X Encoder Battery Alarm 1
REY ALM 84 Cr X Encoder Absolute Error
RES ALM 85 Cr X Encoder Overspeed '
RhL ! ALM bl Cr X Reference Input Read Error
=1 ALMcl CRr X Overrun
L-_:l' ALM o3 Cr % E:Ar; PB-phase Disconnection of PG Signal
RCY ALMc4 Cr X PC Daisconnection of PG Signal Line
Momentary Power Loss Alarm (Detected
HF_:{ ALMF3 Cr X when power 1s turned ON again during power

holding time )

* (O Output transistor ON
X Output transistor OFF

t Detected only when 12-bit absolute encoder 1s used

_61_

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



6.4.11 Alarm Code Serial Output

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

(1) Senal data receiving

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

ALARM OCCURRENCE ALARM RESET
ALM ALM
svatm  ——1
ALM RST OFF
[H]
— L red
SEN .l [H] SERIAL DATA
PA (
PB \ qﬁZﬁﬁﬁ; _‘
_______ l_:::i:: [
PC 1 L"E__ TSNS | U os
—i ! ! 80 TO 90 ms ! ;_ N
'_Sms'_20ms '10ms' 5ms'
Min Max Max Min

Fig 6 19 Alarm Data Receiving Process

After 20 ms, set serial data reception-waiting-state
Rece1ve senal data of 7 bytes

OO

Normal PG pulse

Pulse undefined

Make the SEN signal low level at servo alarm occurrence (1n alarm status)

Alarm releasing process 1s enabled approx 5 ms after the last serial data are received

Note When any SEN signals other than 1n servo alarm status are changed from low level to high level,

absolute data are transferred

(2) Alarm senal data specifications

< Alarm senal data

" CODE "
Data Transmission "AT LT M " " "CR"
Method Asynchronous (ASYNC) PA | “»I o] P [D WDT ]
Baud Rate 9600 bauds i [ 1
Start Bit 1 bt /L
01 1
Stop Bit 1 bt loo0ooo0to01
E  pAata E_
Parity Even £ "A' Tm
a
Character Code ASCII 7 bits ';, E%
>
7 characters (A) (L) (M) w
Data Format (alarm code) ( ) (CR)

Fig 6 20 Seral Data

=7 bytes of serial data (7 characters) are sent

(A), (L), (M), (alarm code), ( ) and (CR) are available for the format
(CR) 1s the code of carrnage return

Refer to Table 6 6 for alarm codes
—_ 62 —_
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6.5 PROTECTIVE FUNCTIONS

SGD SERVOPACK provides functions to protect the drive and motor from malfunctions

6.5.1 Dynamic Brake Function

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

+ Alarm (fault detection) occurs

+Servo ON 1nput 1s opened

- Power supply 1s turned OFF

+Overtravel (P/N-OT) occurs.

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

Table 6 7 lists alarm detection functions of the SGD SERVOPACK Type of alarm 1s
identified by a combination of three alarm code outputs

Table 6 7 Alarm Detection Function

(O Output transistor ON
X  Output transistor OFF

Output Form

Digital Operator Alarm Alarm
JUSP-0P02A-1 Type Outout Code|SVALM Detection Detection Contents
JUSP-OPG3A Type P Output | Function
ALO1|ALO2|ALD3
U "1 * w | x| x % Parameter An absolute error or parameter error
o error 1s detected
¢ An overcurrent for the main circuit
A 1s detected
I ag | O] X | x| X |Overcurrent | ) verheat for the SERVOPACK
heat sink 1s detected
,-i '-{ "7 x| %0 % Overvoltage z‘gsux;njzlg {:Ilrcmt DC voltage exceeds
* # The motor speed exceeds the
r maximum allowable rotation speed
::13 O|x 0 X Overspeed *Speed reference voltage exceeding
the max rotation speed 1s input
%
"7 7 An overload to the motor and the SGD
Mol O]9 x| Overload SERVOPACK 15 detected
Hb (] % | x| x % Refe:;;nc?i Trouble with the circuit on the SGD
o ! :;?(‘J‘r ca SERVOPACK board 1s detected
* ‘gfrzs: Detection | , Overrun resulting from connection
' | D error of the motor or PG signals
n._ O|x |0 X *Qverrun ¢ Disconnection 1s detected in PG
*Disconnection
of PG s1gnal line signal cables
sign
*
:j‘.gl:l X | X | X X Encoder alarm| Absolute encoder alarm
RF x 10| x % Momentary Momentary power failure (less than
), power loss holding time) 1s detected
,. :-’ ": ;-: :-;’ Digital
- - (not fied) operator Transmission error between digital
"~ .:‘E " not speciiie (transmission | operator and SGD SERVOPACK
Ll ] error)
D ) ) ] This 1s not an
l't.' -f XXX O alarm

1 A numeral appears 1n this position i1dentifying the type of the alarm (For details, see
Tables 8A 6 and 8B 6 )
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6.5.3 Servo Alarm Output (ALM, ALM-SG)

If any of the alarm detection functions listed in Par 6 5 2 1s activated, the power drive circuit
1n the SGD SERVOPACK 1s turned OFF and an alarm display 1s output
*When no digital operator 1s provided The red LED on the SGD SERVOPACK hights
*When a digital operator 1s provided Alarm contents are displayed on the digital operator
(See Table 6 3 ) An alarm code is also output to external equipment through open collector
output circuits ALO1 to ALO3 For the alarm codes, see Table 6 7

6.5.4 Protective Circuit Operation

An alarm signal 1ndicates some trouble Check the cause and fix the problem and restart the
operation
Procedure for troubleshooting and corrective action

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

6.5.5 Resetting Servo Alarm

To reset a servo alarm, input the alarm reset signal or turn OFF power

6.6 DISPLAY

(1) When no Digital Operator is Provided
Displays on the front panel of the SGD SERVOPACK
*Power ON . Green LED "ON"
+ Alarm occurred Red LED "ON"

(2) When a Digital Operator 1s Provided
Status of the SGD SERVOPACK 1s displayed (For details, refer to Par 8, "DIGITAL
OPERATOR (JUSP-OP02A-1, -OP03A) "
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6.7 PRECAUTIONS FOR APPLICATION
6.7.1 Overhanging Loads

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

Example Drniving a motor to lower objects (without counterweight)

Since SGD SERVOPACK has short time regenerative brake capability
(corresponding to the motor stopping time), for application to a overhanging loads, contact
your YASKAWA representative
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6.7.2 Load Inertia J.

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

(0z In s2X103)

100

75

50

25

oz in s2X103)

125

100

75

50

25

0z In s2X103)

LOAD INERTIA
n s2x103) (kg m2X104)
6 | 200W
4T 369(5220z n £2X103)
w0l 3}
2k 215
2 -
l -
oL o 1
0 3000 4500
SPEED (r/mn)
LOAD INERTIA
(kg m2X104)
In s2X103)
& |
400W
4F 385410z m $2X109)
40 + 3F
2r 19
20 -
l =
L 0 1 A
0 3000 4500
SPEED (r/mn)
LOAD INERTIA
(kg m2X104)
In s2X103) |-
5 750W
200 - 134(18907 1 s2X10%)
150
10f
100 |
5f 41
50 -
ol o A
‘ 0 3000 4500
SPEED (r/mn)

LOAD INERTIA
(kg m2X104)
(oz
30w
1075
063(8800z 1n s2X103)
05
025 -
L o !
0 3000 4500
SPEED (r/mn)
LOAD INERTIA
(kg m2X104)
oz
| 10 50W ¢
078(1100z m s2X103)
1075
[ os}
025
L 0 -
0 3000 4500
SPEED (r/mn)
LOAD INERTIA
(kg mM2X104)
(02
100W
| 15}k
12(1700z m $2X103)
L
10
05+
L 0 L
0 3000 4500
SPEED (r/mn)
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If the allowable 1nertia 1s exceeded, an overvoltage alarm may be occurred during

deceleration If this occurs, take one or more of the following actions

-Reduce the current imit
-Slow down the deceleration curve
-Decrease the maximum speed
-Provide a regenerative unit
For details, contact your YASKAWA representative

6.7.3 Regenerative Unit (Peripheral Device for SGD SERVOPACK)

(1) Rating and Specifications

Table 6 8 Specifications of Regenerative Unit

Type

JUSP-RGO08

Remarks

Applicable SGD SERVOPACK | SGD-._

Regenerative Operation

Voltage

380 VDC

Regenerative Current

8 ADC

Regenerative resistance
value 50Q, 60 W

Atarm Detection Function

Regenerative resistance disconnection,
regenerative TR malfunction, overvoltage

Alarm QOutput

1b contact (contact “open” at protective
function operation)

200V operation 1s
available

Size in mm (in inches)

55 W X 160 H X 130 D
(217W X630 H X512D)

(2) Recommended Connection

AC1¢
200 TO 230 V
OR

100 TO 115V

SGD SERVOPACK
1MC
1CN-
34 (PHC)
24V e
oV m i
ON [ ed o Ky g 5 F g vl )
OFF L  IMC [¢) R
— 4 5
i iy
IMC 5Ry —— ALARM ¢
R CTIRR

REGENERATIVE UNIT

Fig 6 21 Connecting of Regenerative Unit
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(3) Notes on Applications

* The regenerative umt has three alarm detection functions (regenerative-resistance-

disconnection detection, regenerative-TR-malfunction detection and overvoltage
detection)

- If any of these trouble detection function 1s activated, the internal alarm relay 1s tripped,
and connection between output terminals @ and @ on the regenerative umt becomes
open

+ Make a sequence so that power supply (R-T) to the SGD SERVOPACK 1s turned OFF
whenever the alarm relay 1s activated

- It takes two or three seconds after the alarm relay 1s activated until 1t recovers to normal

status (The relay recovers when the main capacitor in the SGD SERVOPACK has
been fully discharged )

6.7.4 High Voltage Line

If the supply voltage 1s 400/440 V, the voltage must be dropped to 200 V or 100 V using a
power transformer Table 6 9 shows the transformer selecion Connection should be made
so that the power 1s supplied and cut through the primary side of the transformer
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6.8 PRECAUTIONS OF OPERATION

6.8.1 Noise Control

SGD SERVOPACK uses high-speed switching elements 1n the main circuit  When these

high-speed switching elements are switched, the effect of % or gTv(swnchmg noise) may

sometimes occur depending on the wiring or grounding method

SGD SERVOPACK 1ncorporates a CPU  This requires wiring and provision to prevent
noise interference To reduce switching noise as much as possible, the recommended method
of winng and grounding 1s shown 1n Fig 6 22

(1) Grounding Method

H g LR Wl 2T e P 8% wHea 8% e LI PaRall 4 enlSERE altRF x LvAR 9;'«»»553%«:}52“&‘”&4&3&!‘% SGM SERVOMOTOR

or - E P
200 VAC —+ ) — #R t fl----1 {AED) ;|
OR s 2LF] ' sep v A (WHITE 9, %
g
100 VAC _I% m . SERVOPACK & oM/
< w|Le-T Jow *
OR LARGER T I, ¢
fi (FRAME) \ zONP Il H | & PR
& ‘A_;: % 7!
o [_ 1CN_ ;! &l e
44 . = i =
w2 By
> OPERATING RELAY ¥
: | i SEQUENCE . 35mm? g
H T " T USERSIGNAL OR /[
@ | GENERATING CIRCUIT LARGER;;;
44 idd
v #
: ' g
! %
P £
: ) H
:f; P bs
. 5
: e —
- [ AVR &
¢ { P 35mm2
f; 1 (GROUND) OR 5
<2 [N ) w
i 2 mm2 OR LARGER
i (FRAME) Y (FRAME) RAME):; 5 mm2 OR
v LARGER
F 35 mm? OR LARGER A
’;.w DT SOy SR TREae . teey v Ese,  Sw3ne, (BRAME)

= ONE POINT GROUNDING
(CLASS 3 OR HIGHER)

:E 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 22 Grounding Method
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Motor frame grounding

When the motor 1s at the machine side and grounded through the frame, Cf %t! 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

termmal (%) of SGD SERVOPACK (Termmal (%) of SGD SERVOPACK should be
directly grounded )

~SGD SERVOPACK SG 0OV

Noise may remain 1n the input signal line, so make sure to ground SG 0 V. '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 1nstalled to prevent noise from the power line, the block type must
be used The recommended noise filters are shown 1n Table 6 9 The power supply to
peripherals also needs noise filters

NOTE

If the noise filter connection 1s wrong, the effect decreases greatly
Observing the precautions, carefully connect them as shown 1n Figs 6 23 to

626
Table 6 9 Recommended Noise Filter
Class SGD SERVOPACK Applicable Noise Recommended Noise Filter *
Type Filter Type Specifications
30 W
(0 04 HP) SGD-A3AS
OW | SGD-A5AS
(0 07 HP) LF-205A Single-phase 200 VAC
100 W ) class, 5A
(0 13 HP) SGD-01AS
200 VAC 00 W ;I
(0 27 HP) SGD-02AS coug B
400 W {l Single-phase 200 VAC
(0 53 Hp) | SGD-04AS LE-210 | ass, 10 A
750 W i Single-phase 200 VAC
(101 Hp) | SGD-08A8 PE-2200 ) ass, 20 A
30 W
(0 04 HP) SGD-A3BS
50 W i - - Single-phase 200 VAC
(0 07 HP) SGD-A5BS LF-205A class, 5 A
100 VAC|— x
SGD-01BS
(013 HP) | 5C Poor
200 W Single-phase 200 VAC
(0 27 p) | SCD-02BS LF-210 1 ass, 10 A
* Made by Tokin Corp
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6.8.1 Noise Control (Cont'd)

(a) Separate the mnput and output leads '
Do not bundle or run them 1n the same |
duct FILTER = | FILTER
|
BOX BOX l
[}
l FILTER — ] FILTER] |
- T
+ 3 '
BOX _‘T[ BOX |
SEPARATE: CIRCUITS
Fig 623 POOR GOOD
(b) Do not bundle the ground lead with the L
filter output line or other signal lines or FILTER FILTER
run them 1n the same duct ‘ |
THE GROUND LEACH
ﬂi—’ [3 CAN BE NEAR
- THE INPUT LINE
—
D
= =
BOX BOX
POOR GOOD
Fig 624
(c) Connect the ground lead singly to the l l L
box or the ground panel FLTER| | FLTER
>
\_&El 7 ;
5—_: THICK _~]
SHIELDED AND
GROUND  SHORT
B_SX ng
POOR GOOD
Fig 625
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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 umt

Fig 626

6.8.2 Power Line Protection

CONTROL PANEL

—

A ———FILTER

E

E
| } P GROUND
L

SGD 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

SGD SERVOPACKS used (Table 6 10).

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

Table 6 10 Power Supply Capacity and MCCB or Fuse Capacity

Power Capacity Per Current Capacity per
Class |SCPD sﬁRVeOPACK SGD SERVOPACK * MCCB or Fuse 1
yp KV A A
SGD-A3AS 025
SGD-A5AS 03 5
SGD-01AS 05
200 VAC
SGD-02AS 075
SGD-04AS 12 9
SGD-08AS 22 16
SGD-A3BS 02
SGD-A5BS 03 5
100 VAC
SGD-01BS 05
SGD-02BS 075 8

* Values at rated load

+ Overload characteristics (25°C) 200%/2s or mor(:a, 700%/0 01s or more
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6.9 APPLICATION

6.9.1 Connection for Reverse Motor Running

If the machine construction requires that the normal forward rotation reference 1s used for
reverse motor running and the normal reverse rotation reference for forward running, set bit 0

of user constant Cn-02 to 1, or short circuit across terminals (2CN-1) and on the PG
connector (2CN)

In this case, other change of motor and PG connection 1s not required

,/2CN 1(0 V OF PG)

SHORTED .
5 2CN 7 (DIR)

Fig 627

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

A brake signal can be output for interlocking motor circuit power ON/OFF status and motor
rotation speed.
{Setup procedure >
The brake signal 1s output from 1CN-7 (10). Delay time ¢ B [X10 ms] from start of
braking to motor power OFF can be adjusted by setting a value for user constant Cn-12

Table 6 11 Brake Timing

Timing with Servo ON Signal

Timing with Power Supply

e Motor speed

Cn-15

r/min

r/min

(0B BRAiI(ING)

~

0

25 TO35ms ON
SERVO OFF MAIN POWER | OFF
2 SV ON SUPPLY
2 SERVO ON | 55 TO 75 ms
wn
1 —
g K SIGNAL :| l'_ BR SIGNAL —
= —]
b MOTOR POWER ON 18 1B WER OFF
| I PO
POWER OFF | POWER ON MOTOR POWERON  pOWER ON
tB Braking time (Set by Cn-12, 0 to 500 ms)
Timing at Servo OFF, main power supply OFF, alarm occurrence
SERVO SERVO OFF
¢ Servo OFF ON
NORMAL
OPERATION

* Alarm occurrence ———I ALARM
€
£ ON
21l Power OFF OFF
5 POWER OFF
° POWER ON
S | * Motor Power ON/OFF
o /
<
g . ﬁ signal When this period exceeds "Cn-16 X 10 ms",

BK signal turns OFF regardless of motor speed
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7. USER CONSTANTS

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

Learn the meanings of these constants and use them Use the digital operator to set up
and modify them (See Par 8, "DIGITAL OPERATOR (JUSP-OP02A-1, -OP03A) "

(1) Speed Reference Adjustment Gain Cn-03 (VREFGN)
- This constant 1s for adjusting motor speed reference Possible adjustment range 1s from
0 to 2162 (r/min /V)
- Factory setting 1s rated speed/6 V

(2) Speed Loop Gain Cn-04 (LOOPHZ)
~Thus 1s the proportional gain for the speed contoller Adjustment range 1s from 1 to 2000
(Hz) (when used at an equivalent inertia)
-Factory setting 1s 80 (Hz)
“When motor 1s rotated without load, set to 40 (Hz) or lower

(3) Speed Loop Integration Time Constant Cn-05 (PITIME)
~Thus 1s integration time for the speed controller Adjustment range 1s 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 1s rated torque)
Setting range 1s from 0% to the maximum torque (100% = rated torque)
-It 15 possible to decelerate the motor at the set torque value, 1f the overtravel inputs P/N-
OT are triggered (1CN-16, -17 set bit 8 of Cn-01)
+Factory setting 1s the maximum torque

(5) Soft Start Time Cn-07 (SFSACC),Cn-23 (SFSDEC)

-This constant sets time required to accelerate from O r/min to the maximum rotation
speed to Cn-07 and to decelerate from the maximum rotation speed to O r/min to Cn-23
Setting range 1s from O to 10,000 (ms)

*Factory setting 1s 0 (ms)

- If positioning control 1s to be performed, normally set the constant to 0 (ms)

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

(6) Forward Running Torque Limit Cn-08 (TLMTF)
-Thus 1s torque limit of the motor 1n the forward runming direction Setting range 1s from
0% to the maximum torque (100% = rated torque)
-Factory setting 1s the maximum torque.

(7) Reverse Running Torque Limit Cn-09 (TLMTR)
- Thus 1s torque limt of the motor 1n the reverse runmng direction Setting range 1s from
0% to the maximum torque (100% = rated torque)
*Factory setting 1s the maximum torque
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(8) PG Dividing Ratio Setting Cn-0A (PGRAT)

- Number of detected (phase-A and -B) pulses per rotation sent from the PG (encoder) 1s
converted to the pulse number according to the setiing of this constant and 1s output to
1CN-20 to -23

+ Set the number of output’pulses per rotation Setting range depends on the PG
See the following table

Encoder Number of Encoder Pulses (P/R) Dividing Pulse Set Value
Incremental Encoder 2048 Any integer from 16 to 2048
Absolute Encoder 1024 Any 1nteger from 16 to 1024

(9) Zero-Speed Level Cn-0B (TGONLV)
- This 1s motor zero-speed determination level Setting range 1s from 1 (r/min ) to the

maximum speed
*When the motor rotation speed exceeds the set value, sequence output TGON 1s turned

ON (between 1CN-9 and -10 are "closed")
*Factory setting 1s 20 (r/mun.)

(10 Mode Switches
- The following constants are used for setting mode switch operating points Detection
points where PI control 1s switched to P control are set for improving transient
characteristic of acceleration, deceleration and output saturation of the speed controller
Dafferent levels can be set for three types of detection points for the mode switch

Torque reference (output from the speed controlle1) * Cn-0C (TRQMSW)
Speed reference Cn-0D (REFMSW)

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

(1) Zero-clamp Level Cn-OF (ZCLVL)
- This 1s the motor rotation speed level at which zero:clamp 1s performed Setting range

1s from O to the maximum speed

*During speed control with zero-clamp (set by bit A dr B of Cn-01), 1f contact input
P-CON 1s ON when the motor rotation speed drops to the set value or lower, speed
reference 1s disconnected and the motor speed 1s ré:duced to zero After the motor 1s

stopped, servo lock status 1s maintained
(12 Jog Speed Cn-10 (JOGSPD)
- Set up jogging speed Setting range 1s from 0 r/min 'ito the maximum speed
- To start Jogging, enter the operation reference from the digital operator
* Factory setting 1s 500 (r/mun )
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(13 Encoder Pulse Number Cn-11 (PULSNO)
~Thus 1s the number of pulses per rotation of the motor encoder
~Factory setting 1s 2048 (P/R)
“When 12-b1t absolute encoder 1s used, set to 1024 (P/R)

(149 Delay Time from Brake Reference Output to SVOFF Operation

Cn-12 (BRKTIM)
=Thus 1s delay time from the output of brake reference to the actuation of SVOFF for a

motor with a brake. Setting range 1s from 0 ms to 500 ms, 1n increments of 10 ms
Factory setting 1s 0 (X 10 ms)

(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 4, "User Constant Cn-01 List.")

See sequences (a), (b) and select an error stop method fit for the system
STOPMETHOD = CONDITION AFTER STOP

Note Numbers 1n a circle indicate bit numbers

1
I
[}
!
I
1
i
DB §TOP ' of Cn-01 Arrows indicate standard setting
0 ! DB OFF
)
1 |
) COASTING { |
|
T MODE !
OT MODE
|
1 f
10 BB
ZERO SPEED | )|
STOP » ZERO
117_cLawp
|

(a) Sequence on OT mode

STOP METHOD CONDITION AFTER STOP

0
DB STOP

ERRORMODE O

COASTING!

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

Fig 7 1 Error Stop Sequences
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(16 Forward Rotation External Current Limit Cn-18 (CLMIF)
This 1s motor current limut 1n the forward rotation direction This 1imat 1s effective when
contact mput P-CL (1CN-11) 1s ON Setting range 15 from 0% to the maximum torque
(100% = rated torque) Factory setting 1s the maximurn torque

(17 Reverse Rotation External Current Limit  Cn-19 (CLMIR)
This 1s motor current limit 1n the reverse rotation direction This limut 1s effective when
contact input N-CL (1CN-12) in ON Setting range 1s from 0% to the maximum torque
(100% = rated torque) Factory setting 1s the maximumn torque

(18 Contact Input Speed Control
The following constants are used to enter a mode where speed control 1s performed
according to contact mputs P-CL and N-CL (ICN-11, -12)
Three speeds are programmed
Corresponding user constants are shown below

Istspeed Cn-1F (SPEEDI1)
2nd speed Cn-20 (SPEED2)
3rd speed . Cn-21 (SPEED3)

Setting range of each constant 1s from O (r/min ) to the maximum speed Factory setting
15 100 (r/min ) for the first speed, 200 (r/min.) for the second, and 300 (r/min ) for the
third.

Table 7 2 Rotation Direction

Table 7 1 Speed Setting Setting

Selected Speed | N-CL P-CL Rotation Direction P-CON
1st ON OFF Forward OFF
2nd ON ON Reverse ON
3rd OFF ON
Stop OFF OFF

(19 Speed Coincidence Signal Output Width Cn-22 (VCMPLYV)
The speed coincidence signal 1s output when the absol;ute value of the difference between
the speed reference and actual rotation speed (speed deviation) 1s not greater than the set
value For example, if set value 1s 100 r/min and c01:!nmanded speed 1s 2000 r/min , the
signal 1s output when actual rotation speed 1s from 1900 r/min to 2100 r/min

Setting range 1s from 0 to 100 (r/min ) Factory setting 1s 10 (r/mn )
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Table 73 User Constants Cn-03 through Cn-23 (Constant Setting) List

User Loweri Upper |[Setting Prior to
Constant Symbol Name Unit Limit Limit Shipment Remarks
Speed Reference Rated Speed/
2 Cn-03 | VREFGN | o o e | (x/mm)/V| 10 2162 g
‘g Cn-04 | LOOPHZ | Speed Loop Gain Hz 1 |2000 80 *
3 Speed Loop
c Cn-05 | PITIME Integration Time ms 2 | 10000 20
g Constant
Cn-1A | POSGN Position Loop Gain 1/s 1 |500 40 1
Emergency Stop Max OT Nete
Cn-06 | EMGTRQ Torque % 0 Torque Max Torque Mode
N
Cn-08 | TLMTF Forward Running % 0 Max Max Torque o
Torque Limit Torque
N
Cn-09 |TLMTR |Reverse Running % o |Max Max Torque |
@ Torque Limit Torque
c
© 1
2 | Cni13 |TCRFGN | ordue Reference 10 Y/ | 10 [100 30
3 a Rated Torque
[+
3 Speed Limit with Max
g- Cn-14 | TCRLMT Torque Control 1 r/min 0 Speed Max Speed
'—
Torque Reference
Cn-17 | TRQFIL Filter Time Constant 100us 0 250 4
Note
Cn-18 | CLMIF Forward External % 0 Max 100 t
Current Limat Torque
Cn-19 | CLMIR Reverse External % 0 Max 100 Note
Current Limit Torque
Cn-07 |SFSAcc |Soft Start Time ms 0 10000 0 #
(Acceleration)
2 | Cn-23 |SFSDEC | Soft Start Time ms 0 | 10000 0 #
c (Deceleration)
@ Max
S Cn-0B | TGONLYV | Zero-speed Level r/min 1 S 20
(&} peed
§ Cn-0F |ZCLVL Zero-clamp Level r/min 0 |16383 10
ﬂg’_ Cn-22 | VCMPLV Speed Concidence r/min 0 (100 10
3 Signal Output Width
Delay Time from
Cn-12 | BRKTIM | Braking Reference to] 10 ms 0 |[50 0
SVOFF

Note 100% = rated torque

* Factory setting of Cn-04 (speed loop gain) 1s determined by the following conditions
Load 1nertia = motor 1nertia X 3
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

T After modifying Cn-0A (PG division ratio setting), and Cn-11 (Number of Encoder Pulses setting) turn
OFF power and start up again The modified value takes effect only after restarting

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

# When soft start function 1s used, both Cn-07 and Cn-23 should be set

- 80 -
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Table 7 3 User Constants Cn-03 through Cn-23 (Constant Setting) List (Cont’d)

User Lower] Upper |Setting Prior to
Constant Symbol Name Unit Limit Linmit Shipment Remarks
Brake Timing at
g Motor Rotation Max
© Cn-15 | BRKSPD | (Speed level at which{ r/min | 0 100
2 b Speed
@ rake reference 1s
S output )
8 Brake Timing at
S Motor Rotation
= Cn-16 |BRKWAI | (Waiting time from 10 ms 10 {100 50
Pt SVOFF to brake
reference output )
2 Encoder
EF Cn-0A | PGRAT PG Dividing Ratio P/R 16 | 32768 Number of t
°‘L s Pulses 2048
g Encod
ncoder
88 | cn11 |PuLsno |Rumberof Bncoder | p/g- | 513 | 30768 Number of
w s Pulses 2048
Mode Switch Max Note
Cn-0C | TRQMSW (Torque Reference) % 0 Torque 200
Mode Switch Max
Cn-0D | REFMSW (Speed Reference) r/min 0 Speed 0
o Mode Switch
T Cn-0E | ACCMSW | (Motor Acceleration (10 (r/min)/s| 0 |3000 0
*2 Detection)
[ =g
o
8 | Ccn10 |JOGSPD |JOG Speed r/min | 0 |Max 500
N Speed
2
b Cn-1F |SPEED1 |1st Speed r/min o | Max 100
Speed
Cn-20 |SPEED2 | 2nd Speed r/min | o |Mex 200
Speed
Max
Cn-21 |SPEED3 | 3rd Speed r/min 0 Speed 300
Note 100% = rated torque

* Factory setting of Cn-04 (speed loop gain) 1s determined by the following conditions
Load inertia < motor inertia X 3

Be sure to set the value of Cn-04 to 40 or less when motor 15 rolated without load If the value has
been kept at the factory setting, the motor may oscillate

t After modifying Cn-0A (PG division ratio setting), and Cn-11(Number of Encoder Pulses setting) turn
OFF power and start up again The modified value takes effect only after restarting

1 Cn-1A (position loop gain) 1s required when zero-clamp functipn 1s used

# When soft start function 1s used, both Cn-07 and Cn-23 should be set
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Table 7 4 User Constant Cn-01 (Memory Switch) List

Selection | Bit No |Setting Conditions Standard
0 0 | Servo ON/OFF by external input (SV-ON) 0
1 | The servo1s ON at all times
1 0 | The external input (SEN) 1s used
ABSO PG Regardless of the SEN signal presence, SGD SERVOPACK 0
Sequence 1
Input only automatically concludes that the “H” level prevails
Selection 9 0 | The P-OT signal prohibits forward running 0
1 | Forward running i1s permitted at all times
3 0 [ The N-OT signal permits reverse running 0
1 ! Reverse running 1s permitted at all times
Sequence TGON signal 1s used as a signal output when rotation 1s detected
gutpuit s 0 (m) 0
igna
?Fg%g'\?;)ver 1 | TGON signal 1s used as a signal when current limit 1s detected
Treatment of 0 | Maintains the servo alarm status at momentary power loss reset
Momentary 5 0
Power Loss 1 | Releases the servo alarm status automatically at momentary power
Reset loss reset
0 {DB stop>
6 The dynamic brake stops the motor 0
1 {Coasting to a stop>
The motor 1s freed and brought to a stop
{DB OFF after DB stop)
7 0 The dynamac brake 1s turned OFF after the motor 1s stopped 1
1 <{DB continuously ON after DB stop>
’S:tau“ The dynamic brake remains activated after the motor 1s stopped
P 0 | The overtravel status stop method coincides with bit 6
Selection
g* {Overtravel zero speed stop) 0
1 | In the overtravel status, the motor 1s stopped at the torque setting
defined by user constant Cn-06
0 In the overtravel status, base blocking (BB) 1s implemented after
9 1 the motor stops 0
1 In the overtravel status, zero clamping 1s effected after zero speed 1
stop
{Torque reference>
Based on the torque reference level defined by user constant Cn-0C
{Speed reference)
glveggh p.ct Based on the speed reference level defined by user constant Cn-0D 00
Selection {Acceleration)
Based on the acceleration level defined by user constant Cn-0E
{None)>
The mode switch function 1s not provided
Encoder i 0 |Incremental encoder 0
Selection 1 | Absolute encoder
— F Don’t change 0

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

t Selects the status based on the stop method selected for the overtravel status (b1t 8)

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

# When the setting of user constant Cn-01 1s changed, turn OFF the power supply once and restart the

operation
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Table 74 User Constant Cn-01 (Memory Switch) List (Cont'd)

Selection | Bit No |{Setting Description Reference Input Slzenqalielrh?ut Standard
{Speed control) P-CON
* Regular speed control OFF
0 0| The P-CON signal (1CN- PI control
15) 1s used to effect P/PI ON
control changeover P control
{Zero clamp speed control)
¢ After the motor 1s stopped
ZCLVL), the speed SAAN
f‘eference) 1s dlsc%nnected Speed reference (V-REF) gi?CFON
to execute the zero speed Zero clamp
0 1 stop function After this, function OFF
1t maintains the servo lock ON
status
« The P-CON signal (1CN- fero clamp
15) 1s used to turn the zero unction
clamp function ON and
OFF
{Torque control I >
¢ The motor output torque 1s
1.0 controlled by the torque Torque reference None
reference (T-REF) (T-EEF)
¢ The V-REF cannot be
used
{Torque control II)
¢ The P-CON signal (1CN
15) 1s used for torque/speed
control mode changeover
At torque control
Control Torque control mode Torque reference
Mode B-A * The motor output torque 1s (T-REF) 0-0
Selection controlled by the torque Speed reference
reference (T-REF) (V-REF)
¢ The speed limit can be
entered from outside At speed control
(V-REF) Speed reference
The V-REF voltage (+) (V-REF)
limits both the forward and
reverse running speeds Notes
e If speed goes beyond |P-CON
| MOTOR SPEED | the limit negative OFF
feedback of torque in | Torque
11 proportion to speed control
difference from limit | ON
¥ speed occurs to restore | Speed
e moderate speed control
;§k§§§§ Therefore, width of
gniasa actual motor rotation
5 W!in |
Hiy g ;;*" speed limit depends on
i‘sggmgi load conditions
Hind I|
§§é§§§: ¢ In case of continuous
RANGE regeneration (tension
V-REF control)
Please contact your
lodal YASKAWA
Speed control mode ref)resentatlve
* The speed reference 1s '
entered from the V-REF
¢ The T-REF cannot be
used
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Table 75 User Constant Cn-02 (Memory Swatch) List

Selection | Bit No |[Setting Description Standard
Reverse 0 |CCW Forward running
Rotation 0 0
Mode 1 |CW Forward running
gome 1 0 | Home position error 1s detected
Eosmon ABSO 0
rror
Mask PG only)| 1 |Home position error 1s not detected
Contact inputs P-CL and N-CL are used as power supply limit ON/
c 0 | OFF reference inputs Contact input P-CON 1s used as a signal
ontact
Reference 9 specified 1n bit A or B of user constant Cn-01 0
Mode 1 Contact inputs P-CL and N-CL are used as speed 1nput reference
selection (1st to 3rd speed) signals

Note Turn OFF the power supply after setting
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8. DIGITAL OPERATOR (TYPES : JUSP-OP02A-1, 03A)

8A. DIGITAL OPERATOR (TYPE : JUSP-OP02A-1)
OPERATION METHOD

8A.1 SWITCH OPERATION

Fig 8A 1 shows the digital operator The digital operator has various functions as listed by
modes 1n Par 8A 2, "DIGITAL OPERATOR FUNCTIONS "

Notes
1 The data set by the digital operator is retained in SERVOPACK even after the power 1s turned OFF

2 Even if the power 1s turned OFF after fault occurrence, the fault data 1s retained 1n 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

592183

Fig 8A 1 Digital Operator (Hand-held Type)

R
( — LL' 5 DIGITS, 7-SEGMENTS LED
/ f

s1alafala)

GITAL
OPERATOR
SERVOPACK iisp opoza

ALARM DSPL

G ~£RESET 32 SET

KEYS
<]
g ¥ vaskawa ] J

\ M)
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8A.2 DIGITAL OPERATOR FUNCTIONS

Table 8A 1 shows the digital operator's functions The status display 1s the default when
control power 1s turned ON To change the mode, use key as shown in Fig 8A 2

Table 8A 1 Digital Operator Functions

Mode Function
Various Status Indications
Status Indication «Base Block
Mode **On Operation (See Par 8A 3)
Fault
Refer to “User Constant Setting ” (See Par 8A 41)
»(QOperation (JOG) from digital operator (See Par 8A 4 3)
»Speed Reference/Torque Reference Offset Adjustment (See Par, 8A 4 4)
Setting Mode »Clearing Fault Traceback Data (See Par 8A 45)
»Check of Motor Parameters (See Par 8A 4 7)
»Auto Tuning (See Par 8A 4 8)
»Check of Software Version (See Par 8A 49)
Various Monitoring
*Speed
«Speed Reference
Monitor Mode «Torque Reference
»Number of Pulses from Origin (Phase-U)
»Electrical Angle
«Internal Status Bit (See Par 8A 5)
Fault Traceback Fault Hist (See Par 8A 6)
Indication Mode au 1story a

Control Power

Supply ON
PANEL INDICATION
Status Indication Mode J - ,'—, ,’—,
DSPL
SET(O
Setting Mode ,' il - ,'—,’ ,'-,’
DSPL
SET<>
by _|yra|r
Monitor Mode | || | |
Fault Traceback Indication sl ol
Mode JH] AR AR

Fig 8A 2 Mode Changeover
—_ 86 —_
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8A.3 STATUS INDICATION MODE

When this mode 1s selected, the condition of SERVOPACK 1s indicated with bits and codes
as shown in Fig 8A 3 Table 8A 2 shows the bit data contents Table 8A 3 shows the codes

and conditions
ALARM

. Alarm reset switch

. Changes status indication mode 1nto setting mode.
SET

Panel Display

SPEED COINCIDENCE TGON OR CURRENT LIMIT DETECTION
/ SPEED REFERE NCE INPUT

A
L L
b IR

CODE

POWER SUPPLY ON TORQUE
REFERENCE INPUT

Fig 8A 3 Status Indication Mode

Table 8A 2 Bit Data Contents Table 8A 3 Codes and Status
Bit Data Contents Remarks Code Status
Power Light goes ON with power L B
Supply ON | supply ON oo ase Block
Light goes ON with base
BB block, and goes OFF with w1 | On Operation
servo ON 1 _ ) | Forward Running
Soeed Light goes ON when motor I QL | Prohibited
Cglncldence rotating speed reaches internal
Speed reference '-' ’:‘ L': Reverse Runnlng
Light goes ON with motor Prohibited
TGON rotating speed higher than e inlx
TGON level (Standard setting ULt | Alarm Status
15 20 r/min) pelected Refer to Table 8A 6
it 4o
Light goes ON when torque uger {
reference reaches the torque constant
E:Jr;r:nt limit value (TGON or current Cn-01
Detection limit detection 1s displayed
according to bit 4 of user
constant Cn-01 )
Speed Light goes ON with speed
Reference | reference input equal to or
Input higher than 1% of max speed
Torque Light goes ON with torque Only at
Reference | reference input more than 10% | torque
Input of rated torque control
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8A.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
Auto tuning
*Check of software version

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

Panel Display

BLINK
—_— \ 1/
PRIl DATA AREE H(c|rs
L L ENTER L AN
N 7 AN 7 — N— 7

SETTING MODE ITEM NO 6 | DATA

(4]

Fig 8A 4 User Constant Setting

Set up the 1tem number with the , , , or key
*With the or key, choose a setup digit The chosen digit starts blinking to

indicate that its numerical value can be changed

sWith the or key, increase or decrease the numerical value until the desired

value 1s obtained

DATA

With the |=rn| key, display the data related to the selected item number

With the , , , Or key, set up the data (The same

operation as stated in
Retain the data with the key

With the %—; key, return to the item No display status

Repeat steps [l through B as needed

Using the %2%‘ key, switch from the setting mode to the monitor mode

For details, see Table 7 3, "User Constants Cn-03 through Cn-23 (Constant Setting) List "
— 88 —_
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8A.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 1item number setup and data display are the same as indicated in Par 8A 41

and

Panel Display

BITNO LICHTS AT ON

SETTING BIT NO

Fig 8A 5 Bit Date Display

With the [ < J 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 [A] or [v] can

be used) The panel indication comes on when the switch 1s ON, and goes off when the
switch 1s OFF

Repeat steps il and B as needed
Retain the data with the % key
With the key, return to the 1tem No display status

Using the key, switch from the setting mode to the monitor mode

Table 7 4 shows memory switches of user constant Cn-01..and Table 7 5 those of user
constant Cn-02
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8A.4.3 Digital Operator Jog Operation Mode Selection
and Operating Procedure

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

operator
Panel Display
—
sl rar DATA (i ra
Lt L) ENTER RN A ARIN]
\ , \ Y] N / \ /
SETTING MODE ITEM NO DATA

/
Loy (e

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY

Fig 8A 6 Digital Operator Jog Operation Mode

Selectthe1temnumber00w1ththe , 'V , [<]or [)]key

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

With the [/\] , [V] , or key, select the number 00

With the key, turn ON or OFF the monitor panel jog operation mode

With the ED%F: key, return to the item No display status

Using the key, switch from the setting mode to the monitor mode
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(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 n the forward direction while the ‘ I\ ‘ key 1s held down

The motor runs in the reverse direction while the ’ N , key 1s held down
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8A.4.4 Speed Reference Offset Adjustment

When user constant Cn-00 1s set to 01, the system enters the speed reference offset
adjustment mode

Panel Display
sl =7 |r DATA 11 7
| {rt Ly Loy - l_l, I’ - ]
N~ ~—— |\ U ~—
SETTING MODE ITEM NO a DATA
L
DSPL
Speed reference and torque
reference offset adjustment execution
Fig 8A 7 Speed Reference Offset Adjustment
Select the 1tem number 00 with the [A] [V] or . key
With the Elr?rArER key, display the data related to the selected item number

With the [/\J , [V] , ' < 'or key, select the number 01

Apply the desired zero speed reference voltage with speed reference input  Apply the
desired zero torque reference voltage with torque reference input

With the key, make speed reference offset adjustment and return to the user

constant Cn-00 data display status

B With the DATA| ke , return to the 1item No display status
ENTER y play

B Using the DSPL| e , switch from the setting mode to the monitor mode
g SET y &
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8A.4.5 Clearing Fault Traceback Data

When user constant Cn-00 1s set to 02, fault traceback data are cleared

Panel Display
=l |ra DATA il
L i o ENTER ]t L =
\ / N / \ / ) s
SETTING MODE ITEM NO DATA
|

DSPL

Cleaiing fault traceback data

Fig 8A 8 Clearing Fault Traceback Data

Select the 1tem number 00 with the ‘AI , [V] : ‘ < ’ or key

With the D—N';E% key, display the data related to the selected 1tem number

With the LA] . (V] , (( J or { > ] key, select the number 02

With the %SE%L key, clear fault traceback data and reiturn to the user constant Cn-00
data display status.

With the key, return to the item No display status

Using the key, switch from the setting mode to e monitor mode
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8A.4.6 Speed Reference Offset Manual Adjustment
(1) Mode Setting in Speed Reference Offset Manual Adjustment

When user constant Cn-00 1s set to 03, the system enters the speed reference offset
manual adjustment mode

Panel Display
1]
sl | DATA vt zx
Lt (e ENTER L L)t
| ~—e \ / 7
SETTING MODE ITEM NO DATA
DSPL
SET

r
-
[y
-
~
-—
~—

SPEED REFERENCE INPUT OFFSET ADJUSTMENT MODE
DSPL 4
-

Fig 8A 9 Speed Reference Offset Manual Adjustment Mode

Set up 1tem number 00 with the (A] , [V] , [< J or [ >J key

With the key, display the data related to the selected 1tem number

Withthe | /N |, lV], < I or ! > |key, select the number 03

With the key, switch the adjustment mode

DATA
With the key, return to the item No display status

Using the DSAL key, switch from the setting mode to the monitor mode
g SET Y g
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(2) Speed Reference Offset Manual Adjustment

Input a voltage that will obtain zero speed reference to the speed reference mnput Input a
voltage that will obtain zero torque reference to the torque reference mput (Normally 0 V)

)

While the | #N\ | key 1s held down, the offset 1s added to the forward running side

|
)

While the | N | key 1s held down, the offset 1s added to the reverese running side

)
Using the | BSPL| key, store offset data, then enter the momtor mode
SET

Offset adjustment 1s performed so that the LED indicaion may basically become zero ,
however, the perfect zero status of indication does not always offer optimum adjustment
Therefore, adjust the offset carefully, taking actual motor rotation into consideration
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8A.4.7 Check of Motor Parameters
(1) Check Method of Motor Parameters

When user constant Cn-00 1s set to 04, the system enters the motor parameter check

mode
Panel Display
sl DATA RTINS RV AR LE;
Li|r AR ENTER [ ANIN] M 1| =]
| — | UEE— — e | | U
SETTING MODE ITEM NO DATA
DSPL 4
SET
Cirrr | r o
] L)) () o
MOTOR PARAMETER DISPLAY

| DSPL 4
SET .

MODIFICATION NUMBER DISPLAY

DSPL
| o

Fig 8A 10 Switch Functions in Motor Parameter Check

Set up 1tem number 00 with the , , or key

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

With the [/\J , {V] , or key, select the number 04

DSPL
With the key, check the motor parameter
With the key, return to the item No display status

Using the key, switch from the setting mode to the monitor mode
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(2) Parameter Display

Motor Parameter

|

Py

-
<
-
"

-
[
I
L Motor Capacity
9E 30 W (0 04HP)
b2 50 W (0 07HP)
01 100W (013HP)
02 200W (0 27HP)
04 400 W (0 S3HP)
08 750W (1 01HP)

—

-—
—
—

Motor Type
0 X Siries, 200V
1 2 Sines, 100V

Modification Index

Hilallbllc||d

\ )

Modification No (Hexadecimal display)
(aX163 + bX 162+ CX16 + d) = Modification No

Nos Corresponding to Alphabets

A =10
b =11
C =12
d =13
E =14
F =15
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8A.4.8 Auto Tuning
(1) Mode Setting in Auto Tuning

When user constant Cn-00 1s set to 05, the system enters the auto tuning mode

Panel Display
—_—
I~ 1|1 DATA ol e
AR AR ENTER AR [ R D B
SETTING MODE ITEM NO - DATA
| DSPL
I~ - 1) ]
L ey {

MACHINE RIGIDITY SELECTION MODE

DSPL

- L
. Loyt

TUNING MODE

Depress the __DSPL key to stop
SET

Depress the key or turn ON the S-ON signal

Depress the DSPL key to stop
SET

Depressthe | #/N\, | or key
Depress the DSPL key to stop
SET

- I I I I
oo
TUNING COMPLETION
DSPL
Depress th key to st
T press the SET y to stop

Stop depressing the A or key

Fig 8A 11 Auto Tuning Mode
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Set up item number 00 with the ‘/\ , [V] , { <] or > l key

B With the key, display the data related to the selected 1tem number

With the a , , or key, select the number 05

Bl With the key, switch to the machine regidity selection mode or tuning mode

B With the key, return to the item No display status

B Using the key, switch from the setting mode to the momtor mode
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(2) Tuning Method
(a) Speed setting

When tuning 1s being performed, the maximum value of speed reference 1s set by user
constant Cn-10 Set the value to approximately 500 r/min (If the value 1s too small,
auto tuning cannot be performed properly )

The motor runs intermittently when the or key 1s held down (The

motor does not run at the same speed continuously )

(b) Machine ngidity selection
According to the machine nigidity, select the following

@ B ‘] Low response
B @ Medium response
E‘ B @ High response

When the machine nigidity 1s not defined, select the middle-speed response

“Machine vibration

When entering the servo ON status with the switch or machine vibrates

SP
suddenly at depressing the [/\j or [VJ key, depress the key and

stop the tuning operation

DSPL
Then depress the key to enter the machine nigidity selection mode, and set the
level of machine rigidity selection at one level lower

*When tuning 1s not completed

When tuning 1s not completed even though the machine does not vibrate, depress the
key to stop the tuning operation

SPL

Then depress the %‘F key to enter the machine rigidity selecion mode and set

the level of machine nigidity selection at one level higher
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(c) Tuning

With the switch, effect SVON/SVOFF changeover
The motor runs 1n the forward direction while the [A key 1s held down

The motor runs 1n the reverse direction while the [V key 1s held down

Note If the machine vibrates when depressing the or | N\ I key, stop depressing the @ or
key since the gain 1s decreased

With the tuming completion, B D 1s displayed and power supply to the

motor 1s stopped

il rlc
Stop depressing the or key Dusplay 1s returned to E]

(d) Input signals
*In the auto tuning mode, OT signal 1s effective
Make sure to mput OT signal
When absolute encoder 1s used, SEN signal 1s also effective and should be input
When these signals are not used, set the bits of 1, 2 and 3 of user constant Cn-01 to 1
respectively

*During overtravel (OT signal 1s OFF), auto tuning cannot be performed
Perform auto tuming when the driven part of the machine 1s not in the overtravel
position

*When performing auto tuning, make sure to keep the P-CON signal OFF (PI control
status)

*When S-ON signal 1s used, display the E] D E and turn ON the signal
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8A.4.9 Check of Software Version
(1) Mode Setting in Software Version Check

When user constant Cn-00 1s set to 06, the system enters the software version check

mode
Panel Display
i r|r DATA Ir | rnic| ‘
Lt e (AN oy
Ne—— 7 N— —— I__/ | 4
SETTING MODE ITEM NO DATA

L

|
1|1
L

5‘
—
-
-

SOFTWARE VERSION

DSPL

Fig 8A 12 Software Version Check Mode

Set up item number 00 with the , , or key

B With the key, display the data related to the selected 1item number

Bl With the - - . or - key, select the number 06

With the key, display the software version

With the key, return to the item No display status

Using the key, switch from the setting mode to the monitor mode

- 102 -
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(2) Software Version Display

Software Version No

Type
A Speed control
d  Positioning control
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8A.5 MONITOR MODE

In this mode, the speed reference, torque reference, and other data can be monitored on the
digital operator

Table 8A 4 lists the data that can be monitored

Table 8A 4 Data Monitored

Monitor No Data Monitored
00 Feedback Speed (r/min)
0 Speed Reference (r/min)
02 Torque Reference (%)
03 No of Pulses from Phase-U edge
04 Electrical Angle (deg)
05 Internal Status Bit Display 1  (Refer to Table 8A 5)
1
Uil -]10)|0 3010|100
\ Ve N / —— \ V4
moD,l\g/r\?I%mODE MONITOR NO MONITOR DATA

Fig 8A 13 Switch Functions in Monitor Mode

With the or key, select a destred momtor No

With the | 2B | key, imitiate momitor display

Using the LT,’: key, return to the monitor No selection status

With the key, switch from the momtor mode to the fault traceback mode
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Table 8A 6 Bit Indication of Monitor Mode Un-05 Internal Status

_® _® @ ® ®
® [ ® o
-6 @ —® —9
A e ] LY Q
\® \@ ® ® ®
Bit No Symbol Contents Remarks

® SVALM | Turns ON at servo alarm
@ DBON Turns ON at dynamic braking
® DIR Turns ON 1n reverse run mode .

TGON Turns ON at motor running Select by setting of bit 4 of
@ (Motor speed 1s TGON level or higher) y g

CLT Turns ON during current limat user constant Cn-01
® V-CMP | Turns ON speed coincidence
® MSON Turns ON at mode switch ON
@ P-CL Turns ON during forward current limat
N-CL Turns ON during reverse current limit
©) B-ON Motor under Current Conduction
@ PA Phase-A
) PB Phase-B
@ PC Phase-C Turns OFF when input
@ PU Phase-U signal 1s at high level Incremental encoder only
@ PV Phase-V Incremental encoder only
® PW Phase-W ) Incremental encoder only
@® SVON Turns ON at SVON signal 1s ON

P-CON Turns ON during poperation input
) ZCLMP | Zero clamp operation SBe})efcisbe}; iztrt;lsrtlgnif(’?xo?g

DR Rotating direction input by external setiing bit 2 of user constant Cn-02

speed (ON at reverse, OFF at forward)

®@ P-OT Turns ON at forward running prohibat input
@® N-OT Turns ON at reverse running prohibit input
@ SEN Turns ON at SEN signal input Absolute encoder only
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8A.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 1s reset or the control power 1s turned ON, traceback data A 99 1s saved (These
data are also counted as one of a total of 10 stored items of fault information )

- For the relationship between traceback data and fault descriptions, refer to Table 8A 6

"~
&J
——
U

—
L
'\~
~—l

n— | U—
FAULT TRACEBACK DATA
OCCURRENCE NO

Fig 8A 14 Fault Traceback Mode

With the or key, increase or decrease the fault occurrence number

The fault information related to the selected number 1s 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
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Table 8A 6 Error Displays with Digital Operator and Traceback Data

Digital Operator

(Traceback Data) Detection Remarks
,':,'un,':,’ Absolute Encoder Data Error Only when absolute encoder 1s used
,':,' ,_'-,’ :‘ Parameter Breakdown
"-" L-" '-,’ Parameter Setting Error
7 17 | Overcurrent or Heatsink Overheat or
I't. 1 | Ground Fault
,':,’ '-,’ ,'_7 Overvoltage
,'-Z 5 ,’ Feedback Overspeed Detected at 110% of max speed
HEE Overspeed Reference Input Deatected at 110% of max speed
,':,’. -, ,' Overload Momentary overload
F" -":‘ Overload Continuous overload
,U,_ ,'_-,‘ Encoder Error Only when absolute encoder 1s used

Only when 12-bit absolute encoder 1s
used

-
o~

Encoder Backup Alarm

n
03 | D3

Only when 12-bit absolute encoder 1s

Encoder Checksum Error
used

0
g
23
.
gy

-

Only when 12-bit absolute encoder 1s

Encoder Battery Alarm
used

P
Dy
L

::',. F;’ L" Encoder Absolute Error l(1):191211 when 12-bit absolute encoder 1s

Only when 12-bit absolute encoder 1s
used

px(
0
Ty

Encoder Overspeed

-
&
':'b
-~

Reference Input Read Error

,'-,.,': ,' Overrun

‘q'r‘:' Phase Detection Error Oflly when i1ncremental encoder 1s
Lo used

qr ] PA-, PB-phase Disconnection of PG

rL ' | Signal Line

’I'_LD: '-,' PC Disconnection of PG signal Line

- - i

,i_"l ’p_ _', Momentary Power Loss Alarm Dletected when power 1s turned ON
W again during power holding time

[ u Not Applicable to Alarm .

b B Alarm Reset, Power ON Only for traceback data

Q

™
C3
C3

Digital Operator Transmission Error 1

™=

Digital operator error

P ———— Not detected as traceback data
,': ,'-','- ,'_,’ { Digital Operator Transmission Error 2

~ 107 -
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



8B. DIGITAL OPERATOR (TYPE : JUSP-OP03A)
OPERATION METHOD

8B.1 SWITCH OPERATION

Fig 8B 1 shows the digital operator The digital operator has various functions as listed by
modes in Par 8B 2, "DIGITAL OPERATOR FUNCTIONS"

Notes
1 The data set by the digital operator 1s retained in SERVOPACK even after the power 1s turned OFF

2 Even if the power 1s turned OFF after fault occurrence, the fault data 1s retained 1n memory Therefore, 1t 15
possible to check the fault data after the power 1s turned back ON

3 The momtor mode can be changed even during operations

592 180

Fig 8B 1 Digital Operator (Mounted Type)

5-DIGITS 7 SEGMENTS LED

SERVOPACK h
1868688|

UP MODE/SET

@ O

DOWN DATA

© )

OP03A J

CA——r!
o *E

k]

KEYS
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8B.2 DIGITAL OPERATOR FUNCTIONS
Table 8B 1 shows the digital operator's functions The status display 1s the default when

MODE/SET
control power 1s turned ON To change the mode, use ‘ l key as shown in Fig 8B 2

Table 8B 1 Digital Operator Functions

Mode Function

Various Status Indications

Status Indication **Base Block

Mode < On Operation (See Par 8B 3)
*Fault
Refer to “User Constant Setting ” (See Par 8B4 1)
**Operation (JOG) from digital operator (See Par 8B 4 3)
**Speed Reference/Torque Reference Offset Adjustment (See Par, 8B 4 4)

Setting Mode **Clearing Fault Traceback Data (See Par 8B 4 5)
*Check of Motor Parameters (See Par 8B4 7)
** Auto Tuning (See Par 8B 4 8)
**Check of Software Version (See Par 8B 4 9)
Various Monitoring
**Speed
*Speed Reference

Monitor Mode *Torque Reference

*Number of Pulses from Origin (Phase-U)
*Electrical Angle
Internal Status Bit (See Par 8B 5)

Fault Traceback

Indication Mode Fault History (See Par 8B 6)

Control Power

Supply ON
PANEL INDICATION
lStatus Indication Mode l - ,’—, 'Cl
MODE/SET
O
r Setting Mode | 1'_ |- l’_l’ I'_I’
MODE/SET
O
l Monitor Mode | 1'_ 1’ I AN I'_l' LI’
MODE/SET
O
Fault Traceback rl_\jcl|ri|r
Indication Mode U] FLp e
MODE/SET

Fig 8B 2 Mode Changeover
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8B.3 STATUS INDICATION MODE

When this mode 1s selected, the condition of SERVOPACK 1s indicated with bits and codes
as shown in Fig 8B 3 Table 8B 2 shows the bit data contents Table 8B 3 shows the codes
and conditions.

UP_ DOWN

@ Push both keys simultaneously to reset alarm

MODE/SET
D Changes status indication mode 1nto setting mode

Panel Display
SPEED COINCIDENCE TGON OR CURRENT LIMIT DETECTION
\ SPEED REFERENCE INPUT

N
L L
- R

\ . J
/ TORQUE REFERENCE INPUT y
POWER SUPPLY ON CODE
Fig 8B 3 Status Indication Mode

Table 8B 2 Bit Data Contents Table 88 3 Codes and Status
Bit Data Contents Remarks Code Status
Power Light goes ON with power 11
Supply ON | supply ON L1 | Base Block

Light goes ON with base _ On O ¢
BB block, and goes OFF with i~ g | V1 Vperation

servo ON

7 1 | Forward Running
Speed Light goes ON when motor FI:lI: Prohibited
C d rotating speed reaches internal
oincidence speed reference ,_“-_“L Reverse Running

Light goes ON with motor = | Prohibited
TGON rotating speed higher than w151kl

TGON level (Standard setting Sel d FLLILY | Alarm Status

1s 20 r/min) electe Refer to Table 8B 6

by bt 4 of 2

Light goes ON when torque user
C t reference reaches the torque constant
Lur:‘n:n limat value (TGON or current| cp.01
Dletelctlon limit detection 1s displayed

according to bit 4 of user

constant Cn-01 )
Speed Light goes ON with speed
Reference | reference input equal to or
Input higher than 1% of max speed
Torque Light goes ON with torque Only at
Reference | reference input more than 10% | torque
Input of rated torque control
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8B.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
* Auto tuning
*Check of software version

8B.4.1 User Constant (Data) Setup and Monitor (Cn-03 to Cn-23)

Panel Display
BLINK
DATA \/
sl =T (| o jcyr
L|{r | a | AR AR
— ) \ /
SETTING MODE ITEM NO 6 DATA

Fig 8B 4 User Constant Selting

upP DOWN
Set up the 1tem number with the @ or @ key

While the key 1s held down, the numerical value increases or decreases successively by

one
DATA

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

up DOWN

With the @ or @ key, set up the data (The same operation as stated in il )

While the key 1s held down, the numerical value increases or decreases successively by
one

Holding down the key increases or decreases the nur:[[nber i increments of 10 'Keepmg
the key held down changes the increment unit to 100, 1000 to 10000
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MODE/SET

Retarn the data with the C] key
DATA
With the [j key, return to the item No display status

Repeat steps il through Bl as needed

MODE/SET
Using the D key, switch from the setting mode to the monitor mode

For details, see Table 7 3, "User Constants Cn-03 through Cn-23 (Constant Setting ) List"
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8B.4.2 User Constant (Memory Switch) Setup and Monitor (Cn-01 to 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 8B 4 1

and

Panel Display
BIT NO LIGHTS AT ON
EC A8 64 20
IRV IRIN IR NIREN,
INARINARIE X {
FD B9 75 [31 ——
SETTING BIT NO
Fig 8B 5 Bit Data Display
uP DOWN
With the @ or @ key, enter the setup memory switch bit No at the far nght
end of the panel
MODE/SET

With the D key, set the memory switch to ON or OFF The panel indication comes
on when the switch 1s ON, and goes off when the switch 1s OFF

Repeat steps [illland Bl as needed
DATA

Retain the data with the D key

DATA

With the D key, return to the item No display status

MODE/SET
Using the D key, switch from the setting mode to the monitor mode

Table 7.4 shows memory switches of user constant Ch-01, and Table 7 5 those of user
constant Cn-02

- 113 -

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



8B.4.3 Digital Operator Jog Operation Mode Selection
and Operating Procedure

(1) Digital Operator Jog Operation Mode Selection

When user constant Cn-00 1s set to 00, the operations are to be controlled from the
digital operator

Panel Display

DATA
| - _||\r|r mrr |\ rrr
Lt Ly Ly e
\ —/ \ / \ / \ /
SETTING MODE ITEM NO DATA
MODE/SET

B orF [:] o A

(i r
L (e

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY

Fig 8B 6 Digital Operator Jog Operation Mode

upP DOWN

Select the 1tem number 00 with the @ or @ key
DATA

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

uP DOWN
With the | £ I or @ key, select the number 00
MODE/SET

With the I key, turn ON or OFF the monitor panel jog operation mode

DATA
With the key, return to the item No display status

MODE/SET
Using the key, switch from the setting mode to the monitor mode
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(2) Digital Operator Jog Operation Procedure

For speed reference adjustment, use user constant Cn-10 (see Table 7 3)

DATA
H With the D key, effect SVON/SVOFF changeover

B The motor runs 1n the forward direction while the [ l key 1s held down

DOWN
Bl The motor runs 1n the reverse direction while the [D key 1s held down
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8B.4.4 Speed Reference Offset Adjustment

When user constant Cn-00 1s set to 01, the system enters the speed reference offset
adjustment mode

Panel Display

———

DATA
|| _ | |\rar mr| | 1
Lt L Ld oy L !
| W 4 N— 7/ ———— h 4 \ /7
SETTING MODE ITEM NO m DATA

I
MODE/SET

(] =

Speed reference and torque
reference offset adjustment execution

Fig 8B 7 Speed Reference Offset Adjustment

up DOWN
Select the item number 00 with the @ or @ key
DATA

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

up DOWN
With the | % l or | J | key, select the number 01

Apply the desired zero speed reference voltage with speed reference input Apply the

desired zero torque reference voltage with torque reference input
MODE/SET

With the D key, make speed reference offset adjustment and return to the user

constant Cn-00 data display status
DATA

With the C] key, return to the item No display status

MODE/SET
Using the D key, switch from the setting mode to the monitor mode
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8B.4.5 Clearing Fault Traceback Data

When user constant Cn-00 1s set to 02, fault traceback data are cleared

Panel Display

DATA
il |r (>
Lt e Ly A T e
N ) \ / " \ 4 \ /
SETTING MODE ITEM NO DATA

5

| H
MODE/SET

Cleating fault traceback data

Fig 8B 8 Clearing Fault Traceback Data

uP DOWN
Select the 1item number 00 with the @ or ' l ] key

DATA
With the D key, display the data related to the selected 1item number

uP DOWN
With the @ or @ key, select the number 02
MODE/SET

With the D key, clear fault traceback data and return to the user constant

Cn-00 data display status

DATA
With the D key, return to the item No display status

MODE/SET

Using the D key, switch from the setting mode to the monitor mode
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8B.4.6 Speed Reference Offset Manual Adjustment
(1) Mode Setting in Speed Reference Offset Manual Adjustment

When user constant Cn-00 1s set to 03, the system enters the speed reference offset
manual adjustment mode

Panel Display
DATA
r || oo
L Ly D Ly Ll
) U 4 \ 7/ — \___rJ | C—" 4
SETTING MODE ITEM NO DATA
MODE/SET

| r(r
|

SPEED REFERENCE INPUT OFFSET
ADJUSTMENT MODE

MODE/SET

Dn

(N

Fig 8B9 Speed Reference Offset Manual Adjustment Mode
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UP

DOWN
Set up 1tem number 00 with the @ or @ key

DATA
With the D key, display the data related to the selected 1tem number

up

DOWN
With the @ or @ key, select the number 03

MODE/SET
With the D key, switch the adjustment mode

DATA
With the D key, return to the item No display status

MODE/SET
Using the D key, switch from the setting mode to the monitor mode

(2) Speed Reference Offset Manual Adjustment

Input a voltage that will obtain zero speed reference to the speed reference input Input a
voltage that will obtain zero torque reference to the torque reference mnput (Normally 0 V)

uP
While the @ key 1s held down, the offset 1s added to the forward running side

DOWN
While the @ key 1s held down, the offset 1s added to the reverse running side

MODE/SET
Using the D key, store offset data, then enter the monitor mode

Offset adjustment 1s performed so that the LED indication may basically become zero ,
however, the perfect zero status of indication does not f'always offer optmum adjustment
Therefore, adjust the offset carefully, taking actual motor rotation 1nto consideration
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8B.4.7 Check of Motor Parameters
(1) Check Method of Motor Parameters

When user constant Cn-00 1s set to 04, the system enters the motor parameter check mode

Panel Display
1
DATA
~ 1|1 i e e
Lo T D AR [N i
| -/ \ 7 r_/ N—, 7
SETTING MODE ITEM NO { DATA

MODE/SET

MOTOR PARAMETER DISPLAY

MODE/SET

Ly rr ]

AR AR {

MODIFICATION NUMBER DISPLAY

MODE/SET

Fig 8B 10 Switch Functions in Motor Parameter Check

UP DOWN

Set up 1tem number 00 with the @ or @ key
DATA

With the D key, display the data related to the selected 1tem number

upP

DOWN
With the @ or @ key, select the number 04
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MODE/SET
With the D key, check the motor parameter

DATA
With the D key, return to the item No display status

MODE/SET
Using the D key, switch from the setting mode to the monitor mode

(2) Parameter Display

*Motor Parameter

cCl|\ra\rarig o
P ) | (2

- ‘—r—'
Moter Capacity

9E 30W (0 04HP)
b2 50 W (0 O7HP)
0l 100 W (0 13HP)
02 200 W (0 27HP)
04 400 W (0 53HP)
08 750 W (1 O1HP)

Motcr Type
0 SSeres, 200V
1 XSeres, 100V

*Modification Index

_:.‘a blicl|d

Modification No (Hexadecimal display)
(aX163+b X 162+C X 16+d) = Modification No
1

Nos Corresponding to Alphabets
A=10
b=11
C=12
d=13
E=14
F=15
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8B.4.8 Auto Tuning
(1) Mode Setting in Auto Tuning

When user constant Cn-00 1s set to 05, the system enters the auto tuning mode

Panel Display
DATA s
— 7| | 1 o ]| 2
I’_ |- l’_l’ l'_ll D L [ O N - ]
S\ETTING MOD’E | ITEM NO ’ - DATA
o MODE/SET
—
= - ARV ]
L. L) i
MACHINE RIGIDITY SELECTION MODE
MODE/SET
4]
- L -
YRR N
TUNING MODE
MODE/SET

Depress the [:] key to stop
DATA
Depress the D key or turn ON the S-ON signal

MODE/SET

Depress the D key to stop
upP DOWN
Depress the @ or , ‘ key

MODE/SET

Depress the key to stop

-
|

TUNING COMPLETION
MODE/SET

Depress the D key to stop
UP
Stop depressing the @ or

Fig 8B 11 Auto Tuning Mode (-

|‘|~l ~—

key

-
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UP DOWN

Set up 1tem number 00 with the @ or @ key
DATA

With the D key, display the data related to the selected item numer

up

DOWN
With the @ or @ key, select the number 05

MODE/SET
With the D key, switch to the machine nigidity selection mode or tuning mode

DATA
With the D key, return to the item No display status

MODE/SET
Using the D key, switch from the setting mode to the monitor mode
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(2) Tuning Method
(a) Speed setting

When tuning 1s being performed, the maximum value of speed reference 1s set by user
constant Cn-10

Set the value to approximately 500 r/min (If the value 1s too small, auto tuning cannot
be performed properly ) uP DOWN

The motor runs mtermittently when the | £ |or ‘ [ § i key 1s held down (The motor

does not run at the same speed continuously )

(b) Machine ngidity selection
According to the machine ngidity, select the following

@@ Loverons
B Medium response

B High response

When the machine nigidity 1s not defined, select the middle-speed response

“Machine vibration DATA
When entering the servo ON status with the D switch or machine vibrates

MODE/SET

uP DOWN
suddenly at depressing the @ or @ key, depress the D key and stop

the tuning operation
MODE/SET

Then depress the D key to enter the machine ngidity selection mode and set the

level of machine ngidity selection at one level lower
“When tuning 1s not completed MODE/SET

When tuning 1s not completed even though machine does not vibrate, depress the
key to stop the tuning operation

MODE/SET
Then depress the [j key to enter the machine rigidity selection mode and set the

level of machine rigidity selection at one level hagher
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(c) Tunmng
DATA
With the D switch, effect SVON/SVOFF changeover

uP
The motor runs in the forward direction while the G] key 1s held down

DOWN
The motor runs 1n the reverse direction while the @ key 1s held down

uP DOWN uP
Note If the machine vibrates when depressing the @ or @ key, stop depressing the [D or

DOWN
@ key since the gain 1s decreased

With the tuning completion, B l—_—l 1s displayed and power supply to

the motor 1s stopped
uP DOWN

Stop depressing the Lt J or [ ‘ J key Dasplay 1s returned to B

(d) Input signals

*In the auto tuning mode, OT signal 1s effective

Make sure to input OT signal.

When absolute encoder 1s used, SEN signal 1s also effective and should be input
When these signals are not used, set the bits of 1, 2 and 3 of user constant Cn-01 to 1
respectively

*During overtravel (OT signal 1s OFF), auto tuning cannot be performed
Perform auto tuming when the driven part of the machine 1s not in the overtravel
position

-When performing auto tuning, make sure to keep the P-CON signal OFF (PI control
status).

-When S-ON signal 1s used, display the El D EZI and turn ON the signal.
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8B.4.9 Check of Software Version
(1) Mode Setting in Software Version Check

When user constant Cn-00 1s set to 06, the system enters the software version check mode

Panel Display
DATA
|| - - INAREN] 1) | I | C
L L D L T o T
~— N~— —— \__‘____/ | S—
SETTING MODE ITEM NO ‘ DATA
|
MODE/SET
_\lcrar /
AR AT AR AN
SOFTWARE VERSION
MODE/SET
-
Fig 8B 12 Software Version Check Mode
uP DOWN
Set up item number 00 with the' t |or [} |Key
DATA

With the D key, display the data related to the selected 1item number

V]

DOWN
Withthe | £ ’ or l { | key, select the number 06

MODE/SET
With the D key, display the software version

DATA
With the D key, return to the item No display status

MODE/SET
Using the D key, switch from the setting mode to the monitor mode
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(2) Software Version Display

]
e UEARIMARIN]

Software Version No

Type
A Speed control
d Positioning control
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8B.5 MONITOR MODE

In this mode, the speed reference, torque reference, and other data can be monitored on the
digital operator

Table 8B 4 lists the data that can be monitored

Table 8B 4 Data Monitored

Monitor No Data Monitored
00 Feedback Speed (r/min)
01 Speed Reference (1/min)
02 Torque Reference (%)
03 No of Pulses from Phase-U edge
04 Electrical Angle (deg)
05 Internal Status Bit Display 1  (Refer to Table 8B 5)
— — DATA — — — —
Ul - LY D J ||
| \ /7 — \ /
MONITOR MODE MONITOR NO MONITOR DATA
INDICATION

Fig 8A 13 Switch Functions in Monitor Mode

UP

DOWN
With the @ or @ key, select a desired monttor No

DATA
With the D key, imtiate monitor display

DATA
Using the [:J key, return to the momtor No selection status

MODE/SET
With the D key, switch from the monitor mode to the fault traceback mode
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Table 8B 5 Bit Indication of Monitor Mode Un-05 internal Status

_ 8 _® o _® _o
I ® ® —Q
5 —2 R —@
R
® \® \® ® \@
Bit No | Symbol Contents Remarks

@ SVALM | Turns ON at servo alarm
@ DBON Turns ON at dynamic braking
® DIR Turns ON 1n reverse run mode

TGON Turns ON at motor running Select by setting of bit 4 of
@ {Motor speed 1s TGON level or higher) y go o

CLT Turns ON during current limit user constant Cn-01
® V-CMP Turns ON speed coincidence
® MSON Turns ON at mode switch ON
) P-CL Turns ON during forward current limit
N-CL Turns ON during reverse current limit
® B-ON Motor under Current Conduction
® PA Phase-A
@ PB Phase-B
@ PC Phase-C Turn OFF when 1nput
® PU Phase-U signal 1s at high level Incremental encoder only
® PV Phase-V Incremental encoder only
® PW Phase-W Incremental encoder only
® SVON Turns ON at SVON signal 1s ON

P-CON Turns ON during P operation input
D) ZCLMP | Zero clamp operation at stopping SBe})efcltlsbe}; iiﬁ;?inifcb;fo?::

DR Rotating direction input by external setting b1t 2 of user constant Cn-02

speed (ON at reverse, OFF at forward)

@® P-OT Turns ON at forward running prohibit input
©® N-OT Turns ON at reverse running prohibit input
@ SEN Turns ON at SEN signal input Absolute encoder only
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8B.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 1s reset or the control power 1s turned ON, traceback data A 99 1s saved
(These data are also counted as one of a total of 10 stored 1tems of fault information )
- For the relationship between traceback data and fault descriptions, refer to Table 8B 6

_1ofe(r

Lt N L
\ 7 — 7
FAULT TRACEBACK DATA
OCCURRENCE NO

Fig 8B 14 Fault Traceback Mode

upP DOWN
With the @ or @ key, increase or decrease the fault occurrence number

The fault information related to the selected number 1s then displayed (The higher the
fault occurrence number, the older the fault occurrence)
MODE/SET
With the D key, switch from the fault traceback mode to the status display

mode
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Table 8B 6 Error Displays with Digital Operator and Traceback Data

Digital Operator

(Traceback Data) Detection Remarks
,'-,,'_,-'L-,' Absolute Encoder Data Error Only when absolute encoder 1s used
,':,' ,'_,-' E Parameter Breakdown
,':,'_,'_-,' '-,‘ Parameter Setting Error
r7 17 | Overcurrent or Heatsink Overheat or
. 1 | Ground Fault
,U,.'-,',_'-,' Overvoltage
FZE { | Feedback Overspeed Detected at 110% of max speed
,"-z'_:”:-‘ Overspeed Reference Input Detected at 110% of max speed
pUL -" { |Overload Momentary overload
,D,_ -,',_:' Overload Continuous overload
F{E ,’:,‘ Encoder Error Only when absolute encoder 1s used
,':IE " Encoder Backup Alarm 1?39131’ when 12-bit absolute encoder 1s
H a-' '-j Encoder Checksum Error S‘n:(}if when 12-bit absolute encoder 1s

Oanly when 12-bit absolute encoder 1s
used

2

Encoder Battery Alarm

Ly

Only when 12-bit absolute encoder 1s

Encoder Absolute Error

)

N
0| O | D3

[N} used

F,'.,_-, 5 Encoder Overspeed 1?3:(}1’ when 12-bit absolute encoder 1s
,':".":, ,’ Reference Input Read Error

,':{ ,': ,' Overrun |

i
Only when incremental encoder 1s

Phase Detection Error i
used

3
U
My

I

o PA-, PB-phase Disconnection of PG
rue Signal Line
,':,'_,'_- '-,’ PC Disconnection of PG Signal Line
i
- = h d ON
,'-,’,'- - Momentary Power Loss Alarm D"etected when power 1s turne
Ll again during power holding time
I ] Not Applicable to Alarm . 1 Kk
Pt | Alarm Reset, Power ON Oply for traceback data
moo o Digital Operator Transmassion Error 1
Ly & P Digital operator error
-~ Not detected as traceback data
,'_ ,'-’,'- ,',' ,’ Digital Operator Transmission Error 2 )
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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 during transportation
- 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 1s damaged or lost, immedately 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 paint on shaft extension ANTICORROSIVE
and flange surface with thinner before PAINT
connecting the motor to the driven machine
Do not subject other parts of the motor to
thinner

3

591 185

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
- Ambient temperature 0 to +40C
- Accessible for inspection maintenance and cleaning

If the AC SERVOMOTOR 1s subject to excessive water or o1l droplets, protect the
motor with a cover

(3) Environmental Conditions
- Ambient Temperature 0to +40°C
- Storage Temperature —20to +60C
» Humidity 20 to 80%RH (non-condensing)
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(4) Load Coupling

True alignment of motor and driven machine 1s essential to prevent vibration, reduced
bearing and coupling life, or shaft and bearing failures

Use flexible couplings for direct drives Alignment should be made 1n accordance
with Fig 92

Measure the gap between a straightedge and
coupling halves at four equidistant points cf the
coupling Each reading should not exceed

:i 0 03 mm

Measure the gap between the coupling faces at
four equidistant points around the coupling rim
l I with a thickness gage The maximum 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). If unavoidable, don't exceed thrust and radial loads specified in Table 4 1

9.2.2 SGD SERVOPACK

(1) Installation
SGD SERVOPACK (type SGD-{_1{_1{_1) 1s a base-mounted type

(2) Location

* When 1nstalled 1n a panel
Keep the ambient temperature around SGD SERVOPACK at 55C or below.

« When 1nstalled near a heat source ]
Keep the ambient temperature around SGD SERVOPACK below 55°C

- If subjected to vibration :
Mount the unit on shock absorbing materal

- If corrosive gases are present °
Avoid locations where corrosive gases exist since 1ff may cause extensive damage over

long use. Contactors and replays are especially vulnerable
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(3) Mounting Direction

Mount the umt vertically on the wall using the mounting holes on the base plate, with
main terminals at the bottom (Fig 9 3)

Fig 9 3 Mounting of SGD SERVOPACK

- Location

Ambient Temperature | 0 to 55°C (above freezing)
Humidity 90% RH (non-condensing)

Vibration 0 5G (4 9 m/s?) or below

- Precautions for mounting

(1) Mount the unit vertically on a wall using the mounting holes on the base plate, with
main terminals at the bottom

(2) Make sure to mount the unit keeping enough surrounding space since cooling method
of SERVOPACK 1s free convection type

(3) If SERVOPACKS are mounted side by side, temperature may rise somewhat because
of the uneven temperature inside the panels Therefore, provide a fan/fans above the

SERVOPACK blowing down on the units

FAN FAN 50 mm
=\ =59\ | onwmore
[~]

30mm 10 mm 50 mm
OR MORE OR MORE OR MORE
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9.3 WIRING
9.3.1 Rated Current and Cable Size

Tables 9 1 and 9 2 show external terminals, rated current, and cable sizes of the power umt
and SERVOPACK, respectively Select the type and size of cables to meet ambient
conditions and current capacity The cable size 1s calculated so that a bundle of three cables
can carry the rated current at an ambient temperature of 40°C  Table 9 3 hists the type of

cables
Table 9 1 Rated Current
Rated Current A (rms) (Effective Current)
E xternal Terminal Symbol 200 VAC 100 VAC
SGD-|SGD-|SGD-|SGD-|SGD-{SGD-0jSGD-SGD-|SGD-|SGD-
A3AS|ABAS|01AS | 02AS | 04AS | BAS |A3BS|A5BS | 01BS | 02BS
On | Main Circuit Power Input ®® 1315125 | 40|60 |110]20{26 | 45|80
Line| Motor Connection OV®W |042| 06 |087| 20|26 |55]|063|07 |22 27
Control 1/0 Signal
off Connector 1CN 100 mA DC max
Line | PG Signal Connector 2CN 100 mA DC max (500 mA for power line only)
Ground =t —_
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9.3.1 Rated Current and Cable Size (Cont'd)

Table 92 Recommended Cable Size of SERVOPACK

Cable Size mm?

200 VAC 100 VAC
E xternal Terminal Symbol
SGD-|{SGD-|SGD-|SGD-|{SGD-|{SGD-|SGD-{SGD- |SGD-[SGD-
A3AS|ABAS| 01AS [ 02AS | 04AS | 0BAS|A3BS|{ABBS | 01BS | 02BS
HIV
Main Circuit Power Input ®D HIV 1 25 or more HIV 20 |HIV 125 o0r morel2 0 or
more
On Use cables provided by YASKAWA For details, see Par
Line 0D® 10 5, “CABLES ”
Motor Connection If other cables are used, confirm your rated current and
select a twisted cable within a range of AWG22 toAWG18
Bl (0 3to 0 89 mm?)
Cable Two-core twisted shielded cable
Applicable
Control 1/0 Signal N |Cable AWG 24, 28, 30
Connector Fimshed
Cable $16 0 mm max
Dimension
Use cables provided by YASKAWA For
Cable details, see Par 105, “CABLES ”
Off If other cables are used, use a two-core twisted
Line shielded cable
AWG 24, 26, 28, 30
For power supply (for encoder) and FG line,
PG Signal Connector 2CN Applicable| apply AWG 22 (0 32 mm?) For other signals,
Cable apply AWG 26 (0 12 mm?)
By connecting above, cables, wiring distance
can be extended to 20 m
Finished
Cable @11 6 mm max
Dimension

Table 93 Cable

Type of Lead

Allowable Conductor
Temperature (°C)

Vinyl Cable (PVC)

600 V Vinyl Cable (1V)

60

Special Heat-Resistant Cable (HIV)

75

Notes

1 For main circuits, use cables of 600 V or more

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

cables

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

SERVOPACK 1s 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)

(2)

For signal lines and PG feedback lines, use twisted cables or multi-core shielded twisted-
pair cables (Yaskawa Drawing No. B9400064 or DE8400093) Cable length 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.

For ground line, cable should be as heavy as possible to provide Class 3 ground (ground
resistance 100Q) 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

(4)

* Place nosse filters, SGD SERVOPACK and I/O reference as near as possible to each
other

* Make sure to 1nsert 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 1n the same duct or 1n a bundle

* When the same power 1s used for SERVOPACK as for an electric welder or electrical
discharge machine or when a high-frequency noise source 1s present in the vicinity, use
filters 1n the power and 1nput circuits

* The SERVOPACK uses a switching amplifier, and electrical noise may be present in
the signal line

Remedy for Radio Frequency Interference (R FI)
SGD SERVOPACK may interfere with radio reception If the controller interfere with
radio reception, connect a noise filter to the power supply

(5) The signal line uses cables whose cores 1s extremely fine (0 2 to 0 3 mm2). Avoid using

excessive force which may damage these cables

9.3.3 Power Consumption

The following shows the power consumption of SERVOPACK.

Table 9 4 Power Consumption at Rated Output

Olixtput
SERVOPACK| Supply Capacity Power Loss

Type Voﬂage w Eu‘lll;r:‘rsut) w
SGD-A3AS 30 042 15
SGD-ABAS 50 0 60 18
SGD-01AS 100 087 20
SGD-02AS 200 VAC 200 20 35
SGD-04AS 400 26 45
SGD-08AS 800 44 60
SGD-A3BS 30 063 17
SGD-AS5BS 50 090 20
SGD-01BS 100V AC 100 22 30
SGD-02BS 200 27 47
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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 8111 18)

(BLACK) ¢ 5 (¢020)

(@ _-MOTORPLUG 9]
77 3(X):I;:w =
\ [ (181%118)

l L 1004 ]l SECTION Y—Y
LL ____]25(098) ©]20 02]A]
375(148) LM 25 4005
! 'L (sn
(© ©18) QK | &
A = Y 13
@ Y | kS &
z o 04
al ¥ Y (S
ENCCDER 2-443
(2-4017) 4-R37
MTG HOLES
Allowable | Allowable
Output| Mass
Type L LL LM s aK U W T W g Radial Thrust
SGM- (HP) | (Ib) load Load
N (Ib) N (ib)
A3A312
A3B312 | 945 | 695 | 320 | 6 Without key 30 1800 | L0 19 (4
A3A314 [(372)[(274)|(1 26) [0 24)[ T4 [ 12 | 2 | 2 (0 04) |(0 66) (4)
A3B314 (0 55) |(0 05)|(0 08) [(0 08)
AbBA312
A5B312 |1020| 770 | 395 | 6 Without key 50 | 400 | 19 (4
ABA314 |(402)|(303)((156)((024)| 14 12 2 2 (0 07) |(0 88) )
Ab5B314 (0 55)[(0 05){(0 08){(0 08)
01A312
018312 |1195| 945 | 570 | 8 Without key 100 | 500 | eo o 19 ()
01A314 |(470)[(372)|(224){(031)] 14 | 18 3 3 |(013) (1 10)
01B314 (0 55)[(007)|(012)((0 12)
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
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Connector specifications
@ Motor plug

98(039)

118(046)

|98(039)
1

njA)
BE

PLUG TYPE 172167 1

PIN TYPE 170359-1 OR
179363-1

MATING TYPES

CAP - TYPE 172158-1

SOCKET TYPE 170362 1 OR
170366-1

® Encoder plug

14 (0 55)

=

16 (0 63)
14 (0 55)

W@ E
©EIE

H@ s

PLUG TYPE 172169-1
PIN TYPE 170359 1 OR
170363 1

MATING TYPES

CAP TYPE 172161 1

SOCKET TYPE 170361 1 OR
170365-1

Manufacturer of connector : Amp

+ Motor connection

1 | Phase-U Red
2 | Phase-V Whate
3 | Phase-W Blue
4 | FG (Frame ground) | Green

+ Incremental encoder connection

1 | Channel A output Blue

2 | Channel A output Blue/Black

3 | Channel B output Yellow

4 [ Channel B output Yellow/Black
5 | Channel C output Green

6 | Channel C output Green/Black
7 |0V (Power supply) Gray

8 | +5 (Power supply) Red

9 |FG (Frame ground) | Orange
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-200 W (0 27 HP), 400 W (0 53 HP)

ENCODER CABLE 5, . (11 81£118)
uL2854

CODER PLUG
_EN

U

%— /MOTORPLUG %
ES
/ 300+
( L——‘Hmsl;ﬁ %)

OTOR CABLE AWG2
UL1828 OR UL3534

PROTECTIVE TUBE
(BLACK) ¢ 6 ($024) Y

SECTION Y=Y
L LL 0018
385 (1 52) LM 3012 T
s2[[{[5[@30 75 §°|§ olzo0dA] 60236
20| | J45]|©18) ©30)] 16024 i vgw
T - :9/.'
T (I
Y 188
. B T i olo °: _
T A
ta RAE
) ~
ENCODER [002 [/] 4 455
(4 $022)
MTG HOLES

Output| Mass Allowable | Allowable
Type L LL LM | ak U " T W 9 Radial Thrust
SGM- (HP) | (1b) Load Load
N (Ib) N (Ib)
02A312
—2a0e Without k
02B312 |1265| 965 580 1thout key 200 | 1000 | oc 9 (11)
02A314 |(498)[(380)|(228)[ 20 | 3 5 5 1(027) |(2 43)
028314 (0 79) (0 12)|(0 20) | (0 20)
04AS12 1 c45 1245 | 86 0 Without key 400 | 1700 | oc 0 6 (15)
vanaa |608)|(490)((339)[ 20 | 3 5 5 1(053) (3 175)
(0 79) |(0 12)|(0 20) [ (0 20)
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
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Connector specifications
@ Motor plug

98(039

11 8 (046)
98 (039)

I

nja)
BE

PLUG TYPE 172167 1

PIN TYPE 170360 1 OR
170364 1
MATING TYPES
CAP TYPE 172159 1
SOCKET TYPE 170362-1 OR
170366 1

® Encoder plug

14

r=

16 (0 63)
14 (0 55)

W@ e
®EE

D@

PLUG TYPE 172169 1
PIN TYPE 170359-1 OR
170363 1

/

MATING TYPES

CAP TYPE 172161-1

SOCKET TYPE 170361 1 OR
170365 1

Manufacturer of connector Amp

» Motor connection

1 | Phase-U Red

2 | Phase-V White
3 | Phase-W Blue
4 | FG (Frame ground) | Green

+ Incremental encoder connection

1 | Channel A output Blue

2 | Channel A output Blue/Black

3 | Channel B output Yellow

4 | Channel B output Yellow/Black
5 | Channel C output Green

6 [ Channel C output Green/Black
7 | OV (Power supply) Gray

8 | +5V (Power supply) |Red

9 | FG (Frame ground) | Orange
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-750 W (1 01 HP)

ENCODER CABLE
uL2854

300£30 (11811 18)

_~ENCODER PLUG
- U
PROTECTIVE TUBE / MOTOR SABLE ANG20, _~MOTORPLUG s
(BLACK)$6 (#0261 ﬁ
n 30030 =
N - 11181513018)"'185 (728) (11004 A] SECTION Y=Y
145 (5 71) 20(1 57) = S
385(1 52 106 5 (4 19) 3(012) =°§
52020 0[4041) 105 oS
7(028) ©4n] g QK | o 2
! 03 5=
(4
1T v ) ,%
] i ] o < e
o o~
SR
’ o | e
3% ~
E. (13%)
A
INCREMENTAL ENCODER 002 4 47 -R8 2
2048 P/REV (4 $028)
MTG HOLES
Allowable | Allowable
Type Output| Mass | "o al Thrust
oK | U w T w g
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
08A312 Without key 750 | 3400
343 (77 98 (22
08A31a | 30 3 5 5 | (101)|(7 50) N (22)
(1 18)[(0 12)((0 20)|(0 20)
Notes

1 Detector uses incremental encoder 2048 P/R

2 As for type designation, “A” shows that SERVOPACK applies 200 VAC
power
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Connector specifications
@ Motor plug

98 (039
¢ PLUG TYPE 172167-1
PIN TYPE 170360-1 OR
E § m [ﬂ / 179364 1
ol o @ m MATING TYPES
=1 CAP TYPE 172159 1

SOCKET TYPE 170362-1 OR
170366 1

® Encoder plug

14 (055) PLUG TYPE 172169-1
l PIN  TYPE 170359 1 OR

1703631
24 moja /' MATING TYPES
o| < DEI[E] CAP TYPE 172161 1
= |dEE SOCKET TYPE 170361-1 OR
- 170365 1

Manufacturer of connector Amp

+ Motor connection

1 | Phase-U Red

2 | Phase-V White
3 | Phase-W Blue
4 | FG (Frame ground) | Green

- Incremental encoder connection

1 | Channel A output Blue

2 | Channel A output Blue/Black

3 | Channel B output Yellow

4 | Channel B output Yellow/Black
5 | Channel C output Green

6 | Channel C output Green/Black
7 |0V (Power supply) Gray

8 | +5 V (Power supply) | Red

9 |FG (Frame ground) | Orange
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(2) With Incremental Encoder, with Brake
*30 W (0 04 HP), 50 W (0 07HP), 100 W (0 13 HP)

300t30(11 811

18)

35
/ D) _ENCODER PLUG
./ ENCODER MOTOR CABLE AWG24,
CABLE UL1828 OR UL3534 MOTOR PLUG
UL2854 AN o U
PROTECTIVE —
TUBE (BLACK)\/,/; r(ﬁaioélﬁ’ﬁ 3%
$6(¢024) | v r—{loos4 Jal
| m 35 (0 98) SECTION Y~Y
37 58 LB m LM 2 w0 57
T1n0 48) ©10) _
(o.;'s')m BRAKE e
| CABLE QK |=
T % -
Z { A\ |§
J T
=3 Y Y o x =
N A
ENCODER L) DING BRAKE [002]/] 2443 4R377
(DEENERGISATION OPERATION) ﬁ:l'g(:-lngS
VOLTAGE 90VDC DISSIPATED
CURRENT(REFERENCE) 008 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
1 | Allowable | Allowable
i | Qutput| Mass
vee f bt lum|e s ok | ulwl| T | W | g Radial Thrust
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
A3A312B
A312B | Without
A3B312B | 1260|101 0| 320 | 815 | 6 ithout key 30 600 | o 19 (4)
A3A314B (4 96)[(398)|(126)|(1 24) [0 24) 14 | 12 | 2 2 1(004) |(132)
A3B314B (0 55) (0 05){(0 08)|(0 08)
A5A312B
Racianditid Without k
A5B312B | 1335|1085 | 395 | 315 | 6 trhout key 50 | 700 | e 19 (4)
AB5A314B (5 26) (4 27)|(156)|(1 24) |0 24)[ 14 | 12 | 2 2 1(007) |(1 54)
A5B314B (0 55){(0 05)|(0 08)|(0 08)
01A3128
BdlallLil Without k
01B312B | 1600 | 1350 | 570 | 405 | 8 thout key 100 | 800 | oo 19 (4)
01A314B |(6 30) (5 31) |(2 24)|(1 59) [0 31)[ 14 | 18 | 3 3 1(013)|(176)
01B314B (0 05)[(0 07) (0 12){(0 12)
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
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Connector specifications

@ Motor plug

9 8 (039)
SE N EEE%
= 5[ AEE

PLUG TYPE 172168-1
PIN TYPE 170359-1 OR
179363-1

MATING TYPES

CAP TYPE 172160-1

SOCKET TYPE 170362 1 OR
170366-1

® Encoder plug

14 (0 55)

=
ala |[M@RE
3 pEml
<z Dem

PLUG TYPE 1721691
PIN TYPE 170359-1 OR
170363-1

MATING TYPES

CAP TYPE 172161 1

SOCKET TYPE 170361 1 OR
170365 1

Manufacturer of connector Amp

+ 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

+ Incremental encoder connection

1 | Channel A output Blue

2 | Channel A output Blue/Black

3 | Channel B output Yellow

4 | Channel B output Yellow/Black
5 { Channel C output Green

6 | Channel C output Green/Black
7 |0V (Power supply) Gray

8 | +5V (Power supply) | Red

9 | FG (Frame ground) | Orange
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200 W (0 27 HP), 400 W (0 53HP)

ENCODER CABLE  300+30(11 811 18)
ui2ss4 35(139) |

ENCODER PLUG

~

OTOR CABLE AWG22, U
UL1828 OR UL3534 e MOTOR PLUG
PROTECTIVE — =
TUBE (BLA 300=tso|(11 81+118)
46 g0k - / L
[ LL 30(118) SECTION Y—Y
38 5 (1 52)lq. 395 | LM 1+] 0 04
52 {a 56) f 75(030), |[(012) 5%
020)n(gRAKE |} (16024 oo 8 60 (2 36)
CABLE Qk_|= @
F ' 3t (® 3
Y g |19/ x Ao}
182 @ |8
- - - T P el - RS
t al= 2
3 Y ol = P Je
F—— & R
N 4 ¢s's /\
ENCODER HOLDING BRAKE 002 |/] o0 ams3
(DEENERGISATION OPERATION) MTG HOLES

VOLTAGE 90VDC DISSIPATED
CURRENT(REFERENCE) 01A
BRAKE HOLDING TORQUE

= MOTOR RATED TORQUE

Allowable | Allowable
Type Output| Mass | “"o 4 al Thrust
L |LL|em|ak | u | w | T w g
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)

02A3128B
02B312B | 166 0 | 136 0| 58 0 Without key 200 | 1600 | oc 0 9 (1
02A314B |(6 54)|(535)|(228)[ 20 | 3 5 5 1(027) |(353) )
02B314B (0 79) | (0 12 |(0 20) |(0 20)
04A3128B
04B312B | 194 0 | 1640 | 86 0 Without key 100 | 2200 | oo 68 (15)
04A314B |(7 64)|(6 46)|(339)[ 20 | 3 5 5 1(053) |(4 85)
04B314B (0 79)[¢0 12) |0 20) |(0 20)
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
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Connector specifications
@ Motor plug

98(039)  PLUG TYPE 172168-1(AMP)
PIN  TYPE 170360 1 OR

N 170364 1

g 3 [MEE|, waTNG TYPES

=5 Mm@l oA TYPE172te0s

=la SOCKET TYPE 170362-1 OR

170366 1

® Encoder plug

14 (0 55)
, PLUG TYPE 172168-1(AMP)
Bl PN Type 170359 1 0R
gal D9 v 170363 1
22| [DEEY matNeTypes
EEl CAP  TYPE 1721611
SOCKET TYPE 170361 1 OR

170365-1

Manufacturer of connector Amp

+ Motor and brake connection

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

+ Incremental encoder connection

- 147 -

1 } Channel A output Blue

2 | Channel A output Blue/Black

3 | Channel B output Yellow

4 | Channel B output Yellow/Black
5 | Channel C output Green

6 | Channle C output Green/Black
7 {0V (Power supply) Gray

8 | +5V (Power supply) |Red

9 | FG (Frame ground) |Orange
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-750 W (1 01 HP)

ENCODER CABLE 300+30(11 81£118) |

UL2854 33038 _~ENCODER PLUG
OTOR CABLE AWG20, U
UL1828 OR UL3534 e MOTOR PLUG
PROTECTIVE = 3
TUBE(BLACK) 003 (1181 +1 I8)={10 04 |A] T
| UBeLAC e ~{1]004 JA]
| 189 5 (746) 40 (157) '% SECTION Y—-Y
383(15DT, 445 106 5 (419) 01| z 8
52 1™ 1 105041 2 °5
020ffanace U 1:11 R PV
i CABLE~Z, 031 QK1 ° S
Y < a{ g
. == ]
; fa
B3 35Y -z
1 i
\\ HOLDING BRAKE : 437
ENCODER (DEENERGISATION OPERATION)  (£1002] 4_"‘; ozg P82
VOLTAGE 90VDC, DISSIPATED
MTG HOLES
CURRENT(REFERENCE) 015A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE

|
Output| Mass Allowable | Allowable

Type Radial Thrust
sme. |k | U W T (‘X"P) | Load Load
(lb) N (Ib)
08A312B Without Key 750 4300 043 (77) 8 (29)
08az1ag | 30 3 5 5 |(101)(948)
(118){(0 12){(0 20)|(0 20)

Notes
1 Detector uses incremental encoder 2048 P/R

2 As for type designation, “A” shows that SERVOMOTOR applies
200 VAC power
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Connector specifications

@ Motor plug

98(039)
STar— =@=
o[ |BBEL
=z [OEE

PLUG TYPE 172168-1
PIN TYPE 170360 1 OR
170364 1

MATING TYPES

CAP TYPE 172160 1

SOCKET TYPE 170362-1 OR
170366 1

® Encoder plug

I.M@.I
ga D@
el DElE
=[5 |@En
S — e

PLUG TYPE 172169-1
PIN TYPE 170359 1 OR
170363-1

MATING TYPES

CAP TYPE 172161 1

SOCKET TYPE 170361-1 OR
170365 1

Manufacturer connector Amp

+ 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

. Incremel,ptal encoder connection

!

1 | Channel A output Blue

2 | Channel A output Blue/Black

3 | Chennel B output Yellow

4 | Channel B output Yellow/Black
5 | Channel C output Green

6 | Channel C output Green/Black
7 |0V (Power supply) Gray

8 | +5V (Power supply) |Red

9 | FG (Frame ground) |Orange
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(3) With Absolute Encoder, without Brake
-30 W (0 04 HP), 50 W (0 07HP), 100 W (0 13 HP)

300+30(1181%118)

MOTOR CABLE AWG24

ENCODER CABLE M onon!
UL2854 / L3534 E UIE
- PROTECTIVE TUBE ‘ S ) ;E
(BLACK) ¢ 5 ( ¢ 0 20) 7 0Ll By ..l ||
| LL 5008 SECTION Y—Y
7Yk IM 5 ols0,
| Z5 40(157)
Jn il
§ ~
: s [Tre)le
Q Y [1g= \| 2 ol
e ] ol =2 ——
ABSOLUTE ENCODER 2024 2443
1024 P/R (2-4017)
MTG HOLES
Allowable | Allowable
Output| Mass
Type L LL LM s aK U W T W g Radial Thrust
SGM- (HP) | (1b) Load Load
N (Ib) N (Ib)
A3AWI12
A3BW12 1210|960 | 320 | 6 Without key 30 | 430 |00 19 (4)
A3AW14|(476)[(378)[(126){(024)] 12 | 12 | 2 2] (0 04) (0 99)
A3BW14 (0 55) |(0 05) (0 08)|(0 08)
A5AWI12
A5BW12 | 128 51035 | 395 | 6 Without key 50 | 550 | oo 19 (4)
ASAW14|(506)[(407)|(156)|(024) 12 | 12 | 2 2 1(007) |1 21)
ASBW14 (0 55)|(0 05){(0 08)|(0 08)
01AW12
BALALALE hout k
01BW12 | 1460|1210 | 570 | 8 Without key 100 1650 | oo 19 (4)
01AW14 |(5 75)[(4 76)|(2 24){(031)[ 12 | 18 | 3 3 1(013)|(1 43)
01BW14 (0 55)|(0 07)](0 12){(0 12)
Notes

1 Detector uses 12-bit absolute encoder 1048 P/R

2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power and “B” shows
that SERVOMOTOR applies 100 VAC power
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Connector specifications
@ Motor plug

PLUG TYPE 172167-1

PIN TYPE 170359-1 OR
170363 1
niA
@ m MATING TYPES
5 CAP TYPE 172159 1

SOCKET TYPE 170362-1 OR
170366-1

® Encoder plug

PLUG TYPE 172171-1

NoGmE PN TYPE!703510R
170363 1
@ e MATING TYPES
WEBWE| G ryper72mes s
SOCKET TYPE 170361 1 OR
170365-1
Manufacturer of connectors Amp

+ Motor connection

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

- Absolute encoder connection

1 | Channel A output Blue

2 | Channel A output White/Blue

3 | Channel B output Yellow

4 | Channel B output White/Yellow

5 | Channel Z output Green

6 | Channel Z output Whate/Green

7 | OV (Power supply) Black

8 | +5V (Power supply) |Red

9 | FG (Frame ground) | Green/Yellow

10 | Channel S output Purple

11 | Channel S output White/Purple
* (12)] (Capacitor reset) (Gray)

13 | Reset White/Gray

14 | OV (Battery) White/Orange

15 | 3 6V (Battery) Orange

- 161 -

* Don’t use this terminal since this 1s
used for capacitor discharge terminal

at shipment
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-200 W (0 27 HP), 400 W (0 53 HP)

ENCODER CABLE 300+30(1181%118)
UL2854

/MOTOR CABLE AWG22

( UL1828 OR UL3534 u

PROTECTIVE TUBE %ﬁ%

(BLACK) 46 (¢ 024) T~} [ 7 300+ 30(11 81 £1 18) 31:
L ‘1| |

|
1 LL 30 (1 18)
6150242 1 im 5 1 [004]A] secTioNY-Y
6024 [[\[5k030 75030) [| ©12) _'§
Rl 4 s|©18) 6(024),8°7
n QK |
£} ' >
Y
1
el Y
~ &)
ABSOLUTE ENCODER (0.0217]
1024 PR
MTG HOLES
Allowable | Allowable
Output|{ Mass
Type L LL LM QK U W T W g Radial Thrust
SGM- (HP) | (1b) Load Load
N (Ib) N (Ib)
02AW12
Without k
02BW12 | 1495|1195 | 58 0 trhout key 200 {1200 | oo 1 (11)
02AW14 |(= 89)|(4 70)|(2 28)| 20 3 5 5 | (787) (2 65)
02BW14 (0 79) (0 12)|(0 20)[(0 20)
02AWTA | 1705|1475 | 86 0 Without key 400 11800 | oc 40 65 (15)
04AW14 (699){(581)((339)| 20 3 5 5 (15 7) |(3 97)
(0 79) (0 12) {(0 20) (0 20)
Notes

1 Detector uses 12-bit absolute encoder 1048 P/R

2 As for type designation, “A” shows that SERVOMOTOR applies 200 VAC power and “B”
shows that SERVOMOTOR applies 100 VAC power
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Connector specifications
@ Motor plug

PLUG TYPE 1721671

PIN TYPE 170360-1 OR
A / 170364 1
@ Al MATING TYPES

CAP TYPE 172159-1

SOCKET TYPE 170362 1 OR
170366-1

® Encoder plug

EL PLUG TYPE 172171-1
d PIN  TYPE 170350 1 OR
HEBEEE
170363 1
(e o V MATING TYPES
(12 (2] s) ) 15 CAP TYPE 1721631
SOCKET TYPE 170361-1 OR
170365 1

Manufacturer of connector Amp

- Motor connection

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

- Absolute encoder connection

1 | Channel A output Blue

2 | Channel A output White/Blue

3 | Channel B output Yellow

4 | Channel B output White/ Yellow

5 | Channel Z output Green

6 | Channel Z output White/Green

7 |0V (Power supply) Black

8 | +5V (Power supply) | Red

9 | FG (Frame ground) | Green/Yellow

10 | Channel S output Purple

11 | Channel S output White/Purple
* (12)| (Capacitor reset) (Gray)

13 | Reset White/Gray

14 1 0V (Battery) White/Orange

1513 6V (Battery) Orange

* Don’t use this terminal since this 1s
used for capacitor discharge terminal

at shipment
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-750 W (1 01 HP)

300+30(1181%118)

e
TOR CABLE AWG20

11

ENCODER CABLEW UL1828 OR UL3534y
UL2854 7 %%
SECTION Y—Y
PROTECTIVE TUBE —__|[! _ 17/ 30+ w1 BL:E118)
(BLACK) ¢ 6 (¢ 024) ! 208 (8 19) [1]004 [A
{ 168 (6 61) 20(1 57) ~
515242 T 106 5 (4 19) 301 | . §
104(041)  105(041) 0
803 |78
QK _{ 3 =
& |
Y g 13
- ; =25
IRt O
Y - o S
| |=0m i
“\\ ABSOLUTE ENCODER A 447 ] 4R82
7
1024 PR 100z (4-4028)
MTG HOLES
Allowable | Allowable
Tyoe Lok |l u | w | 7 0“5\7“ Moss |~ gadial Thrust
SGM- (HP) (l%) Load Load
N (lb) N (Ib)
08AW12 Without key
750 | 3500
30 3 5 5 343 (77) 98 (22)
2
0BAW14 (118)[(0 12)|(0 20)[(0 20) (1 01) (7 72)

Notes
1 Detector uses 12-bit absolute encoder 1024 P/R

2 As for type designation, “A” shows that SERVOMOTOR applies
200 VAC power
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Connector specifications
@ Motor plug

PLUG TYPE 1721671

PIN TYPE 170360-1 OR
DEG 170364 1

MATING TYPES
ORI CAP TYPE 172159 1

SOCKET TYPE 170362-1 OR
170366 1

® Encoder plug

:[EL PLUG TYPE 172171 1
— PIN TYPE 170359-1 OR
II] @ @ E] El 170363 1
@ @ IE / MATING TYPES
[0 (e 2] ) i) CAP TYPE 172163-1
SOCKET TYPE 170361 1 OR
170365 1

Manufacturer of connector : Amp

* Motor connection

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

+ Absolute encoder connection

1 | Channel A output Blue

2 | Channel A output White/Blue

3 | Channel B output Yellow

4 | Channel B output Whate/ Yellow

5 | Channel Z output Green

6 | Channel Z output White/Green

7 |0V (Power supply) Black

8 | +5V (Power supply) |Red

9 | FG (Frame ground) |Green/Yellow

10 | Channel S output Purple

11 | Channel S output White/Purple
* (12)] (Capacitor reset) (Gray)

13 | Reset White/Gray

14 | OV (Battery) White/Orange

15 | 3 6V (Battery) Orange
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* Don’t use this terminal since this-1s
used for capacitor discharge terminal

at shipment
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(4) With Absolute Encoder, With Brake
-30 W (0 04 HP), 50 W (0 07HP), 100 W (0 13 HP)

/ MOTOR CABLE AWG24

300+30(11 81+1 18)

UL1828 OR UL3534
ENCODER CABLE | ro280 U
uL28s4 ;%B(E,s(gléﬁfk) /‘ —
300+30(1181+1,18 B
il ;
LL 55008
SECTION Y—Y
@25 LB M 25
010 40(1 57)
e QK| FReT
~ ' F1g)
3 d nl
(o] __
h: N
b Y
N \
RN HOLDING BRAKE [002[/] 2443
ABSOLUTE ENCODER (DEENERGISATION OPERATION) > _"; o7
1024 PR VOLTAGE 90VDC, DISSIPATED g OLES
CURRENT(REFERENCE) 008 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
[ Allowable | Allowable
Output| Mass
Tyee 1 L |m|elok | u | w/l T | s | wig Radial Thrust
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
A3AWIZB
aliab oL Ly W k
A3BWI12B| 1495|124 5| 320 | 28 5 ithout key 6 30 | 750 1 4 19 (4)
A3BAW14B|(5 86) (4 90)[(1 26)|(112)[ 14 | 12 | 2 2 1(0 24)] (0 04) |(1 65)
A3BW14B (0 55)((0 05) | (0 08) [(0 08) i
ASAW128| i
ASAT LT Without k
A5BW12B| 157 0 | 1320 395 | 285 1thout key 6 50 | 850 | oo 19 (4)
ASAWI4B|(6 18)[(5 20)[(1 56)[(112) 14 | 12 | 2 2 1(0 24)] (0 07) | (1 87)
ASBW14B (0 55)((0 05) (0 08)|(0 08)
01AW12B
hlabidbid Without k
0TBW12B| 1835|1585 | 570 | 375 1thout key B 100 | 950 | oo 19 (4
0TAWI4B|(7 22)[(6 24) (2 24)|(148)[ 14 | 18 | 3 310 31)| (0 13) [(2 09)
0TBW14B (0 55)|(0 07) | (0 12)[(0 12)
Notes

1 Detector uses 12-bit absolute encoder 2048 P/R

2 As for type designation

SERVOMOTOR applies 100 VAC power
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‘A’ shows that SERVOMOTOR applies 200 VAC power and ‘ B” shows that
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Connector specifications
@ Motor plug

=
WEeE
(4 (5] (6]

L

PLUG TYPE 172168 1

PIN TYPE 170359-1 OR
170363-1

MATING TYPES

CAP TYPE 172160-1

SOCKET TYPE 170362-1 OR

Encoder plug

I

ElRIE
"ﬂHEI
Bl el [
ElEH
B E &

170366-1

PLUG TYPE 172171-1

PIN TYPE 170359-1 OR
170363-1
MATING TYPES
CAP TYPE 172163-1
SOCKET TYPE 170361-1 OR
170365-1

Manufacturer of connecor Amp

- 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

- Absolute encoder connection

1 | Channel A output Blue

2 | Channel A output White/Blue

3 | Chahnnel B output Yellow

4 | Channel B output White/Yellow

5 | Channel Z output Green

6 | Channel Z output White/Green

7 |0V (Power supply) Black

8 | +5V (Power supply) | Red

9 | FG (Frame ground) | Green/Yellow

10 | Channel S output Purple

11 | Channel S output White/Purple
* (12)| (Capacitor reset) (Gray)

13 | Reset White/Gray

14 | OV (Battery) White/Orange

15 |3 6V (Battery) Orange

- 157 -

% Don’t use this terminal since this 1s
used for capacitor discharge terminal

at shipment
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- 200 W (0 27 HP), 400 W (0 53HP)

300+30(11 811 18)

ENCODER CABLE
UL2854
TOR CABLE AWG22
UL1828 OR UL3534
PROTECTIVE TUBE || = v
(BLACK) ¢ 6(40 24) | 300£30(11 811 18
~ | — ( )
- IL 3019}
615 395 (156) M =~
e BRAKE 75, |1012)
Al case || 03015
022) XK
£ Y
T
Y
Y
ABSOLUTE ENCODER N 00z 17 4R53
1024 PR HOLDING BRAKE (4 $022)
(DEENERGISATION OPERATION) MTG HOLES

VOLTAGE 90VDC DISSIPATED
CURRENT(REFERENCE) 01A
BRAKE HOLDING TORQUE

= MOTOR RATED TORQUE

! [Output Mass Allowable | Allowable

Type Radial Thrust
sgm- | b [ LL Mok U W T (l_‘i":,) (|%) Load Load
N (Ib) N (Ib)
02AW12B
02BW12B| 1890 | 159 0 | 58 0 Without key 200 | 1700 | jocu 9 (1)
02AW14B(7 44)|(6 26) (2 28)[ 20 | 3 5 5 |(787)|(375)
02BW14B (0 79){(0 12) (0 20) {(0 20)
04AW12B Without key
2170 (1870 86 0 400 | 2800 | oo 65 (15)

(8 54)[(736)[(339)| 20 3 5 5 [(157)|(507)

04AWT4B (0 79) (0 12) |0 20) |(0 20)

Notes
1 Detector uses 12-bit absolute encoder 1024 P/R

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

@ Motor plug

WEE
[ (s (6

PLUG TYPE 172168-1

PIN TYPE 170360-1 OR
170364 1

MATING TYPES

CAP TYPE 172160-1

SOCKET TYPE 170362-1 OR
170366 1

® Encoder plug

E] PLUG TYPE 172171-1
‘ naalnE PIN TYPE 170359-1 OR
170363-1
6 M=) - MATING TYPES
@@EE@ CAP TYPE 172163 1
SOCKET TYPE 170361-1 OR
170365-1

Manufacturer of connector = Amp

+ 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

+ Absolute encoder connection

1 | Channel A output Blue

2 | Channel A output White/Blue

3 | Channel B output Yellow

4 | Channel B output White/ Yellow

5 | Channel Z output Green

6 | Channel Z output White/Green

7 0V (Power supply) Black

8 | +5Vi (Power supply) |Red

9 | FG (Frame ground) | Green/Yellow

10 | Channel S output Purple

11 | Channel S output Whate/Purple
* (12)] (Capacitor reset) (Gray)

13 | Reset White/Gray

14 | OV (Battery) White/Orange

15 | 3 6V (Battery) Orange

— 159 —

* Don’t use this terminal since this 1s
used lor capacitor discharge terminal

at shipment
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-750 W (1 01 HP)

300+30 (11 811 18)

PROTECTIVE TUBE 35139)|
(BLACK) ¢ 6 (40 24) _ _

MOTOR CABLE AWG20,
5’:;&5“ CABLE / UL1828 OR UL3534

N

7
J— Y I EIEL)
252 5 (9.94)

2125(@837) 40 (1 57) =
615 445(1775) 106 5 (4 19) 3(012) - g
@42 : 105 5]
BRAKE yi% o lsozy 35 E
¥ >
Y ~ !’E
1 2 §c§
Y - %°°| ";I
=T TR 5
1 [l | | 2
HOLDING BRAKE A 437 ’
ABSOLUTE ENCODER  (OEENERGISATION OPERATION)  (£1002] (4_’; 028 4R82
1024 PR VOLTAGE 90VDC, DISSIPATED MTG HOLES
CURRENT(REFERENCE) 015A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Allowable | Allowable
Type Output| Mass| * 4 g Thrust
K | U | w | T W 9
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
08AW12B Without key
hout ke 750 1 4300 | g5 (77 98 (22)
osawiag| 30 3 5 5 |(101) |(992) -
(1 18){(0 12){(0 20){(0 20)
Notes

1 Detector uses 12-bit absolute encoder 1024 P/R

2 As for type designation “A” shows that SERVOMOTOR apphlies
200 VAC power
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Connector specifications
@ Motor plug

PLUG TYPE 172168 1

IE \ PIN TYPE 170360-1 OR
DR GE - 170364 1
@G 6 MATING TYPES
CAP TYPE 172160 1

SOCKET TYPE 170362 1 OR
170366 1

® Encoder plug

PLUG TYPE 172171 1
PIN TYPE 170359-1 OR

TR EEE 170363-1

(6] @ @}~ MATING TYPES

WEZeEEE| cAP TYPE 172163-1
SOCKET TYPE 170361-1 OR

170365-1

Manufacturer of connector Amp

+ Motor and brake connection

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

« Absolute encoder connection

1 | Channel A output Blue

2 | Channel A output White/Blue

3 | Channel B output Yellow

4 | Channel B output White/ Yellow

5 | Channel Z output Green

6 | Channel Z output White/Green

7 | OV (Power supply) Black

8 | +5V (Power supply) | Red

9 | FG (Frame ground) | Green./Yellow

10 | Channel S output Purple

11 | Channel S output White/Purple
* (12)| (Capacitor reset) (Gray)

13 | Reset White/Gray

14 1 0V (Battery) White/Orange

15|13 6V (Battery) Orange

* Don’t use this terminal since this 1s
used for capacitor discharge terminal
at shipment
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10.2 SGD SERVOPACK

- Types SGD-A3A[ 110 0271 (200 V 30 (0 04 HP) to 200 W (0 27 HP))
SGD-A3B[ 710 01{ ] (100V 30 (004 HP) to 100 W (0 13 HP))

5(020),, 45170 | 5(020)

oo T
246 4 < 0o 00d o
(2-4024)
MTG HOLES
= 2 Ei
g = T
E!
Eil
Ala | loommge~ @ . |E
f - S 1 nnall, =
N 130 (512
| 501 97):1-1-1—(024) (512) |

L

- Types SGD-04A[] (200 V 400 W (0 53 HP))
SGD-02B["] (100V 200 W (0 27 HP))

5(020) 60 (2 36) 5_(020) —
NS

[ ]

2-46
(2-4024)

MTG HOLES “\ S

bl

149 (5 87)
160 (6 30)

EHHEE

|‘| ——mlas

Approx Mass 09kg(1981b)

75 (2 96)

6 130 (5 12
| 65 (2 56) ©24) 612

IILAIMAL
IS

- 162 -

=

Approx Mass 12kg(2651b)
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- Type SGD-08A [} (200V 750 W (1 01 HP))

7(028) 90 (3 54) 8 (031)
2 ¢6(2- ¢ 024) MTG HOLES
[~ )
% e A T ($" | servcenck E
° “ 7
T |__ils
E g " 1 jsa{ Jas ‘-
56 FF “ |
LAy fm-g‘g_ M d‘ : | 1A d
|6| |§| ~ !_ 130 (5 12) | 105 4 13)
o) b

%)

N

L

e

) 00

10.3 REGENERATIVE UNIT

160 (6 30)

]
) 000048

)

Approx Mass 15kg(3311b)

_—

Approx Mass

- 46 ﬂ Q
8o @98 | / HOLE
S EXTERNAL TERMINAL M4 SCREW
REGENERATIVE UNIT b
JUSP RGO8
POWERo
RE-ONo
AL-REo0
AL-OVo
alg =0
0|l P ]
2l N
Ci
(o}
g\'; |
=
8
S bs 3&'4'(_0 24)
- 50197 185 130 (5 12)
©073)
- 163 —

1kg (220 1b)
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10.4 DIGITAL OPERATOR
. Type JUSP-OP02A-1

2-445 63(248) 185(073)
(2-4018) ‘ 50 (19D 7 (028
wenotes\| [ 1 i
-}
—————————
EIEEIEE
SERVOPACK Fﬁ § a
AR
S
W vaskawa
. LvJ @ P?-]-
VT i ‘ﬂﬁ

TYPE 17JE 230%0-02
MADE BY DAIICHI _»~

DENSHI KOGYO K K

(8) (031)
100
' (3937)

- Type JUSP-OP03A

15 (0 59)

|

54 (213)

SERVOPACK )

o
UP MODE/SET g
B
I@WN lﬁ
] %A)
- 164 -

Approx Mass

Approx Mass

018kg(0401b)

002 kg (004 1b)
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10.5 CABLES
10.5.1 When Provided by YASKAWA

(1) Cable for Incremental/Absolute Encoder

- For motor with incremental encoder
Cable with double-end connector

CONNECTOR ON SERVOPACK SIDE

CONNECTOR ON ENCODER SIDE
CAP  TYPE 172161 1(9 PIN) CASE _TYPE 10320-52A0-008
SOCKET TYPE 170361-1 OR CABLE B9400064 CONNECTOR 10120-3000VE
170365-1 CONTRACTED
conT YA
_ / "*Cg—,‘”
= —J — |
.—J - @
L
Type L in mm (feet)
D P9320089-1 3000 (98 *4%)
D P9320089-2 5000 * )™ (16 4 "4 ¥

D P9320089-3 10000 *3™ (328 *L%)

D P9320089-4 15000 "3 (49 2 4"

D P9320089-5 20000 *;™ (656 *}"

« For motor with absolute encoder
Cable with double-end connector

CONNECTOR ON ENCODER SIDE
CAP TYPE 172163 1(15-PIN)

SOCKET TYPE 170361 1 OR CABLE DP8409123

170365 1 CONTRACTED
TUBE

ya

—

CONNECTOR ON SERVOPACK SIDE
CASE TYPE 10320 52A0-008
CONNECTOR 10120 3000VE

Type L in mm (feet)

D P9320088-1 3000 * 4™ (9 8

[NTRT)
0

DP9320088-2 5000 * "

(16 4 +((I)H

D P9320088-3 10000 * 3" (32 8[*4"")

D P9320088-4 15000 * 3" (49 2/* 4 ")

D P9320088-5 20000 * 9" (65 6)*4"")

- 1656 —
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(2) Cable for Motor

*For motor without brake
With connector and amplifier terminal

CONNECTOR ON MOTOR SIDE
CAP TYPE 172159 1(4-PIN) CABLE DP8409359
SOCKET TYPE 170362-1 OR AWG20X4-CORE AMP TERMINAL
170366-1 CONTRACTED ON SERVOPACK SIDE
? TUBE CONTRACTED TUBE M4 CRIMP TYPE TERMINAL
@ 38) L 50 |
(197
Type L in mm (feet)

D P9320081-1 30001 (98 4
DP9320081-2 5000 * ™ (164 *4™)
DP9320081-3 _ 10000*’“" (328*4*)
DP9320081-4 | 15000 *5" (49 2 *4™)
DP9320081-5 20000 *3" (656 *)

*For motor with brake
With connector and amplifier terminal

CONNECTOR ON MOTOR SIDE
CAP TYPE 172160-1(6 PIN)
SOCKET TYPE 170362 1 OR CABLE DP8409360 AMP TERMINAL
170366 1 AWG20X60 ON SERVOPACK SIDE
CONTRACTED/ CONTRACTED M4 CRIMP TYPE TERMINAL
TUBE
’ 35 I
(138) L 50
. 197 MARKED TERMINL
Type L in mm (feet)

D P9320083-1 30004 (98 "
D P9320083-2 5000 * 3" (16 4 "3 "
D P9320083-3 10000”’"" (328 "
D P9320083-4 15000 *5" (49 2 "4*)
DP9320083-5 | 20000 *:,"" (656

- 166 —
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10.5.2 When Connector on SERVOPACK Side is Provided by User

*Cable for incremental encoder (with single connector on SERVOMOTOR side)

MARKED WIRE
SEE THE TABLE BELOW
CAP TYPE 172161 1 (9-PIN) CABLE B9400064 CABLE
SOCKET TYPE 170361 1 (CHAIN TYPE) (AWG22X3C, AWG26 X4P) WITHOUT
HEAT CONTRACTED / HEAT CONTRACTED CONNECTOR
TUBE / TUBE  \
| i |
35 20
138 L 60 (236) %79)’

Cable Color Coding

No Color

1 Black

4 Red

14 Green

15 White/Green
16 Blue

17 White/Blue

18 Yellow

19 White/Yellow
20 Green/Yellow

THE FOLLOWING SHOULD BE PROVIDED BY USER
CAP TYPE 172161 1 CASE 10320-52A0 008
SOCKET TYPE 170361 1 012 mm2 CONNECTOR 10120 3000VE

L in mm (feet)

3000 +l‘)0“ (9 8 +|(: 43

5000 * " (16 4*4")

10000 "™ (32 8*}'")

15000 "¢ (49 27*1"")

I.UE =
T o HITERIE B 218
3 ofEED 18
¢ STGREEN . 1 T
(WHITE/G . ype
6
e s
;oBIACK 7 T A7 D P9320085-1
osmme | | s D P9320085-2
o I_T; e D P9320085-3
o oJGREENYELLOW | | 3 .
r ” D P 9320085-4
05 mm? D P9320085-5

20000 " (65674"")

P Twisted pair wires

- 167 —
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* Cable for absolute encoder (with single connector on SERVOMOTOR side)

MARKED WIRE
SEE THE TABLE BELOW
CAP  TYPE 172163-1(15 PIN) CABLE DP8409123 CABLE
SOCKET TYPE 170361 1(CHAIN TYPE) (AWG22X3C, AWG26X6P) WITHOUT
HEAT CONTRACTED / HEAT CONTRACTED CONNECTOR
TUBE TUBE
_L AN
[ &{ H
35 2
(1 38) L 60(236) ' (079)
Cable Color Coding
No Color
1 Black
4 Red
8 Purple
9 White/Purple
10 White/Gray
12 Orange
13 White/Orange
14 Green
15 White/Green
16 Blue
17 White/Blue
18 Yellow
19 White/Yellow
20 Green/Yellow
THE FOLLOWING SHOULD BE PROVIDED BY USER
CASE 10320 52A0 008
(MADE BY SUMITOMO 3MLTD )
CAP TYPE 172163-1 CONNECTOR 10120 3000VE
SOCKET TYPE 1703651 g 12 mm? (MADE BY SUMITOMO 3M LTD )
Type L in mm (feet)

WHI

i
o|WHITE/GRAY
ORANGE T

A
TEORANGELD © g

G

EEN/BLUE 1
T
P

05 mm2

¢ Twisted pair wires

DP9320086-1

3000+‘I’0ll (9 8-‘-:!) 3 )

D P9320086-2

5000 * )™ (16 4 7% ")

D P9320086-3

10000 * " (3287 )"

D P9320086-4

15000 5" (49 271"

DP9320086-5

20000 1™ (65 67 4"")

— 168 —
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10.5.3 CABLE WITHOUT CONNECTOR

(1) Cable for Incremental/Absolute Encoder

For incremental encoder

Type L in mm (feet)
D P9400064-1 3000 1™ (980
D P9400064-2 5000 )" (16 4*0 ')

D P9400064-3

10000 *3™ (82 8 ¥4 %)

D P9400064-4

15000 *3" (49 2+ ™

D P9400064-5

20000 "™ (65 6 4™)

THE FOLLOWING SHOULD BE PROVIDED

BY USER
CAP TYPE 172161 1 THE FOLLOWING SHOULD BE PROVIDED
(MADE BY AMP ) BY USER
SOCKET TYPE 170361-1 OR CASE 10320-52A0 008 (MADE BY 3M LTD )
170365 1 CONNECTOR 10120 3000VE (MADE BY 3MLTD)
(MADE BY AMP )
012 mm2
172163 N CONNECTOR
1 o}:BH Y 016
2 LUE }PI 17
= T
3 ohtE oW — 018
M EYELLOW : 1P 019
5 OfvAre 014
§ o} Uk ITE/GREEN 15
8© 4
7ot BLACK {1+ o)
405
03mm2! 2
GREEN/ ; 108
9 o YELLOW I (020

- For absolute encoder

Type

L 1in mm (feet)

DP8409123-1

3000 +(I)ﬂ() (9 8 +(()"H

DP8409123-2

5000 * (|)un

+0034

(16470 )

DP8409123-3

10000 * :,‘(m

(328"

DP8409123-4

DP8409123-5

1
)
15000+2m) (49 2+(|’(-| )
20000 +(',,m) (65 6+(|)(:I )

THE FOLLOWING SHOULD BE PROVIDED
BY USER

CAP

TYPE 1721631

SOCKET 170361 1 OR

Note For details of caps, sockets, cases and connectors, refer to Par 10 6, "CONNECTOR KIT "

BY US|
CASE

ER

THE FOLLOWING SHOULD BE PROVIDED

10320 52A0-008 (MADE BY BMLTD )

CONNECTOR 10120 3000VE (MADE BY SMLTD)

170365-1 012 mm2
BLUE o=
] z%@tw !
Ke) ' o8 |
3 CIWHITEYELLOW ' IP! ol
5 o GREEN [ 14
8 o|WHITE/GREEN | 015
10 oLk ; o'8
1 ITE/! ! 9
8 o RE | 4
8 oTBiAck 7 191
P! Lo 5
03 mm2 i : o2 |
LS |
- aXd
13 o{WHIEGRAY | | 3 | T Twisted pair wires
R T ——t
9 o C 1N/ ,' 20
03 mm2

- 169 -
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(2) Cable for Motor

~For motor without brake

~For motor with brake

Type

L in mm (feet)

Type

L in mm (feet)

D P8409359-1

3000° 1" (98°3")

D P8409360-1

3000 "y (985 ™)

D P8409359-2

5000 “ 1™ (16 4 "o

D P8409360-2

5000 *}™ (16 4 "2 *")

D P8409359-3

10000 "3 (32 8 * 4™

D P8409360-3

10000 * 3" (32 8 * 4

D P8409359-4

D P8409360-4

D P8409359-5

)
15000 +'('))(ill (49 2 —'I. [1%:} )
20000 3" (656 “1*)

D P8409360-5

)
15000 *™ (49 2+71%)
20000 +:x)l)l) (65 6 + l|l 64 )

AMP CONNECTOR

CAP TYPE 172159 1

SOCKET TYPE 170362 1 OR
170366 1 (MADE BY AMP )

M4 CRIMP TYPE
TERMINAL

PIN NO
RED
1
2

WHITE

< PHASE U

LIGHT BLUE (BLUE)

= PHASE V

<~ PHASE W

. i GREEN
LT

= FG

AMP CONNECTOR

TYPE 172160 1

SOCKET TYPE 170362 1 OR

170366 1 (MADE BY AMP )

Note For details of caps and sockets, refer to Par 10 6, "CONNECTOR KIT "

- 170 -

PIN NO M4 CRIMP TYPE
o] RED TERMINAL
1 WEITE =@ PHASE U
2 BLUE = PHASE-V
3 SREEN =3 PHASE W
4 AR ——® FG (FRAME GROUND)
5 BLAGK —=© Br (BRAKE TERMINAL)
6 - Br (BRAKE TERMINAL)
I |
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10.6 CONNECTOR KIT
(1A Cap for Encoder Cable

For incremental encoder

140(055)‘ 237 (093) }
o B e
g m%m% s
= Pne —®
Eg (:T]l%)'l’j—" CAP  TYPE172161 1

SOCKET TYPE 170365 1

(1)-B Cap for Encoder Cable

“For absolute encoder

22 4 (0 88) . | 237(093) |
. I

la —
—~ = ~
Jf[ {BEcEn :
el & ( [ ﬂ 2
| =1 e :‘, 3

- - T ) I

420017

CAP TYPE 172163 1

SOCKET TYPE 170361 1 OR

170365 1
(2)-A Cap for Motor Cable (2)-B Cap for Motor Cable
+ For motor without brake “For motor with brake
958(039
( ) \_w_! ) 14 (0 55) L 237(093) )
l |
8] =% STe] (- =%
S < ety 2
sLoet | E s:lonm L=
S 42(017)
CAP TYPE 172160 1
CAP TYPE 172150 1
SOCKET TYPE 170362 1 OR SOCKET :\7(:3%;-7103624 OR
170366-1
(3) SGD SERVOPACK 1CN, 2CN
*Connector
254(010) _
127 |, 3
©03) [] L e
H Jﬁ:m' — b =
i [ Y S oK
4 =
D ==
A 4‘ Il |u||uu| MJL —
_ 198§
ohwﬂhn q O
— ~ 2
= g Az ¢
e T a
= o
C="F=T7% UJ
c
18T PIN\
gl g (‘:‘-"" — in mm (inches)
el e 3 : (
NS SERVOPACK | Connector Type A B C
— 7
' 2159|278 }322
For 1CN 10136-3000VE
NO (POLE/2+1) PIN 127(005) \fLr‘:’ (0 85)|(1 09)|(1 27)
A , 1143|176 (220
B For 2CN 10120-3000VE ((0 45)/(0 69)|(0 87)
-171 -

Artisan Technology Group - Quality Instrumentation ...

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



*Case

D
E
, A )
-
o | ®
Example
in mm (inches)
SERVOPACK | Connector Type Shell Type A B C D E F
322435180 |170}1140 (376
For 1CN 10136-3000VE 10336-52A0-008 (1 20)l(1 7D)}(0 71)}(0 67)|(0 55)|(1 48)
2201801140120 (100} 274
For 2CN 10120-3000VE 10320-52A0-008 (0 8110 7|0 5|0 47)|(0 39)|(1 08)
Application Connector Kit Parts List
For Encoder/ For Encoder Cable For Motor Cabl
r Motor Cable
C;;”f;;‘: Motor Cable On Encoder Side On SERVOPACK Side
Encoder | Motor Cap Socket Connector Case Cap Socket
Type Brake | Type |Qty| Type |Qty| Type |Qty| Type [Qty| Type |Qty| Type |Qty
* +
DP9420006-1] "o i out + 172159-1| 1 5
encoder * +
" il 172161-1f 1 10 " ;
) ncrementa -’- N i
D P9420006-2 encoder With % 10120 t 10320- 172160-1] 1 w7
Absol 170365-1 3000VE 1 |[52A0- |i-set " 170366-1
DP9420006-3] 252U wiihout " 008 172159-1 1 5t
encoder + +
Absol 172163-1( 1 16 ¥
DP9420006-4| 2PSCIUe | with 162160-1] 1 7t
encoder
Connector Kit Parts List
Connector
Kit Type Application Connector Case
Type |Qty| Type |Qty
10336-T
I/0 connector 10136 t
D P9420007 for 1CN 3000VE 1 | 52A0- |1-set
008
* Made by AMP
t+ Made by 3M
1 Including 1 spare
- 172 -
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10.7 NOISE FILTER
- Type LF-205A - Type LF-220

6-435 (6-¢0 14) 8-445(8 $018)

[ B (o] JF B
58 KTe| @ SIE|SIEH 1 3 i ¢
ccvgé- $ Qlz|z(S) NAME B 5-M4 ‘
g sl @ 5| 2] 8l=te) g PLATE ], @
- 4-M3 2 ‘
63 (2 48) 95 (3 74) 25
720 83% k0 59) 105 (4 13) 098)
8131 115 (@ 53)
an 33(130) 6. 50(197)
135 053) 063
(0 53)
~ Type LF-210
4 $05(4 $002)
S| @|
slaf2 ! name 3 4-M5 @
olwls g PLATE,
RAF M4 @_
L
130 (5 12) | 30
144 (5 67) l ‘ (118)
! 160 (6 30)
b 60 (2 36)
(1 14) 114)
Made by Tokin Corp

- 173 -
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10.8 PERIPHERAL DEVICES

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

PANEL

/ﬁ 5+1(045+004)

TYPE 25HP |

\

(148+£004) 45 (094+004)
©013)

(2) Power Supply for Brake

You can select two types of power supply for brake (100/200 VAC)
+ Input 100 VAC/90 VDC (DP8401002-2)

+ Input 200 VAC/90 VDC (DP8401002-1)

E o $75($030) HOLE

Hilg - a8 (40 10

s2le :‘ _‘, 3 "HOLE |40

oy K. ~

o o] 4 ©39)
CEES
l(657i004)
37541 241 __|‘MULTI DIAL TYPE MD

- Internal circuit for 100 VAC

DIODE
BRIDGE
50(197) BLUE O RED
30(1 18)
DC SIDE
AC SIDE SURGE SURG | (ON BRAKE SIDE)
—] —
— A — SUPPRESS« SUPPRESSOR
WHITE O—4——1 BLACK
2 $3(2 40 12) MTG HOLES
(SPOT FACING ¢55 (40 22),
4 (0 16) LONG)
LY o f N
it NA =~
—— I pLate [oxel 8o Internal circuit for 200 VAC
\ - _ -
CABLE L’Eﬁ)" DIODE i
O——v RED
YELLOW URG? SURGE
UPPRESSOR JsupPRESSOR
AC SIDE , A ! DcsibE
DIODE (ON BRAKE SIDE)
WHITE & BLACK
- Cable length 500 mm each

Cables are distinguished by color

Note The brake power circuit can be turned ON and
OFF on either the AC or DC side Normally, switching

AC Input Side
On Brake Side
100 V 200 V
Blue, Yellow, Red,
Whate Whaite Black

Artisan Technology Group - Quality Instrumentation ...

on the AC side 1s safer If switched on the DC side,
surge voltage may damage the brake coill To avoid
this, place a surge suppressor near the brake coil
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(3) Connector to Terminal Conversion Unit (Type JUSP-TA36P ©__ )

CONVERSION BOARD (40P) CONNECTOR PLUG (40P)
7(028) M3 5 SCREW FCN 364P040 AU 7(028)

T~/ /

a7m

2435

205(081) {205
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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 1s performed after long storage, see Par
13, "INSPECTION AND MAINTENANCE "

* Connection to machines or devices, wiring, and grounding are correct

* Bolts and nuts are tightened

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

11.1.2 SGD SERVOPACK

- Parameters are correctly set to satisfy the specifications for the applicable SERVOMOTOR

- Connection and wiring leads are firmly connected to terminals or inserted into the
connectors

- The power supply 1s turned OFF if servo alarm occurs

+ Voltage supplied to SGD SERVOPACK 1s 200 to 230 VACY 19% (100 to 115 VAC T {9%)
If a voltage line other than 200 V (100 V) 1s 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 1s necessary to start
with the driven machine connected to the motor, confirm that the driven system 1s ready for
emergency stop at any time

(1) Power ON
After checking items in Par 6 1, turn ON the power supply When the power ON
sequence 1s correct, according to Par 6 1, the power 1s turned ON by depressing the
POWER pushbutton for approximately 2 second

(2) If power 1s supplied normally, the power ON indicator LED (green) lights and the alarm
LED (red) goes OFF When a digital operator 1s used, the display shown below appears
when power 1s supplied normally (This display appears when the motor stops )

] ]

Ly

- 176 -

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



(3) Inputuing the servo ON signal (by switching ON the contact) activates the power circuit in
the SGD SERVOPACK to be ready to drive the motor (The display shown below
appears on the digital operator, provided that the motor 1s stopped.)

11.2.2 Operation

The operation 1s possible only while Servo ON signal 1s ON

* In Torque Control Mode

(1) Increase torque reference gradually from
0 V, then the motor rotates at a torque
proportional to the reference voltage.

NOTE
Since no speed control 1s applied, motor
rotation speed cannot be controlled Take
special care to avoid overrunning

* In Speed Control Mode

(1) Increase the speed reference voltage
gradually from O V, then the motor
rotates at a speed proportional to the
reference voltage

- ! Lyt

(2) When the reference voltage 1s positive, the
motor rotates 1n the forward direction
(counterclockwise rotation when viewed
from the shaft extention)

(2) When the reference voltage 1s positive,
the motor rotates in the forward
direction (counterclockwise rotation
when viewed from the shaft extension)

591 185 gj
Fig 11 1 Motor Forward Running

11.2.3 Inspection during Test Run

The following 1tems should be checked for during the testjrun
* Unusual vibration
+ Abnormal noise
* Excessive temperature rise

If any fault 1s found, take corrective actions according to Par 14 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 1s speed control mode To change to torque control mode, set up bit
A or 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 | __________ /
SPEED (H
-6V 0 SPEED INPUT
! +6V (ACROSS 1CN-® AND -@)
i
|
[
I
RATED
SPEED (—)

Fig 121 Speed Reference Input—SERVOMOTOR Speed Ratio

(2) Start— Stop Response Characteristics

Condition

Ip Start current set value

Load nertia JL=motor ineria JM X 3

Both overshoot (N ov) and undershoot (N up) are 5% or less

INPUT ACROSS

1CN ®AND @ 6VDC

TIME

INPUT
ANov RATED SPEED

ME
SPEED AN ;'—T'

MOTOR ~
CURRENT L TIME
(PHASE-U)

Fig 12 2 Start—Stop Response Characteristics
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(3) Speed Regulation
Speed regulation AN, An

An

— X =
Ne 100% =0 03%

AN
. X100% =0 015%

NRr
SPEED (r/min)
RATED SPEED
iNR — _ALN
L —— 1— —An__ MOTOR
MOTOR RATED CURRENT

CURRENT

Fig 12 3 Speed Regulation

- In Torque Control Mode

(1) Torque reference input— Torque characteristics
Conditions No load

GENERATED
TORQUE

RATED

TORQUE (+)
—3V TORQUE INPUT

+3V (ACROSS 1CN @ AND -@)
/ |mamD

7 ﬁ TORQUE (—)

Fig 12 4 Torque Reference Input—Torque Characteristics

12.2 RESET

If resetting of parameters 1s necessary, refer to Par 8! "DIGITAL OPERATOR (JUSP-
OP02A-1, -OP03A) "
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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 1s sufficient The inspection schedule for the motor 1s shown 1n Table 13 1

Do not disassemble the motor If disassembly should become necessary, contact your
YASKAWA representative

Table 13 1 Inspection Schedule for Motors

Inspection Item Frequency Inspection Operation

Vibration Dauly Touch by hand

Noise Daily Aurally

Exterior and Cleaning | As required Clean with dry cloth or compressed air
Make sure that 1t 1s more than 10MQ by measuring

Insulation Resistance | Annually with a 500V megger after disconnecting the motor
from the controller

Shaft Seal Every 5000 hours Replace shaft seal

If worn or damaged, replace after disconnecting
the motor from the driven machine
Contact your YASKAWA representative

Every 20,000 hours

Overhaul
or 5 years

13.2 SGD SERVOPACK

SGD SERVOPACK does not require any special maintenance
Remove dust and tighten screws periodically

13.3 PRECAUTIONS FOR BATTERY REPLACEMENT

The Iife of the lithium battery (type ER6VC, made by Toshiba Corp ) 1s approximately 10
years The battery for absolute encoder (provided by user) 1s replaced as follows

1 * After SERVOPACK power 1s turned ON, SEN signal remains at a high-level for 3
minutes mmimum (The capacitor in encoder 1s charged )
2 Replace the battery (SERVOPACK power may be turned OFF or ON )

The encoder position data remains in the same way as prior to replacement

*After this operation 1s performed, the encoder will operate normally for two days maximum
even without a battery
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14. TROUBLESHOOTING
14.1 SGM SERVOMOTOR

WARNING

Corrective actions 1n should be performed after turning OFF
the power

Table 14 1 Troubleshooting Guide for AC SERVOMOTOR

Trouble

Cause

What to do

Motor does not start

)

e
He AT O afoy P a9 50 o Pl be " VAT 8 T 28T

oose connection

6 78w VX TRy FR Y TRL L g SR G PR BT OR TS B TV TR T kPRI ety

Tighten connection

4
»

kS
&t

:;."1&‘!‘.\

w};‘?&%gﬁ{al{‘]ﬁ%gfxn? Fed¥edfudl oy} sl IRIF Y

ol

Correct, wirin i

D skl »*%‘.‘f»gdmﬁf!!}%{”‘:‘é?*wﬁ*f&fﬁ' PR iaty

Overload

Reduce load or use a larger motor

Unstable operation

S Al 8 DV AL R € JE AT VLA Sh T8 TF AL L #% 2P AL Br

ks
;Wrong wiring
g

B PE LT By W PELT I NG GXPE ST e M2 34 b FF ud W

X PP PLFF Wy Sy SRS R Ly T S D PP P AR T
Inspect and correct wiring across motor ~
3

terminals, U and W, and PG ?

V. ",
iF Fau 07 be Poy B Kren #F TR TSR R PR s T A P e AT

Motor overheats

Excessive ambient temperature

Reduce ambient temperature below 40°C

Motor surface 1s dirty

Clean motor surface

Overload

Reduce load or use a larger motor

Unusual noise

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realign 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
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14.2 SGD SERVOPACK
14.2.1 LED Indication (7-segment) for Troubleshooting

Table 14 2 LED Indication for Troubleshooting

Digital Operator
Indication*
(Traceback Monitor)

Lighting Condition

Probable Cause

Corrective Actions

Goes ON when power 1s
supplied to the control
circuit

Defective control circuit
board (1PWB)

Replace the
SERVOPACK

Goes ON when power 1s
supplied to the main
circuit and servo power 1s

¢ Defective current
feedback circuit

e Defective main circuit
transistor module

« Replace the
SERVOPACK

H Txi turned ON e Correct grounding
. * Motor grounding
Overcurrent 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 1s
over 55°C

Reduce ambient
temperature around the
SERVOPACK to 55°Cor
lower (Heat sink
overheat)

ath

Overvoltage

Goes ON when the motor
accelerates or decelerates

Load 1nertia JL 1s too
large

e Check the 1nertia of the
machine with the value
at the motor output
shaft

» Connect the regenerative
unit

Defective regenerative
circuit

Replace the
SERVOPACK

RS5 1

Overspeed

When the reference 1s
input, the motor runs fast
and LED goes ON

¢ Motor connection error

e Absolute encoder
connection error

e Improper gain
adjustment

e Correct the motor
connection

* Check pulses 1n phases
A, B and C on 2CN and
correct wiring

e Correct gains

RSZ

Overspeed Reference

When the reference 1s
input, the motor runs fast
and LED goes ON

The reference input
voltage 1s too large

Decrease the reference
input voltage

R‘l !

t 1

Instantaneous
Overload

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

Operation 1s continued
for several seconds to
several tens seconds at a
torque exceeding the
rating

Check for overload and
adjust as necessary

* Display format 1s as indicated |I| E
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Table 14 2 LED Indication for Troubleshooting (Cont’d)

Digital Operator
Indication*
(Traceback Monitor)

Lighting Condition

Probable Cause

Corrective Actions

Ri2

Continuous Overload

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

* Operation 1s continued
for several tens of
seconds to several
hundreds of seconds at
a torque exceeding the
rating

» Motor connection

* Check for overload and
adjust as necessary

e Correct wiring U — A,
V—-B, W—=C

AB0

Encoder Error

Goes ON during operation

Erroneous wiring or
incomplete contact of the
absolute encocler

Check and correct signal
cables of phases A', B and
C of 2CN

Malfunction of the
SERVOPACK pulse

counter

e Turn OFF the SEN
signal, reset the alarm,
then turn ON the SEN
signal again

* Take noise-control
measures

RE 1

Encoder Backup
Error

Goes ON after SEN signal
1s 1nput

Absolute encoder backup
voltage dropped

Set up the absolute
encoder

REC

Encoder Checksum
Error

Goes ON after SEN signal
1s input

Absolute encoder memory
data check error

Set up the absolute
encoder

AE3

Encoder Battery

Goes ON after SEN signal
1s 1nput

Absolute encoder battery
voltage dropped

Replace the battery and
enter the SEN signal twice

Alarm
R85
0 J Goes ON after SEN signal | The motor 1s turning when| Enter the SEN signal when
Encode 1s 1nput the SEN signal 1s input the motor stops
Overspeed

Ab !

Reference Read

Goes ON during operation

Erroneous operation with
the reference input
reader

Resume after resetting
operation

Error Failure of the|lreference Replace the SERVOPACK
input reader
, Correct the motor
Motor connection error
H ~ The motor starts ! connection
L ! momentarily, then LED
Overrun goes ON

Encoder connection error

Correct wiring of the
optical encoder

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

Digital Operator
Indication*

(Traceback Monitor)

Lighting Condition

Probable Cause

Corrective Actions

AL 3
Wire Break with
Phase PA, PB

The motor starts

momentarily, then
LED goes ON

Wire break with phase PA
or PB of the optical
encoder

Correct si1gnal cables of
the optical encoder

ALY

Wire Break with

The motor starts
momentarily, then

Wire break with phase PC
of the encoder

Correct signal cables of
the optical encoder

Phase PC LED goes ON
Poor connection between
digital operator and SGD | Check the connection
L"I_'IF I'I’I"l SERVOPACK
Ly Goes ON when power

Digital Operator
Transmission
Error 1

1s supplied to the
control circuit

Defective SGD
SERVOPACK board
(1IPWB)

Replace the
SERVOPACK

Dagital operator
failure

Replace the digital
operator

-+

r oy

CPFD
Digital operater

Transmission

Goes ON when power 1s
supplied to the control
circuit

Defective control circuit
board (1IPWB)

Replace the
SERVOPACK

Goes ON during

Malfunction of the internal
circuit

Resume after resetting
operation

Error 2 operation Failure of the internal Replace the
circuit SERVOPACK
1 * Enter the SEN signal
mr Absolute encoder again
U Goes ON after SEN signal | Works incorrectly * Set up the absolute
Absolute Encoder |1is input encoder
Error

Absolute encoder
connection error

Correct wiring of the
absolute encoder

A0

Parameter Failure

Goes ON when power 1s
turned ON

Defective control circuit
board (1IPWB)

Replace the
SERVOPACK

ROY

Parameter Setting
Error

Goes ON when power 1s
turned ON

Set the value without a
setting range by serial
communication

Reset the value

* Display format 1s as indicated |] |Z|

+ Alarm A 00 1s reset only by turning OFF the power Normal alarm reset methods are invalid

I CPU faults are not recorded 1n traceback data
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14.2.2 Examples of Troubleshooting for Defective Wiring or Parts (Table 14 3)

Table 14 3 Examples of Troubleshooting for Defective Wiring or Parts

Trouble

Check Items

Corrective Actions

Fuse 1s blown immediately
after Power ON and Servo
ON

* Main circuit wiring (such as motor

grounding)

* Correct the wiring

The reference 1s input, but
the motor does not run

* Voltage across ® and @

e Alarm LED OFF
* Speed reference voltage

« P.CON, N-QT, P-OT, S-ON
* SEN signal (for absolute encoder)

* Digital operator display

¢ Check the AC power
supply circuit

* If LED 1s ON, check the
cause

* Adjust the speed setting

U]

potentiometer (supplied
by the user)

14.2.3 Examples of Errors Resulting Setting Errors (Table 14 4)

Table 14 4 Examples of Errors Resuleting Setting Errors

Error Condition

Cause

Corrective Actions

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

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

Adjust Cn-04 to reduce speed
loop gain until 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 1s
allowable )

Too much overshoot is
observed with the rotation
speed at acceleration and
deceleration

Speed loop gain 1s too high

Ad]ust! Cn-04 [LOOP Hz| to reduce speed
loop gédin until vibration stops

The motor turns even when
speed reference voltage is
ov

There 1s an offset to the
speed reference voltage

AdJust'l the offset to the speed reference
voltage; (See Par 8 4 4, “Speed Reference
Offset IAd]ustment ™)
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14.2.4 Cause and Corrective Actions :
No Alarm is Displayed but the Motor does not Run

Table 14 5

Trouble

Cause

Condition

Corrective Actions

The motor does
not run at all

The SEN signal input 1s OFF

Only for motor
with absolute
encoder Bit 1of
Cn-011s0

Turn ON the SEN
signal

The servo-ON signal input 1s OFF

Bit 0 of Cn-011s
0

Turn ON the servo-ON
signal

Cables of the encoder and motor are not
connected

Connect the cables

The encoder 1s not suitable for the SGD
SERVOPACK

Use the applicable
encoder

The P-OT or N-OT 1input signal 1s OFF

Bit 2 or 3 of
Cn-011s0

Turn ON the P-OT or
N-OT input signal

The motor moves
momentarily,
then stops and
does not start
again

The number of pulses of the encoder
being used does not match the set value
of Cn-11

Set proper value for
Cn-11

Connection of the motor and the encoder
are wrong

Correct the connections

The motor
suddenly stops
during
operation and
does not start
again

An alarm occurs while the alarm reset
signal 1s ON

Remove the cause of the
alarm, then turn the
alarm reset signal

input ON and OFF

Zero clamp operation 1s not canceled

Speed control 1s
used, and bat 8 of
Cn-01 1s 0 and bat
A of Cn-0l1s1

Turn OFF the P-CON
input signal to cancel
zero clamp operation
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NOTES
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5. SERIES SGM/SGD
BULLETIN

TOKYO OFFICE New Pier Takesiba South Tower 116 1 Kaigan Minatoku Tokyo 105 Japan
Phone 81 3 5402 4511 Fax 81 3 5402 4580

YASKAWA ELECTRIC AMERICA INC

Chicago-Corporate Headquarters 2942 MacArthur Bivd Northbrook IL 60062 2028 U S A
Phone 1 847 291 2340 Fax 1 847 498 2430

Chicago-Technical Center 3160 MacArthur Blvd Northbrook IL 60062 1917 US A

Phone 1 847 291 0411 Fax 1 847 291 1018

MOTOMAN INC

805 Liberty Lane West Carroliton OH 45449 US A

Phone 1 513 847 6200 Fax 1513 847 6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA

Avenida Brigadeiro Farna Lima 1664 5 CJ 504/511 Sao Paulo Brazil

Phone 55 11 815 7723 Fax 55 11 870 3849

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2 65824 Schwalbach Germany

Phone 49 6196 569 300 Fax 49 6196 888 301

Motoman Robotics AB

Box 504 S§38525 Torsas Sweden

Phone 46 486 10575 Fax 46 486 41410

Motoman Robotec GmbH

Kammerfeldstrage 1 85391 Allershausen Germany

Phone 49 8166 900 Fax 49 8166 9039

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchardton Woods Cumbernauld Scotland G68 9LD U K

Phone 44 1236 735000 Fax 44 1236 458182

YASKAWA ELECTRIC KOREA CORPORATION

Paik Nam Bldg 901 188 3 1 Ga Eulyro Joong Gu Seoul Korea

Phone 82 2 776 7844 Fax 82 2 753 2639

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

151 Lorong Chuan #04 01 New Tech Park Singapore 556741 Singapore

Phone 65 282 3003 Fax 65 289 3003

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road Taiper Tawan
Phone 886 2 563 0010 Fax 886 2 567 4677

BEIJING OFFICE Room No 301 Office Building of Beiyng International Club 21 Jianguomenwai Avenue Beijing 100020 China
Phone 86 10 532 1850 Fax 86 10 532 1851

SHANGHAI OFFICE Room No 8B Wan Zhong Building 1303 Yan An Roaa (West) Shanghal 200050 China
Phone 86 21 6212 1015 Fax 86 21 6212 1326

YASKAWA JASON (HK) COMPANY LIMITED

Rm 2916 Hong Kong Plaza 186 191 Connaught Road West Hong Kong

Phone 852 2858 3220 Fax 852 2547 5773

TAIPEI OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road Taiper Taiwan
Phone 886 2 563 0010 Fax 886 2 567 4677

YASKAWA ELECTRIC CORPORATION

YASKAWA

TSE-S800-15 1C
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!
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