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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 3 series for speed (torque) control AC Servo
Drives consist primarily of AC SERVOMOTORS and therr 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 simplify winng 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 size and weight of conventional models
For SGD SERVOPACKS
1/4 the size of conventional models
(3) Both incremental and absolute encoders available in a base-mounted SERVOPACK
(4) Easily operated with an auto 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
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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, 10MQ

Oor more

Enclosure - Totally-enclosed, self-cooled

Ambient Temperature - 0 to +40°C

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)

tom Motor Type SGM-1 \3a | AsA 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 2 39
(oz 1n) (13 5) (22 6) (451) (90 1) (181) (338)
Instantaneous Peak N m 029 0 48 096 191 3 82 71
Torque* (oz 1n) (40 5) (67 17) (135) (270) (542) (1010)
Rated Current® A (rms) 042 06 0 87 20 26 44
g‘::f:;f:““s Max A(rms)| 13 19 28 60 80 139
Rated Speed * r/min 3000
Instantaneous Max SpeedqE 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) (57 8) (50 2) (75 5) (83 5)
Moment of Inertia kg * m? x 1071 o002 0026 0 040 0123 0191 0671
Jm(=GD*m/4) (oz 1n s2x 107" | (0 288) (0 368) (0 576) (174) (2 70) (9 52)
Power Rating® kW/s 4 36 9 63 25 4 328 84 6 851
Rated Angular rad/s? | 45200 | 61200 | 79500 | 51800 | 66600 | 35600
cceleration*
Inertia Time Constant ms 15 09 05 04 03 03
Inductive Time Constant ms 15 18 19 54 64 13

Notes

1 Items marked with * and the torque-speed 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

A5A

01A

02A

04A | 08A

Derating Rate (%)

70

80

90

90

95 95




1.1.1 Ratings and Specifications (Cont'd)

[OPTION]
When options are applied, nertia 1s increased as shown in the following table

Characteristics may vary accordingly

Type SGM-
item A3A | A5A [ 01A | 02A | 04A 08A
With Holding kg m? 00085 x 107" 0058 X 10°* | 014 x 107*
Brake (0z+1n-s?) (0120 x 107?) (0816 x 10-%) [(1 98 x 10~°)
With 12-bit kg m? 0025 x 10°*
Absolute Encoder (oz In s2) (0352 x 107%)




1.1.2 Torque-Speed Characteristics
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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 0 to +40C
Insulation Class B Ambient Humidty 20 to 80%
With stand Voltage 1500 VAC (non-condensing)
Insulation Resistance - 500 VDC, 10MQ  Vibration 15 xm or below

or more Excitation Permanent magnet

Enclosure Totally-enclosed, self-cooled Mounting  Flange-mounted
Drive Method - Direct dnive

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

Motor Type SGM- A3B A5B 018 028
Item
Rated Outputr 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 Torque* 0z m)| (35 (22 6) (45 1) (90 1)
Instantaneous Peak N m 029 048 096 1791
Torque* (oz 1n) (40 5) (67 7) (135) (270)
Rated Current * A (rms) 0 63 09 22 27
::"::f:r:f:”“s Peak A (rms) 20 29 71 84
Rated Speed* r/min 3000
Instantaneous Max Speed*?mm 4500

x+ N-m/A (rms) 0 168 0194 0 156 0 255
Torque Constant™ - 1 /A) (rms) (23 8) (27 5) (22 1) (36 1)
Moment of Inertia kg -m2x 10°1 0 021 0 026 0 040 0123
Jm(=GD*m/4)  (oz+in+s2X 107%) (0 288) (0 368) (0 576) (1 74)
Power Rating* kW/s 4 36 9 63 25 4 328
Rated Angular rad/s? 45200 61200 79500 51800
Acceleration*
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 | AGB | 01B | 02B
Derating Rate (%) 70 80 90 90




[OPTION]

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

Charactenistics may vary accordingly

Type SGM-
Item A3B | A5E | 01B 02B
With Holding kg *me 0 0085 x 10~ 0058 x 10~
Brake (oz+in st) (0120 X 107%) (0816 x 107%)
With 12-bit kg m: 0025 x 10—

Absolute Encoder

(oz in s2)

(0 352 x 107?)

1.2.2 Torque-Speed Characteristics
* TYPE SGM-A3B

4000

3000

2000

i
¥
A
A
S
=
b
nEe
%,
%
s

SPEED (r/min)

1000

03 04

TORQUE (N m)

1 1

20

40 60

TORQUE (0z n)

- TYPE SGM-01B

4000

3000

’zﬁfﬁlémm
EECery;
A

2 Wi}%"’xﬁé

2000

KT
- %fi;,

SPEED (r/min)

1000

TORQUE (N m)

1

50

100

TORQUE (0z 1n)

150

- TYPE SGM-A5B

4000

3000

2000

SPEED (r/min)

1000

4000

3000

2000

SPEED (r/min)

1000

o
«

¥

hom

e ¢

$!

s

afenn s, e Lo v
ot B e

R w s

i | fs o

A P g snme s i ars

Pt L w3 g e dy ety

Nt i ek e

= p ey s wen 6wy
mioloea,

T AT
nr ) PRl

0 s

S¥ 2
s.? 3= ¥

»,
b

w
=
an

3
%

[ o 2 (e

b

a2 @ e i f o

% s

s 0

w@m L
ko
N

M;:
ot

7 o
i g s

ekt
=

ok |0 s dkpwam |
i B whers | vt
ST T B

won
g L3R N

—

T
4.

kot
e e

S e

T

0

>
o

06

TORQUE(N m)

0 20 40

60 80

TORQUE {0z 1n)

TYPE SGM-02B

S LN
haral

N
B
oy gﬁféjﬁ ™

Frar Fz ¥, g
5’:?, LRrE
A

T B
LN

£

#
i %A
&2
&

ol

]
935 bl
i3

5| B iEs,
<28 25 2 ;;’:g ?}"(:a
Iﬁgj}éa § 4

Tas

&
Tl

Y

o

5

it
F i

o

LA

s F
i
¢ 2 i
ki

Bl
:g??da'w |

0 05 1
TORQUE (N m)

gl' 1

15 2

0 " 100

. CONTINUOUS DUTY ZONE

,i
7] Q

INTERMITTENT DUTY ZONE

200

TORQUE (0z n)



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 | 08BAS | A3BS | A6BS | 01BS | 02BS
7 0

Max Motor Capacity W (HP) (0384) (05g7) (c;o103) (020207) (:%%) a %01) (0304) (0537) (0101%) (020207)
E’ 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
é Allowable Load |kg+mZx 107*] 063 078 120 3 69 382 13 4 063 0178 120 3 69
o [Inertia®*' JL foz i 2 x10"| (880) | (110) | (170) | (522) | (54 1) | (189) | (880) | (110) | (17 0) | (52 2)
§ | Continuous Output (rms)| 042 | 060 | 087 | 20 | 26 | 44 | 063 | 090 | 22 | 27
4 | Current
& [Max Output CurrentA (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
§ Ambient Temp 0 to 55°C*?
5 s Storage Temp —20 to +85°C
c% © Ambent and Storage 90% or less (non-condensing)
o 8 Humidity
7] |
@ gf::;:tll::sllstance 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/min)
g §§§ Voltage 0%
O |ne 8| 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

9 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
;—’; 3‘2 Circuit Time Constant | Approx 47 us
3 o | Rated Reference +3 VDC (forward run at plus reference) at rated torque (factory setting)
2l o ;é: Voltage Variable Setting Range *1to £10 VDC at rated torque
- §'§ 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 **
% 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)




Table 13 Ratings and Specifications of SGD SERVOPACKS (Cont’d)

Applied Voltage 200 VAC 100 VAC

SERVOPACK Type SGD- | A3AS | AGAS [ 01AS [ 02AS | 04AS | 0BAS | A3BS | AGBS | 01BS | 028S
30 | 50 | 100 | 200 | 400 | 750_| 30 | 50 | 100 | 200

Max Motor Capacity W (HP)] (g'04) | 0.07) | (013) | 027) | 053) | (1017 | 0 0ay | 007) | 013) | 0 27)

Dynamic Brake Operated at main power OFF, servo alarm overtravel
External 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
nertia 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 eaceecd 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 1s generally defined as follows

No load speed — Full load speed x 100 (%)
Rated speed

Speed regulation =

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

“N" shows the number of encoder pulses



2. TYPE DESIGNATION
2.1 OUTLINE OF SYSTEM

+ SGD SERVOPACK

592 174

SGD SERVOPACK I DIGITAL OPERATOR
F N
% 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)

592-28

« SGM SERVOMOTOR

592136

2.2 TYPE DESIGNATION
(1) SGM SERVOMOTOR

r—A
bed

SGM-01A31

_‘_——OPT IONAL SPECIFICATIONS
2 SERIES B With brake
SGM SERVOMOTOR S With shaft seal

D With brake & shaft seal
MOTOR OUTPUT P Drnipproof provision
A3 30W(©O04HP) A5 50W (007 HP)
01 100W (O 13HP) 02 200W (027 HP)
SHAFT TYPE
400 P w P

04 400 W (053 HP) 08 750 W (101HP) 2 = Straight (without keyway)
POWER SUPPLY 4 = Straight (with keyway)
A 200V
B 100V DESIGN REVISION ORDER

DETECTOR TYPE

3 2048 PR

Incremental Encoder
W 12-bit

Absolute Encoder



(2) SGD SERVOPACK

SGD-01AS

3, SERIES

SGD SERVOPACK — MODEL

MOTOR OUTPUT IS> lS)peed Contrgl (Torlque Control)
A3 30W 004 HP) AS 50w (0 07 HP) ositioning Contro

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

POWER SUPPLY
A 200V
B 100V

(3) DIGITAL OPERATOR

JUSP-0O0PO2A-1

FOR SERVOPACK —— | T— FOR SGD SERVOPACK
(ONLY FOR 02 TYPE)
VERSION

DIGITAL ORERATOR AB
APPLICATION

02 HAND HELD
03 MOUNTED



3. LIST OF STANDARD COMBINATION

Table 31 Combination of SGM SERVOMOTOR, SGD SERVOPACK and Accessories

Power Current Recommended **
SERVOPACK |SERVOMOTOR| Capanity per | C2PECIY | Applicable]  Noise Filter | Fower
CLASS T SGD T SGD SERVOPACK*'per MCCB Noise ON/OFF
ype B ype ) or Fuse®| Filter Specifica-| Switch
kVA A Type tion
30 W
(0 04 HP) A3AS A3A 025
50 W ) Single-
(0 o7 1ip)| ASAS|  AsA 03 phase
00 W 5 LF-205A | 200 VAC
G Class
(0 13 HP) 01AS 01A 05 (Good ) 5 A
W"—I—""-o
200 W 02AS 02A 075 '
(0 27 HP)
200
VAC Single-
; phase
WOW 1 oias| oAl 12 9 LF-210 | 200 VAC
(0 53 HP) Class
10 A
Single- Contactor
phase 30 Aor
750 W ’ Poor) above
08AS |  08A 22 16 (Poor) | ,F-220 | 200 VAC
(101 HP) o—ig‘{r—v Class
- 20 A
30 W
(0 04 )| AIBS | A%B 0325 Single-
50 W phase
A5BS A3B 03 5 LF-205A | 200 VAC
(0 07 HP) Class
100 | 100w 5A
v 013 HP) 01BS | 01B 05
Single-
f phase
200W | ooBs | ozB 075 8 LF-210 | 200 VAC
(0 27 HP) Class
10 A

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

200% 2s or more, 700% 0 Ols or more



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 Characterlsltlcs of SERVOPACK




4.2 STARTING AND STOPPING TIME

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

Starting Time
Nr (Jm+ Ji)
tr=1047X —— (ms)
Kt-Ix(a -5)
Stopping Time
Nr (Jm+ Jo)
tf=1047X —  (ms)
Kt'Ir(a +8)
Where,

Nr Rated motor speed (r/min)

Ju (= GDf/4) Moment of rotor mertia (kg'm2=1b"1n"s?)
Ju(= GDi /4) Moment of load nertia (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 @ times the motor rated current) (A)

B =1/ Ik Load current constant

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

MOTOR T
ARMATURE TIME
CURRENT |
MOTOR 1

SPEED l ; TIME

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



4.3 ALLOWABLE FREQUENCY OF OPERATION

The allowable frequency of operation 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

Ip2(tr+tf +Its
T= IHLs o
IR

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

g B9 >a§ .:: :
%z;ﬁ;& h
MOTOR Bttt b — 1L 1
ARMATURE ""‘“ it f‘«“*‘% e —= TIME
CURRENT r |t U P
T ~
P ity
l * e B
| ! —
} | ARREN 1
I ;’%’i ﬁ;g%t%ﬁ‘;,k Pz
MOTOR AR R i)
SPEED == TIME

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



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

= XK ——
n=2865 X O It D

ﬁz ) (titmes/min)

o Bl m

MOTOR
ARMATURE
CURRENT

3

Al

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 4 5
The allowable frequency of operation "n" can be calculated as follows

Kt+ Ir 2
n=2865 X (— - £ ) (times/min)
Nr (Jm + ]L) a

[ERa B
i;,” 2 8 >

MOTOR 1

ARMATURE —] TIME

CURRENT

MOTOR ? ERER IR : :

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)



4.4 SERVOMOTOR FREQUENCY
In the servo dnive consisting of SERVOPACK and SERVOMOTOR, motor speed amplitude
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

K:i+Ir
= x & AR
N=152 OntIDf (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 ADJUSTABLE

WITH Cn 03

RATED
SPEED (+)

RATED
SPEED (+)

v
1
'
|
|
I
|
1 ! 1 4 i Il Il 1
2

O —mm—mm e

_':6 Y R S [ R o —8 —5 —4 -2 0 4 6 8 1
: INPUT | ' INPUT
! VOLTAGE (V) ! | i VOLTAGE (V)
, H | :
5 RATED | g i
""""""" SPEED () ; !
_________________ RATED
1 speep o
Fig 4 7 Speed-input Fig 4 8 Speed-input Voltage Charactenstics
Voltage Characteristics when User Constant Cn-03 i1s Adjusted

_15_



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

Allowable Allowable

SERVTOMSTOR Radial Load Thrust Load Reference Diagram

ye Fr (N (Ib)) Fs WV (Ib))
SGM-A3 49 (11) 19 (4)
SGM-Ab 68 (15) 19 (4) [1, Fr

5

SGM-01 68 (15) 19 (4) ] ' | Fs
SGM-02 196 (44) 49 (11)
SGM-04 196 (44) 68 (15)
SGM-08 343 (77) 98 (22)

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

4.6.3 Mechanical Specifications

Table 4 2 Mechanical Specifications in mm (inches)

Accuracy (TIR) Reference Diagram
Flange Surface 0 04
Perpendicular to Shaft &) | (0 0016) ‘@
©

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

®
Shaft Run Out © (0 %000279)

Note T IR (Total Indicator Reading)



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

591 185

-~

)

Fig 49 SGM SERVOMOTOR

(1) Connector Specifications

*Motor connection
(for standard SERVOMOTOR)

* Motor connection
(for SERVOMOTOR with brake)

BED

(5] (8]
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 LEEEOE
DEE (6] [@D[EEI
AR E (1] [12) s} a] 181
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 | +5V (Power supply) |Red
9 FG (Frame ground) Orange 9 FG | Frame ground) Green/Yellow
10 | Chahnel S output Purple
11 |Chahnel S output White/Purple
12 | Capacity reset Gray
13 | Reset White/Gray
14 |0V (Battery) White/Orange
15 {3 6 V (Battery) Orange o

1

-

~
|



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

t VERTICAL

i —I_‘l
I—
J 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 411)

t VERTICAL

AXIAL
-t

LATERAL\\ J 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
e

Tl
|

Fig 4 12 Vibration Checking




5. CONFIGURATION
5.1 CONNECTION DIAGRAM
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5.2 EXTERNAL TERMINALS

Table 5 1 External Terminal for SERVOPACK
Terminal Symbol Name Description
® @ Main circuit AC input | Single-phase 200 to 230 VAC tig % , 50/60 Hz *
@ @ @ Motor connection Connects terminal to motor terminal (Red),
W) to (White) and @) to (Blue)
Connects to motor terminal (Green)
T
= Ground Must be securely grounded
® @ Regenerative unit Regenerative unit connection terminal
connection (External connection not normally required )

+10,

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

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

50/60 Hz 1s applied

Table 5 2 Specifications of Applicable Receptacles for

SGD SERVOPACK 1/0 Signals

Connector Type used In

Applicable Receptacle Type

SGD SERVOPACK

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

SGD SERVOPACK

Soldering Type Case

Manufacturer

Cable
Specifications

10220-52A2JL

Right Angle 20P 10120-3000VE

10320-52A0-008

Sumitomo 3M Ltd

See Par 10 5,
“CABLES ”

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

_20_



5.4 CONNECTION (WITH INCREMENTAL ENCODER)

5.4.1 Connection Diagram

SINGLE PHASE

200 70 230 vact

(50/60 Hz)

Rl Tl

1MCCB.) --)

SINGLE PHASE 100 TO 115 VA!

FOR 100 VAC CLASS ]
c
+19% 50160 Hz)

Prevent external noise with a noise filter

5Ry
[SEFVO ALARM INDICATION]
QN 1 MAGNETIC CONTACTOR FOR POWER ON/OFF
0 0—0 o > Ba sure to fit a surge supressing
IMC 5Ry SUP  gevice o both the magnetic

contactor and the relay

8

SPEED REFERENCE INPUT
RATED MOTOR SPEED/£2V TO 210V

4

1IMC

|

TORQUE REFERENCE INPUT

RATED TORQUE/+:1 VTO 210V

SERvoON*24
AT 1Ry ON

\

PROPORTIONAL CONTROL %) Z—‘-‘l

I R T GeRuOPAGK L TR A g
%R sGD-¥¥'s
T
8
¥
9 Must be securely grounded
H Class 3
% Ground resistance  100Q or less
o3
:1CN-
s
> i
1 i
i
D> i
b2 4 g
¥ SGov 7
13 kg _____ _ %g
4 Jo— <K +—=SERVOCN %
5

(P DRIVE) AT 2Ry ON

REVERSE RUNNING PROHIBIT | LBy

n
I
]
1]
2

I—= REVERSE RUNNING :PROHIBIT

57

i

—— FORWARD RUNNING| PROHIBIT

1]

PN

1l
]
i

I
?

= ALARMAESET =

ALARM RESET AT 3Ry ON
CURRENT LIMIT AT REVERSE

ATN LS OP|
FORWARD RUNNING PROHIBIT
ATP LS OPEN
("SR
O

"
o
1]
'
iy

RUNNING ON AT 6Ry ON

CURRENT LIMIT AT FORWARD —o o—

I_-ll
it
ral

RUNNINGONAT 7RYON 454y SR

{ 4
SRy OFF AT SERVO ALARM mmi 35 SERVO ALARM PH'éTo COUPLER OUTPUT
4Ry OFF AT EXTERNAL o0V| 4R (7 Y
MOTOR BRAKE READY 5 BRAgE MAX CURRENT APPLIED 50 mA
OF INTERLOGK 2
8Ry ON AT SPEED & V-QF 8 e F
COINCIDENCE | 1 )= SPEED COINCIDENCE
9Ry TCON | g
9Ry ON AT TGON :

=l

)
PHASEA(*E'F
P

PG QUTPUT PHASE B {_,

LINE DRIVER

PHASE C {3

ov

ALARM CODE
OUTPUT

o

21 K

=== 3
ﬁ— TGON [ Turns ON{dt motor
"""" zero speed level ]

T
X

=3

[ 3”

i

i || feo [~

I o'
-

or more %

Y —— LINEDRVER* %
SN75ALS134NS 4

K i

3 i
SGOV §§
3

4

g :
N R

g

j

% 3SGOV, 10 58 4977 73 o 2 97 [T v #37
.

* Made by Texas Instruments Inc

Notes

1 Capacity of each output circuit 1s 30 VIC, 50 mA or less
2 3P 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 Penpherals

TRy g v

Zm
835
g2

2 A,

Be sure to perform terminal
) treatment of shielded cable

|~ CORRENT LIMIT A ¥ SE
1

— TURREN! TLORWAR NI
¥

MAX VOLTAGE APPLIED 30 VDC



5.4.2 Connector 1CN for I/O Signals

(1) Connentor 1CN Layout

Table 54 Connector 1CN Layout of SGD SERVOPACK

_22_

| Torque | Lo PG
I 1 | T-REF |Referencel— | 19] SG Qutput
! Torque Input | | PG l Slég\nral
| 2 SG  |Reference 1 1 20| PAO Output
| Input 0V Speed | i (Phase-A) PG
Speed 3| V-REF Relfex eltnce | PG 21| *PAO (POhutpuZ
4 SG Reference npu 22+ PBO Output ase-A)
Input 0V ! (Phase-B) PG
5 | 23| *PBO Output
| PG (Phase-B)
6 24! PCO Output }
_ I l%ra]kek (Phase-C)| PG
7 BK "Sfén‘;ﬁ | 25| *PCO | Output
Speed Output | (Phase-C)
8 | V.CMP Coincidence 2
Slgnal TGON
Qutput S :
9 | TGON Signal 27
Common Output | |
) 0\ to BK, |
10 | SG-COM e o cog | 28 |
u| wer | Corent 0
geverse Input Alarm
12| N-CL | yurrest 30| ALO1 | Code
I'n £ External Output %larm Code
pu Output (Open
13 [+24 VIN! Power 5 31 AL.O2 collector
Input pen toul
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 | 55| pg | Frame Output
Input Ground
p |




(2) 1/0 Signals and Connector 1CN

SGD SERVOPACK
(TYPE SGD-{¥ Y%
1&{ R G A T IRV 43 he we wn B B AT B vh 1d Y523 !5?‘
§
— - -REF I3 T BRAKE INTERLOCK OUTPUT
SPEEDREFERENCE =2 (OFF AT BRAKE READY)
270 £10 VIRATED rimin A/D V=P  SPEED COINCIDENCE OUTPUT
- (ON WHEN SPEED IS OBTAINED)
TORQUE REFERENCE =z

TGON  TGON OUTPUT
(ON AT EXCEEDING THE LEVEL)

+1 TO 10 V/RATED TORQUE ——

SG-COM
ALMH ALARM OUTPUT
(OFF AT ALARM)
6 ALM-  PHOTOCOUPLER OUTPUT
# MAX VOLTAGE APPLIED 30 VDC
26 MAX OUTPUT CURRENT 50 mA
Must be 5 ALO1 )
"OPEN" 97
i ALO2 ALARM CODE OUTPUT
28 > MAX VOLTAGE APPLIED 30 VDC
i ALO3 MAX OUTPUT CURRENT 20 mA
- gg SG-AL
b
2]
£ 4 |
i PAO
4 ¢ *PAO
i3
h 4 \ PG FREQUENCY DIVISION OUTPUT
H H APPLICABLE LINE RECEIVER
“ 5 SN75175 or MC3486 made by
g 22%’ Texas Instruments Inc
i —{ E:i, PBO
i 2o +PBO
i £y
2! z
#
;
=0 _D‘:IZ% PCO
SERVO ON 25
ATON 5 +PCO
P CONTROL ] '< by
ATON
OVERTRAVEL :<
AT REVERSE —_
RUNNING AT OFF
- ov J
OVERTRAVEL = SaCovy
AT FORWARD
RUNNING AT OFF -<
ALARMRESET [ -ALM-RST(I8| i T™Y] FG
ATON
CURRENT LIMIT :<
AT REVERSE ool
RUNNING AT ON —{
CURRENT LIMIT ‘<
AT FORWARD 7 =mmed
RUNNING AT ON %?ﬁ’ B IS 5% %k @ SETTEN NS YESTELTS PYEY T8 77 0 6 1 a3 5D
]

* 1P Twisted pair wires

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

Fig 53 1/O Signals Connection and Connector 1CN



(3) Input Signals of Connector 1CN

Table 65 Input Signals

?\l'g:,‘ag %%nﬁeﬁ?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 the motor 1s left motionless without command 1nput,
reference
while the main circuit 1s kept energized
. <1z 1 d Inputting this signal maintains the motor 1n Servo lock
4 functions efro-c amp drive (stop) status
can be reterence Prevents the motor from drifting
P-CON selected by
setting bit | | Torque/speed In torque control I mode, this signal changes torque
Aor Bof ||changeover
control to speed control
user reference
Lconstant External setting Inputs rotating direction reference at 1st to 3rd speed
Cn-01 7 | speed rotating Used with 1st to 3rd speed selection signal 1nput
direction reference (N-CL, P-CL)
« In the case of linear drive, etc , connect limit 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
+ v
24V IN 13 24V and 18 Use 24 VDC (50 mA min) power supply
+9 to +10 V/=* rated rotation speed 1s obtained by
V-REF 3(0) Speed reference setting user constant Cn-03
input Set to £6 V /= rated rotation speed prior to being
shipped
Torque reference +1 to =10 V/=* rated torque 1s obtained by setting user
T-REF 1(2) n Jlt 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 limit value or set speed value 1s set by user
o forward running constant
P-CL " reference
(1st to 3rd speed
selection reference)
ALMRST 18 Alarm reset Resets the servo alarm status




(4) Input Circuit

There are seven kinds of input signals  Forward running prohibt, 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)

+24V &
1T 3 — PHOTOCOUPLER

lg =
Y
E, L
‘F‘); —-——SmA
ov "

Fig 54 Configuration of I/O Circuit

@® P-CON
Thus 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 dnift in open position loop To avoid this, switch the speed amplifier
from PI drive to P drive 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 Olf the motor (counterclockwise when
viewed from the drive end of the motor) and rev«'arse running When the overtravel
prevention input 1s not used, connect 1CN- {8 and|- @ to the 0 V of the external 24 V

power supply, or invalidate this function by setting l!l)lt 2 or 3 of user constant Cn-01
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Operation to be performed when an overtravel occurs can be selected from the
following four by setting bit 6, 8, or 9 of user constant Cn-01

(a) 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 mnternal 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 1nput (that 1s, 1n the servo-OFF status)
When thus 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,N-CL
These mput signals function as any of the following two signals depending on bit 2 of
user constant Cn-02

(a) External current limit at forward/reverse running reference
A circuit to limit motor armature current max value during forward (counterclockwise
when viewed from the drive end of the motor) or reverse runming 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 mputs as shown 1n the following
tables

Table 5 6 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)
Ths 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 inputting the reset
signal.



(5) Output Signals

Table 5 8 Output Signals

Slv\llgg%l Ci%nﬁeﬁtc:)r Function Description
¢ Goes OFF when fault 1s detected
ALM 34 (35) 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
== Current limit
(CLT) detection Cn-09 S S
® When both N-CL and P-CL are OFF, this signal
turns ON when the torque set by Cn-08 or Cn-09 is
reached
BK 7 (10) Brake interlock Ouput timing signal for external brake signal

output

V-CMP 8 (10)

Speed coincidence
output

Turns ON when the difference of motor rotation speed
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 divider 1s output by line
* PAO 21 PG ase-4, driver (SN75ALS194NS made by TI)
PBO 22 (19) | signal _| * To be received by a line receiver (SN75175 made by
* PBO 23 ugt ut Phase B, -B| TI or equivalent)
PCO 24 outp 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} fég%ncggg“t °0de | Max voltage applied 30 VDC
ALO3 32 Max output current 20 mA
Note Select TGON or CLT by setting bit 4 of user constant Cn-01
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5.5.1 Connection Diagram

5.5 CONNECTION (WITH ABSOLUTE ENCODER)

SINGLE PHASE FOR 100 VAC CLASS
200 TO 230 VAC SINGLE PHASE 100
—15% 0%
(50/60 Hz) TO 115VAC 15%(50/50 HZ)
R| T
1MccB ) )

Prevent external noise with a noise filter

5Ry
o SERVO ALARM INDICATION
%c 1 MAGNETIC CONTACTOR FOR POWER ON/OFF
OFF [—o_o—o_o—J ~— Be sure to fit a surge supressing device to
IMC 5Ry both the magnetic contactor and the relay
M —& $aD SERVOPACK " &
W H (SGDS L™ 2
]| T o4
.; ¢
k]
SENSIGNAL 5V ——-—Vﬂ% Must be securely grounded :3'
INPUT ov s Class 3 3 el
| Ground resistance 3 ENCODER,
JCN- 100Q or less BCN E
V-REF |3 B e
SPPED REFERENCE INPUT sa I 4—l> =Ty
RATED MOTOR SPEED/+2 VTO 10V T-REF 11 o
TORQUE REFERENCE INPUT > 4| Be sure to perform terminal
RATED TORQUE/+1VTO 10V 3v SG__ip § veatment of shiclded cable
+24V +24V ¥
SERVOON AT 1RyON [ 183 SV-ON = K +——e SERVO ON N
xl;gsyognonn CONTROL (P DRIVE) %Y —g-‘-‘g P-CON +—— PROPORTIONAL CONTROL(P DRIVE)
— v o
REVERSE RUNNING PROHIBIT 1Ry N-LS = REVERSE RUNNINGQIE’ROHIBFI'
FORWARD RUNNING PROHIBIT P-LS WN'NQ PROHIBIT
AT P LS OPEN ADMRST Lo ALARM RESET §|
ALARM RELEASED AT 3Ry ON S ’
CURRENT LIMIT AT REVERSE % N-CL — CURRENT LIMIT AT REVERSE RUNNING ON
RUNNING ON AT SRy ON Pl o CORRENTIMIT AT EORWARD RUNNING ON
CURRENT LIMIT AT FORWARD o o : THMITATR RN
RUNNING ON AT 7Ry ON +24v SRy AIM |34 ;I
5Ry OFF AT SERVO ALARM [ {~+SG-ALM (35 SERVO ALARM py,3t0 COUPLER OUTPUT
RyoFF ATEXTERNAL Y| WX BK 17 BRAKE MAX VOLTAGE APPLIED 30 VDC
MOTOR BRAKE READY - 4 INTERLOCK MAX CURRENT APPLIED 50 mA
8Ry ON AT SPEED ycm L e
COINCIDENCE o A= SPEED COINCIDENCE
98y TGON g 3
SRy ON AT TGON Y 4 *
SG-CaM|'10 TGON [Tums ON at motor]
&1 2ero speed,
PHASE A{ *m)ﬁ (21 level or mo;e
PGOUTPUT | pHase B{ﬁﬁ‘*zs —~— LINE DRIVER® ;‘Z‘
LINE DRIVER { P00 | 11724 5 SN75ALS194NS <
PHASE C{ koo ] 25 ;4 BAT
PS0; 126 2%
PHASE s { 3¢50P 27 3 5L BATO T -
ov 19 -
> &
ALO1| ] 30 _ sGov ¥
3 .
ALARM CODE | _ALOZ| [ 31 D e
OUTPUT ALO3[ [32 Dl i
SG-AL [33 ] &
36 FG ;J 3
- ’}’ SGov BE SEREET g n G b BT

* Made by Texas Instruments Inc

Notes

1 Capacity of each output cucuit 1s 30 VDC, 50 mA or less

2 “Ip Twisted parr 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

_29_

Torque Oft g ¢
u
Torque 1 | T-REF ReIf:;lclrtlce PG 19 SG S g\r}al
2 SG Reference 20 PAO Output
Input 0V Speed (Phase-A) PG
3 | V-REF |Ref 21| *PAO Output
Spoed eference PG pu
4| SG |Ref Ineut o)l pBO | Output (Phase-4)
eference utpu
Input 0V SEN Signal (Phase-B) PG
5| SN | Ouput(For 23| *PBO | Output
SEN Signal absolute utpu
1gna PG (Phase-B)
Output (For encoder only)
6 | OSEN |0 24| PCO | Output
encoder onl _— Brake (Phase-C) PG
y) Interlock
Soed 7 BK Signal 500 251 *xPCO Output
pee utput -
Coimncidence Output S phase (For (Phase-C)
8 | V.-CMP 26 PSO
CS):Jgtna}. TGON al:]solutel PG Output
i 9 | TGON Signal encoder only) 27| =*=PSO S %}ll)i?ju(tfor
O(\:;’m%l Output Baterv (+) encoder onlv)
10 | SG-COM |rRio B8, 28| BAT |(Forabsolute
V-CMP and
wM 8 Forward Battery (-)
TGON Current encoder only)
11 P-CL Limit ON 29| BATO |(For absolute
g,everse Input Alarm encoder onlv)
12| N-CL |/ urrent 30| ALOl | Code
External 0 Alarm Code
Input utput QOutput (0
13 |+24 VIN| Power 31| ALO2 u pﬁ | pen
- Input Open c(;)Utchto)r
14| SON se;:ouct)N 32| ALO3 |Collector P
P P Drwve Output Alarm Code
Forward 15| P-CON Input Servo 33| SG-AL C Outputov
16| P-OT | Prohibat 34| ALM | Alarm ommon
Input Reverse Output Servo
Alarm 17| N-OT | Prohibat 35 | ALM-SG| Alarm
— Input Frame Output
18 JALMRST| Reset 36 FG
L Input Ground




(2) 1/0 Signals and Connector 1CN

ke
fsxg2ese ragnes erny= *8 = - ¢ %

SGD SERVOPACK
(TYPE SGD{_¥¥
:
V-REF |3
SPEED REFERENCE |
+2 TO +10 V/RATED r/min™" 1= SG 4
i L |am
1
.y s
TORQUE REFERENCE Psg I2
+1 TO +10V/RATED TORQUE T 1
ok
SEN SIGNAL +5V %
INPUT E
ov 6
:
4
BACKUP BATTERY - .
287045V . BATO 529
G v 2
v S 20
B3
; -
)
'y N
- 3
N E )
o 4
i 224,
£ a
H L2
] Z
+24v INjj3  fTER p
f ! 24
24Vt — [ EsmA I}I<l P
SERVO ON AT ON S-ON '
A
P CONTROL AT ON S
265
OVERTRAVEL AT
REVERSE RUNNING AT OFF
OVERTRAVEL AT
FORWARD RUNNING AT OFF Ii < :
“ - r
ALARM RESET | s ALM-RSTY8 36:0
AT ON J;: _5._1?‘?} H
CURRENT LIMIT AT | — N-CL 2 )l ,
REVERSE RUNNING AT ON ‘% \_.Dq}:-‘:w ]
x Iy o ¥
—_— [ Aneg #
CURRENT LIMIT AT | 55 P-CL 41 L___i .
FORWARD RUNNING AT ON |§ H

* IP Twisted patr wires

Notes

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

BK

V-CMP

TGON

SG-CoM
ALM+

ALM-

ALO1
ALO2

ALO3
SG-AL

PAO
*PAO

PBO
«PBO

PCO
*PCO

PSO
*PSO
SG(0V)

FG

Fig 56 /O Signals Connection and Connecor 1CN
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BRAKE INTERLOCK OQUTPUT
(OFF AT BRAKE READY)

SPEED COINCIDENCE OUTPUT
(ON WHEN SPEED IS OBTAINED)

TGON OUTPUT
(ON AT EXCEEDING THE LEVEL)

ALARM OUTPUT
(OFF AT ALARM)

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

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

>

PG FREQUENCY DIVISION OUTPUT
APPLICABLE LINE DRIVER

SN 75175 or MC 3486 made by
Texas Instruments Inc




(3) Input Signals of Connector 1CN

Table 5 10 Input Signals

Signal

Connecto

r

Name 1CN No Function Description
* Inputting this signal makes the SERVOPACK ready
to receive speed reference inputs
AN * Base block and dynamic brake are cleared
§-ON 14 Servo ON * When Servo ON signal 1s not required, 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 input, while the main
circuit 1s kept energized
(4 functions)
can be Zero-clamp drive {nput;,mg this signal maintains the motor 1n servo lock
stop) status
P-CON selected by reference Prevent the motor from drifting
tt th
:)et X‘g Be 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 speed rotating Used with 1st tc 3rd speed selection signal input
~ 7 | direction reference | (N-CL, P-CL)
* In the case of linear motion, etc , connect limit
switch signal according to the run direction Since 1t
N-OT 17 Reverse runnming 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 “N- 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
*2to 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
*1 to +10 V/=+ rated torque is obtained by setting user
T-REF 1(2) Torqtue reference constant Cn-13
npu Set to £3 V /= rated torque prior to being shipped
Current limit at
reverse runmng
N-CL 12 ?fg%r:ongid speed Current lim1t reference input or external setting speed
selection refgrence) (1st to 3rd speecll) selection reference input 1s obtained
Current limat 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 11 reference constant
(1st to 3rd speed
selection reference)
ALMRST 18 Alarm reset Resets the servo alarm status
Bgscll:;ig E’f tfletry These terminals are for connecting backup battery in
BAT 28 p p case of a power |lfa1lure of the absolute encoder
BATO 29 Backup b Applicable voltalge 1s 2 8to 45V (No battery 1s
p battery
negative input provided by YASKAWA )
Turning this signal from low to high provides +5 V to
the absolute encoder, outputs serial data and initial
SEN 5 (6) Sensor ON pulse, and starts normal operation Turning SEN

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




(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 1CN "

(5) Output Signals

Table 5 11 Output Signals

?\l'grr:,‘ael (%%nﬁeﬁtgr Function Description
* Goes OFF when fault 1s detected
ALM 34 (35) 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) OBJ?;{:tmterlock Ouputs timing signal for external brake signal
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 =| « To be recerved by a line receiver (SN75175 made by
19 Phase-B, -B
* PBO 23 (19) z;gtnilt ase 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
 This 1s PG phase-S signal output The cumulative
number of motor rotations 1s continuously output in
PSO 2% PG _ | seral data
* PSO 97 signal Phase-S, -S This signal 1s output by a line driver (SN75ALS194NS
output made by Texas Instruments or equivalent)
e Receive this signal by a line driver (SN75175 made
by Texas Instruments or equivalent)
ALO1 30 Open collector output
ALO2 311 (%) ﬁ;gglcgggm code Max voltage applied 30 VDC
ALO3 32 Max output current 20 mA

Note

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

There are seven output signals

TGON (or current 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

Apphed Voltage (V Max) = 30 V
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 circut (Fig 5 7)

JSGD SERVOPACK
OUTPUT I i
RELAY ,i:L Ir TRANS,STPJ': TOCOUPLER ¢ GO (CURRENT LIMIT DETECTION)
+ Y- ) - v BRAKE INTERLOCK
av'l L74_] VMax q * = SERVO ALARM
1 SPEED COINCIDENCE
/ T
FLYWHEEL DIODE i
(CONNECT THE DIODE TO |§§
THE CORRECT POLARITY ) ¥

Fig 57 Output Circurt

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
MAREECESS

P PR RO T T
+5V 164118

p

£

-
oy

PHASE A kR, Q2 3 PHASEA
Py i: 1
Lo Té’ ’_i Line receiver
: 6 Type SN75175 or equivalent
PHASE-B R PHASE-B  (made by Texas Instruments Inc )
P I? ] 7 R Terminate resistor
p f (220 to 470Q)
4
i l§ h& C Decoupling capacitor
b :
i /R 10 11 ©14F)
PHASE C —— PHASEC
prls g o
OUTPUT LINE DRIVER T oo v e, s
i 5, o Y R L
TYPE MC3487 I CHOKE COIL 7|
i +5V

BT e

+ SMOOTHING
C T Z @APACITOR

6 #

ov

ov

wa S

o
<<
[y -
.
8:%_'? ==
;
S o
CEITE Y

3 &
i, -
BT AAL he A it s PR 0 T P T L Sty Mo 1 7k VAL I

SGD SERVOPACK  RECEIVER CIRCUIT (PROVIDED BY USER)

‘Pl Twisted pair wires
S’

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 PHASE-A _—L_-I—l——l_
L1 I |
sEs — 1 T rr
j——‘, PHASE-B
PHASE-C ﬂ t PHASE C [—I t

(b) In case the absolute encoder 1s applied

FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE A 1 [ 1 [ PHASE-A —| I_I l__
° mo
—L_ PHASE B
PHASE-C I I —_— PHASE C I l —

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

Fig 59 Forward/Reverse Output Phase



5.7 CONNECTOR TO TERMINAL CONVERSION UNIT FOR 1CN
(PERIPHERAL DEVICES FOR SGD SERVOPACK)

(1) Application

SGD SERVOPACK CONNECTOR TO TERMINAL
SGD{ITls CONVERSION UNIT
.
3CN mn
CONNECTING 8
" CABLE E
; CONNECTION
1CN . TO1CN
M) Pl P .
2CN P 3
SCREW M3 5 2

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

(2) Connecting Cable (Accessories for conversion unit JTUSP-TA36 )

CONNECTOR ON TERMINAL
CONVERSION UNIT (40P)
CONNECTOR ON AMPLIFIER SIDE (36P) FCN 367J040 AU
10136-6000EL
(s
O
500 J




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 Batters (+)
2 PGOV Power Power |12 | BAT + |(For absolute Balters (-
oV (1Y encoder onls ) atters ()
PGOV 13| BAT — |(For absolute
encoder onlyv)
4 | PG5V wul| pc |FG Input
PG PG C-phase PG Inout
Power PG5V Power 15 <PC p
C-phase
oV 5V PG Input
6 | PG5V 16 PA
Rotating | - A-phase PG I ;
| DIR Direction 17 1 PA A upu
PG Input Tnput -phase
l S phase (For PG Input
8| PS 18 PB
absolute PG Input B-phase
encoder onl) +PS S phase (For 19 PB PG Input
al:isolutel ) * B-phase
encoder onh Frame
10 20 FG Ground
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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
Drawtng No

Incremental Encoder B9400064

Absolute Encoder DP8409123

General

Double KQVV-SW

Double KQVV-SW

AWG22 x 3C AWG22 x 3C
Specificat

pectiications AWG26 X 4P AWG26 x 6P
Fimshing $75mm (40301 ) $8 0 mm (40 31 m )
Recommended (Soldered Type) (Soldered Type)
Receptacle

Type

Internal

Composition
and Lead Color

A: | Red A: |Red
A: | Black A: | Black
As | Green yellow As | Green yellow
Fi | Bule/Whte blue | L V5?4 PAT | g, | Blue/White blue | . "'sted par
wires wires
F Yellow/White Twisted pair B Yellow/White 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/Whate Twisted pair
‘| orange wires orange wires
B Purple/Whate Twisted pair
" | purple wires
Ba Gray/Whaite Twisted pair
gray wires

YASKAWA
Standard
Specifications

Standard lengths

3m,5m, 10 m, 15m, 20"

m

* For cables with connectors, see Par 10 5, “CABLES ”

Note Allowable wiring distance between SGD SERVOPACK and SGM SERVOMOTOR (PG)
1s 20 m max Cables must be assembled by authorized vendo:ff' with appropriate tooling

_37_



5.8.3 Connection

INCREMENTAL ENCODER 012 '"',"_2_\ SGD SERVOPACK
I 4,m»~:ni3 31 UE' P } | I Tre 7 7 ——-——-g
¢ 2 1BLUE/BLACK , | “
- Q Pad
; | veuow: k. |
3 YELLOW/ | 4 | 2 £
b CACK - 3
- ! ¥
5 ! 2
¢ b g] ! £
4 b ‘ s P E2
~ ] b OUTPUT LINE DRIVER ¥ ' P
: i Lo ! SN75ALS 194NS* | 1| (RECEIVER &
i e o K N I [SN751750R'
N b g 1| |EQUIVALENTS
[ ! 5, [ S
: A P I &
1 8 ! oo &
: 7 i PG5V ¥ Lo P
4 ¢ ; : PGOV 3, ! ! i i
H by 1 Y ! ] -
- GRS m——
K N i E 1-18] ol B 3
K %z 08 mm? E ! ov Ny B nd
& i »4)
: ;} : : }z
o 9, | ORANGE | DIR "
5 g Mo T 1-36%
| # 3 b, kd
& ntre weosn w24 CABLE 2320, 0, ,L-,a «,,;ﬂ
DP9320089 1 hd

(R

Ty Twisted pair wires

/

* i'lade 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

P T TSR "r"‘ﬁ?ﬁ! o F
-~ pa HASE / -20; / N
*PA I< 1-21X *PAO! ]
S P

]

¥
|
H

3
L,
&

[+

¥

1]
T

=
%
: 1WHITE/BLUE 1 D>
° 2YELLOW P 2-17 0 PHASE B " pBO ! b 1 2 ]
3 PB L ¢
- PHASE- - 3
: e D
d OUTPUTLINEDRIVER | | [¥
. ) I [LINE RECEIVER
SN75ALS 194NS I v
. =PG5V é Iy [8N751750R
: & i 1 'EQUIVALENT*
4 [} ‘:} x
: ! % +5V§
; ov
; LR #
N ] 1 !{; ;11
3 ov N S 4
1-26: BAT®, 1]z ¥
" B T T R Y
¢ GREEN/ '2-7_ DIR
. YELLOW . TA i
s 9 / N 1-36
:‘ 40 3 mm2 2-20
e nipe s g e e CABLE S rat o wure,

= DP9320088 1 -

11 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

1MCCB _H_J E

SINGLE PHASE —< o—M\— l—?ﬂn e
200 TO 230 VAC ¥ i

! £ El
(50/60 Hz) —3 o—M 1} ?g Ve
¥

W
YSGD SERVOPACK ]
B q
5 R '34
+ - »
DC24 V. %131 SERVO ALARM
- L v‘;l:'s,z T LT ey »}’f

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 mn 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 is of a capacitor mput type, large in-rush current flows when
the mam 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 immedately after
power turns OFF  Make sure to turn ON the power after the time shown below has
elapsed

01AS
22:2 02AS | 08AS | 200 VAC input
T SGD 04AS
e -
P A5BS
A3BS | 01BS — 100 VAC 1nput
02BS
Power Holding 6s 10s 15s | Max Value
Time

Caution .
High voltage remains for a while n SERVOPACK after power goes OFF

_40_




6.2 SPEED REFERENCE

6.2.1 Speed Reference Circuit

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

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

made by Sakae Tsushin Inc
R
¢
"3
18kQ (1 ¥
(1/2 W OR OVER) l $GD SERVOPACK
P €
TYPE 25HP 10B
OR EQUIVALENT
12V %Q 1-3

irmsnanpnns

(a2) When Multiple-rotation Type,
Wire-Wound Variable Resistor 1s used

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

0

R

“SGD

%SERVOPACK
TYPE RV3OYN (FOR LOW SPEED) 2
TYPERVOYN | OR EQUIVALENT

1 OR EQUIVALENT 01kQ (FOR HIGH
12v=_ 3 SPEED)

i
%Q )1-3
2 500 1
e:gzt&‘?’}&ﬁww}:w

Note When a carbon resistor 1s used, great res1dua1 resistance remains,
so the speed control range becomes approximately ‘00 1

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

(b) When Carbon Variable Resistor is used

Fig 62 Method for Giving Speed Refe»rence Voltage
(for Accurate Speed Settmg)
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(2) For relatively rough speed setting

3
18kQ (1/2 WOR OVER) L@GD SERVOPACK
TYPE RV30YN g
_l OREQUIVALENT
12V

2kQ

4]
(=
(=4
—

A ety

i

o s

%1 [

N

#

wicet HEERT ey

Note When a carbon resistor 1s used, great residual resistance remarins,
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 circuit (1CN-®), but set to 0 V

it
13
18kQ (1/2 W OR OVER) .56
‘ *SERVOPACK
TYPE 25HP 10B ‘
OR EQUIVALENT

{
. i
12V %0 ), 1-3

2 1—4

YT ok LERTTINTNG sewop it

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

18kQ RUN (ON) i
(1/2 W OR OVER) STOP (OFF) SGD
+'SERVOPACK
TYPE RV30YN ‘

OR EQUIVALENT

1v I %0
—
R

(b) When Carbon Variable Resistor is used

Fig 6 4 Method for Giving Stop Reference



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 -OP03A), 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-0F,

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 173 | id

Set the time 1n mulliseconds accelerating to the maximum motor rotation speed (ta) to
user constant Cn-07 and decelerating to stop (¢ «) to user !u,constant Cn-23
Make sure to set both user constants Cn-07 and Cn-23

_43_



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 mputs P-CL and N-CL Specify the direction of rotation
by P-CON 1nput

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
terminals 1 and 2 of 1ICN

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 variable resistor (with dial MD10-30B4)

R

3

18kQ (1/2W OR OVER) $SGD SERVOPACK

b
L

TYPE 25HP 10B
OR EQUIVALENT

2kQ

£KE

s

&
i3
i
3
X

12v_"

i
1-2
£ SRR ANy

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



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

1kQ (1/2W OR OVER) 1 8kQ (1/2W OR OVER)

—r _ e
TYPE WN 1* 3 (FORLOW TORQUET
et H

TYPE OR EQUIVALENT] |, 2
| RV30YNOR 01kQl ] (FOR HIGH

1V pQuIVALENT 13 1 TORQUE)

2kQ o—-4
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 Vanable Resistor is used

Fig 65 Method of Giving Torque Reference Voltage
(for accurate torque setting)

(2) For relatively rough torque setting

SGD SEVOPACK

1 8kQ (1/2 OR OVER)

k.
.

N
A

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

Fig 66 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 turming 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 apphes torque reference voltage across terminals 1 and 2 of input
ICN, 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 in 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)

&

FTIN

1y

LT

18kQ (1/2 W OR OVER)
—_—
aed

TYPE 25HP 10B
OR EQUIVALENT

12v_" 2kQ

SGD SERVOPACK

:

S

i
Y 1-1 1-3)
ki

k3]
1000 1 é; 12 (1—4)
Aoy s T s

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

g




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

1kQ (1/2W OROVER) 18kQ (1/2 W OR OVER)
‘ 6GD SERVOPACK

3 (FOR LOW TORQUE)’:

2 i‘

e

G 0.1kQ (FOR HIGH 5

12v—— RV30YN OR {3 1 TORQUE) i

T EQUIVALENT — ¥
"a —0 O—d 1-1 1-3)

2 500 1 H

¥ 1-2 (1-0)

3 s B
be 52 o8 VL EE S BETET oy

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 Voltage
(for accurate torque or speed limit setting)

(2) For relatively rough torque or speed limit setting

i
‘;;seo SERVOPACK

¥
¥

»
t3

18kQ(1/2 WOR OVER)

i
] 1-1 (1-3)
f

|2

3
&¥
5001 ¥ 1-2 10
2% RUY e RN BT Nk » 8

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 relauvely rough torque or speed limat setting)



6.4 USE OF 12-BIT ABSOLUTE ENCODER

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

SGD SERVOPACK
!_?*3 7wk 5L 9 58 ek &8 4 2 7w PF LI L) SEN
ABSOLUTE ENCODER ~ |¥ SERIAL DATA i
pa 4 I
A £ O—e] FREQUENCY — PAO
PB : DIVIDING
PG " CIRCUIT 7 PBO
! f
PC fi? fi
5 PCO
ps f ?
- < PSO
5T I TE T Sy ST T B W i A2 7§

Fig 69 Absolute Encoder Output

When SEN signal 1s mput (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 thus, 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

sensioNaL —2EF ] ON
PAO _UNDEFINED | Roivey | T GE T B
PBO _ UNDEFINED EERERD SHD BT
1 [SERIAL [EEdiir, NORMAL
DATA ] I INCREMENTAL PULSE
INITIAL
INCREMENT
ABSOLUTE DATA - MENTAL PULSE
PSO _UNDEFINED | BT
NO OF ROTATIONS
OF SERIAL DATA

Fig 6 10 Absolute Data Output



6.4.1 Absolute Data Contents
Senal data

Indicates the position of the motor shaft (1n terms of revolutions) from the reference

position (value set at setup time)
Initial 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 senal data value 1s M (revolutions), the imtial 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 can be found by

the expression
[Pe=MXR + Po|

REFERENCE POSITION

(SETUP) CURRENT POSITION ( P; )
COORDINATE _~2 -1 v 0 no
VALUES ! ; t - :

E L +1 b4z |
! | 1 1 [
VALUES OF M —1 f -
i ] P
H 1
| ! P.
b Po
(Example)

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

Po Imual incremental pulses read-out from encoder (Normally, negative value)
Ps Immual incremental pulses read-out at setup point (Normally, negative value
Thus value 1s stored and controlled by upper controller )

Pwm Current value required 1n user's system

R Number of pulses (4096 pulses for this encoder)

Pe = MXR+ Po
Pm = Peg — 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
(PROVIDED BY USER) SGD SERVOPACK
T =Ty nr;‘;zm [Z2TYET npzm?l SEN gwuﬂm
2 *l -5
H /
& 1
3 *
7406 f sG g,
4 i1- 6
l;
X BAT 331 28
de ¥ is
BATTERY Te H .%;
5] BATO
i AT I-29
LINE ?; B
%
SERIAL RECEIVER f PAO i
INTERFACE [OrRT XPAO o2
CIRCUIT g p-2
; 14
B PBO f1- 22
up [_OR 7§ *PBBO *31 23
UP DOWN [=f 2. PHASE B H
COUNTER DECODER H PCO :
f pcw ¥PCO f: i g;
[y
@
CLEAR i PS5O ~§
Ps WL ¥P50 1-26
APPLICABLE LINE RECEIVER R i1 - 27
SN75175 OR MC3486 i :
Made by Texas Instruments Inc i SG b
R TERMINATE RESISTOR ov % = Y 1-19
Waﬂ%g?zgtﬁ 4700), o BN F e 85 FRE @ BT VY AR T ﬁl éz- i T RAR T

Fig 6 11 Example of Output Processing Circuit

6.4.3 Absolute Data Receive

Process absolute data 1n the following sequence

—
SEN — SERIAL  INCAMAS1ENTAL INCREMENTAL
______ DATA  PULSE | _PULSE
PAO UNDEFINED! (x| Lasamip@raneaanr
(A) (Ag)
PBO ::::.UNDEELN_E_D- 100 me M SEREN ) GRS
0 ms Min
(Bg) (B¢)
10 ms Max l 140 ms Typ Be ' Be
APPROX :
23 ms 25 ms Max
- 1TO3ms I
PSO ___ |UNDEFINED; by GBI TR
|NO OF ROTATIONS
OF SERIAL DATA

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 senal data of 8 bytes

@ Normal incremental operation status 1s entered m approx 50 ms after the last senal data

are received 51 —



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 bit

Parity Even

Character Code ASCII 7 bits

Data Format ?Oc:l:ga)w:(er;élg(lljs/?(;i%()+/_),

0" TO "g*
"P" OR "A" -+- OR"—" N -~ "CR"
pa B T Bd T e &= OB

~—
~ae
~—

0 0000O0 1010

-~ —

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 digats) from the
reference point (set at setup time) are output 1n the format shown n Table 6 1
Zero rotation 1s displayed by either E + 00000 (CRJ or [P — 00000 (CR)|

Number of cumulative rotations is counted from O through 99999, then rotation
register rolls over to 00000




6.4.5 Serial Data Specification for Phase-S (PSO) No. of Rotations

Table 6 2 Sertal Data Specification for Phase-S

Transmission Mode

Asynchronous (ASYNC)

Baud Rate 9600 baud
Start Bit 1 b1t
Stop Bit 1 b1t
Parity Even

Character Code

ASCII 7 bats

Data Format

13 characters , (P/A), (+/-),
(0to 9) X 5 digits, (0to 9) X 4 digits (CR)

P

OR OR
A = -

NO OF ROTATIONS
(5 DIGITS)
lol !0 Ilgﬁ

ABSOLUTE POSITION IN A
SINGLE TURN (4 DIGITS)
» "0"TO"9"

"CR"

|50 )

PS:

s
~.

R & O B9 o O B9 I J .

000001010

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.



6.4.6 Incremental Pulse

Imtial 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 R e T T T e T
ENCODER f TI
PA s 5
e FREQUENCY ; PAO
PB - DIVIDER z, -
1}%& IF;IR : > NUMBER OF
{ ) *| SETTING PULSES/REV
PC '§
1P/R Rl d¥ FWEY Gy B T Yye ¢HPOEIT gul ¥ 1P/R PCO
Fig 6 15 Incremental Pulse
Output Phase
FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE-A PHASE-A
[ 90°! J==t 90° !
PHASE-B 1 1 4 !
—|__||_li pHase 8 J || LI
| 1
PHASE C l_] ! PHASE-C m [y

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) synchromizes with PAQO, 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

PAO —l—

PBO =

g

t=t'<2t

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

Fig 6 17 Frequency Dividing Ratio and Output Phase Difference



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 serial data and imitial 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 1f 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
mput and the encoder starts normal operation, that 1s, sending of seral data and 1nitial

incremental pulse 1s complete

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

SERVO ON _—.l DISREGARDED
e
| - +ABSOLUTE! i
SEN SIGNAL DATA ﬁ\j—l_'/

SENDING

MOTOR BASE BLOCK | BASE BLOCK RELEASING
ENERGIZE

(6) Electrical Specifications

(CIRCUIT PROVIDED BY USER) oD SERVOPACK

[P P P PR S TR AR ST

T r # A B e o i i T LA SEN 1-4 !s# 1000
+5V
& APPRX 1 mA AT i‘ o
%[ HIGH LEVEL Y A
ov ;

0SEN E
EQUIVALENT %’I | v
TO 7408 g’ g ov
A L e e T T X L l ?‘w!E T R B T T

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

Fig 6 18 Electrical Specifications of I:SEN Signal
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6.4.8 Battery

Be sure to use battery to store position information if 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 monitored n 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



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

'

(D 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 hagh, +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 1s 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 \Iﬁnng

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

error occurs, setup has been completed If alarm |7 1s output, restart from (D
|




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 | 8]0 | 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 ALM80 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 senial data from the PAO and PSO output terminals 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 yjudgment, ALMS8

* , 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 | 8(0| on the digital operator but
phase-A and -S serial data are not output since the encoder 1s functioning normally (For
details of the seral data, see Table 6 4 )

Table 6 3 Alarm Output

Name Contents

Backup voltage drop 1s detected (This check ensures

Al
Backup Alarm data reliability of the number of cumulative rotations )

Battery voltage drop 1s detected (This checks for battery

Battery Alarm
4 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 (indicating an internal
error in the encoder)

Overspeed

Absolute Error




Table 6 4 Encoder Alarm Output

Input Display Output
Status
SEN Signal D'g'g‘l'sgf:;am' Phase-A Output (PAO) Phase-S Output (PSO)

Normal Hgh [ [rluln] [ |P+0O0000 oooD
Operation

(SV ON)

or
L[ [ [b]b]

(SV OFF)

Error ' !

Occurrence L ! 'A | 8 ‘ﬂ H+LIOO0E, O l
Also (d), ("), (D) and (B)
are available |

o (]
(Encoder (SGD SERVOPACK Not Specified
power* OFF) Alarm Code) l
men | L AT ] o irnos EE] ALARMO* *%%x
(Encoder
power ON) (Phase-A Serial Data)
| | l
¥ ¥ ¥
Low ALMS8* l CF] Not Specified
(Encoder
(SGD SERVOPACK
power OFF) Alarm Code)
(Perform an alarm reset For the reset method, refer to Par 8 3 )
|

When o] | Low—thgn | T T Tp[b] A+O0000 | ¢r | | A+0omon, oo

error 1s | | (Encoder i

detected Power ON) (P)

L1 [rfufn] LML | p+Ooomo oo0g
(SV ON)
Note

‘LI ICX" shows optional numbers

“okkkk
details, see Table 6 5 )

shows optional characters and numbers (It depends on the type of alarm code For



Table 6 5 Output in accordance with Encoder Alarm

Display Phase-A Output (PAO) Phase-S Output (PSO)
Alarm Digital Operator | (Phase-A Serial (SGD-SERVOPACK (Phase-S Serial
Display Data) Alarm Code) Data)
ALARMOA ALM 81 ALARMOA,
Backup Alarm Al81i1
[T TaTs]1] BACK
ALARMOD ALM 83 ALARMOD,
Battery Alarm Algls
S
ALARMOB ALM 82 ALARMOB,
Checksum Error Al8|2
S
ALARMOP ALM 85 ALARMOP,
Overspeed A|81|5
L[ [alsfs] OVER
ALARMOH ALM 84 ALARMOH,
Absolute Error | | IA I 8 l 4J
ALARMOE ALM 81 ALARMOE,
Backup Alarm
+ LT Jafs]1] R BACK

Battery Alarm

(or BATT)

Notes

1 Digtal 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 ”



Table 6 6 Alarm Displays

Digital Operator Alarm Code ALM Detection
(Traceback Data) Serial Qutput Output
on ALM 00 Cr x ¥ Absolute Encoder Data Error
HEE ALM 02 Cr X Parameter Breakdown
E‘G‘-{ ALM 04 Cr X Parameter Setting Error
= ALM 10 Cr X Overcurrent
H L{B ALM 40 Cr X Overvoltage
Fl”_'-p ! ALM 51 Ci % f‘ne;:b:ﬁgegv)erspeed (Detected at 110% of
FISE' ALM 52 CRr % ;)fversle'zzaesdpi?ife)rence Input (Detected at 110%
a7t ALM 71 Cr X Overload (Momentary overload)
= -,'E' ALM 72 Cr X Overload (Continuous overload)
REL ALM 80 Cr X Encoder Error
F,’B ! ALM 81 Cr X Encoder Backup AlarmT
F,'EE ALM 82 Cr X Encoder Checksum Error |
HBB ALM 83 Cr X Encoder Battery Alarm T
REY ALM 84 Cr X Encoder Absolute Error
RES ALM 85 Cr X Encoder Overspeed
AL ! ALM bl Cr X Reference Input Read Error
o ALMcl Cr X Overrun
F”-:-', ALM ¢3 Cr % iﬁl;}, PB-phase Disconnection of PG Signal
HL-'-,' ALMc4 Cr X PC Disconnection of PG Signal Line
Momentary Power Loss Alarm (Detected
HF; ALM F3 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
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6.4.11 Alarm Code Serial Output

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

(1) Senal data receiving

Use a sequence as shown 1 Fig 6 19 to process alarm data

ALARM OCCURRENCE ALARM RESET
ALM ALM
svaim  ——1 | va—
! OFF (ON
ALM RST !
THI | |
—t red |
SEN . [H] SERIALDATA |
——— TS EIT Ty ~
PA T }ggmpgnngpﬁl E. I|
PB TiONDEFWED T EUNDERNED 11 |
1 42 L Normal PG pulse
Pc N ! :’u’?ﬁj’“@: gg t‘@éﬁm%g}__ . -:_ - I?"’f‘ -;f_&-@ p | nd fl d
[ BN M L¢3 TS 4k S Skt S < N IR 4 e ulse undefine
1 {soTO®Oms| | B
'5ms' 20 ms ‘ '10ms' 5ms'
Min Max Max Min

PO

Fig 6 19 Alarm Data Receiving Process

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

After 20 ms, set serial data reception-waiting-state

Receive senal data of 7 bytes

Alarm releasing process 1s enabled approx 5 ms after the last seral 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 sernial data specifications

- Alarm senal data

"CODE"

%ata Transmission Asynchronous (ASYNC) "A;' L’ "M: e — w " "gn "
Method PA F&! Fod Pad [ Cwf o [
Baud Rate 9600 bauds P 1
Start Bit 1 b1t —Lr]___[‘]_'—;_
Stop Bit 1 bat Zw: 1
Parity Even g D"A,Il'\ E 'F_a
Character Code ASCII 7 bits *;, %g
@

Data Format

7 characters (A) (L) (M)
(alarm code) ( ) (CR)

Fig 6 20 Sernal Data

- 7 bytes of seral data (7 characters) are sent

(A), (L), (M), (alarm code), () and (CR) are available for the format
(CR) 1s the code of carriage return
Refer to Table 6 6 for alarm codes



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

— 63 —



6.5.2 Alarm Detection Functions

Table 6 7 lists alarm detection functions of the SGD SERVOPACK Type of alarm
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-OP02A-1 Type Outout Code[SVALM Detection Detection Contents
JUSP-OPO3A Type P Output | Function
ALO1{ALOZ|ALO3
::', glﬁ w | x| x % EriZimeter ;/:nd:tl;s::‘l;éte error or parameter error
¢ An overcurrent for the main circuit
01 0 1s detected
Lo | O x| x| X |Overcurrent | 4 overheat for the SERVOPACK
heat sink 1s detected
::" l..l ::'l < | %10 | Overvoltage Eilsurtnzg {:;.I‘CUIt DC voltage exceeds
* « The motor speed exceeds the
c“:[l olx|o % 0 d maximum allowable rotation speed
ret verspee « Speed reference voltage exceeding
the max rotation speed is 1nput
*
™17 An overload to the motor and the SGD
HoH OO0 x| Overlead SERVOPACK 1s detected
H b [ < | x| x % iefe:e;r;cil Trouble with the circuit on the SGD
= er‘r’zr 2 SERVOPACK board 1s detected
* ' ghase Detection | , Overrun resulting from connection
o [:I olxlo % orror error of the motor or PG signals
L ' Dverrun « Disconnection 1s detected in PG
" of PO gnallme|  SiER@1 cables
*
HED X | X1 X X Encoder alarm| Absolute encoder alarm
HF % 10| x v Momentary Momentary power failure (less than
1 power loss holding time) 1s detected
LPFOD
- - (not specified) operator Transmaission error between digital
'-P'- "1 P (transmission | operator and SGD SERVOPACK
L ' T ] error)
’qan s x| x O This 1s not an
alarm

1 A numeral appears 1n this position 1dentifying the type of the alarm (For details, see

Tables 8A 6 and 8B 6 )



6.5.3 Servo Alarm Output (ALM, ALM-SG)

If any of the alarm detection functions listed i Par 6 5 2 1s activated, the power dnive 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 h ghts
" When a digital operator 1s provided Alarm contents are displayed on the digital operator
(See Table 6 3 ) An alarm code 1s 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 hustory 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 1s 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) "

_65_.



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 Driving a motor to lower objects (without counterweight)

Since SGD SERVOPACK has short timé 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 1nertia J. converted to the motor shaft, refer to the following figs
(200 VAC, with incremental encoder)

LOAD INERTIA

(kg m2X104) LOAD INERTIA

(0z in s2x103 (kg mZX10%)

(0z In s2X1093) L
60 200W
30w AL
100 075} 369(5220z 1n s2X103)
063(8800z 1 s2X103)
75 40r 3
05
2 | 215
50
2 F
025 |
25 'r
0 | 0 L 0 L 0 1
0 3000 4500 , 0 3000 4500
SPEED (r/ma SPEED (r/mn)
LOAD INERTIA LOAD INERTIA
(kg m2X104) (kg m2X104)
oz In $2X103) 10 (oz In s2X103)
125 k 50W 60 L 400W
. 078(1100z m s2X10%) 4 38(5410z m £X107)
100 075
40 3t
75
05
50 | 2r 19
20 -
025
25 r
oL 0 . L 0 1 1
0 3000 4500 0 3000 4500
SPEED (r/mn) SPEED (r/mn)
LOAD INERTIA LOAD INERTIA
(kg m2X104) (kg m2X104)
(0z n s2X103) (0z In s2X103)-
100W
750W
wf 157 200 150 13408907 m s2x109)
12(1700z 1 $2X103)
15 150
10 10
10 + 100
05 5 417
Sr 50
oL o L oL o I ]
0 3000 4500 0 3000 4500
SPEED (r/mn) SPEED (r/mwn)



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 limit

- 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-RG08 Remarks
Applicable SGD SERVOPACK | SGD-__
Cegeneratlve Operation 380 VDC
oltage
Regenerative Current 8 ADC Regenerative resistance

value 50Q, 60 W

Alarm Detection Function

Regenerative resistance disconnection,
regenerative TR malfunction, overvoltage

Alarm Output

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

200V operation 1s
avatlable

Size in mm (in inches)

55 W X 160 H X 130 D
(217W X630 H xX512D)

(2) Recommended Connection

AC1¢

SGD SERVOPACK

Fr T

T2
I Ve Vig®

200 TO 230 V
OR

100 TO 115V

ey
[C 2 c.rvofrusmn m it adnng®

REGENERATIVE UNIT

Fig 621 Connecting of Regenerative Unit
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(3) Notes on Applications

* The regenerative unit 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 Q@ on the regenerative unit 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 1n 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 selection Connection should be made
so that the power 1s supplied and cut through the primary side of the transformer



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 g:’—(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 wiring and grounding 1s shown in Fig 6 22

(1) Grounding Method

FECE T I e B EE ot mEen R TRr oihad eiaBF te aniBERT AR T & LR by axme D Temadn B R e SGM SERVOMOTOR

200 VAC i} R 3
OR ZLF H SGD \«i
100 VAC T - SERVOPACK B

::s " FG

35mm? b
ORLARGER |

2 (FRAME) ! ) J4

2 (—i i H

a L ICN ¢ ﬂ [y yweras,

iy - > 5 -

:i p Y

R l OPERATING RELAY ;

! i \ SEQUENCE | 35mm? g

M T--"" ~  USER SIGNAL OR &

i | GENERATING CIRCUIT LARGER%;

% ¢ - -

B : 5

3 | | :

) 11 fl

i E

B P z)

€] £

o : P AVE 35mm?

% ! oR &

53 ] (GROUND)

N 1L LARGER &

! ,J,f mm2 OR LARGER

i (FRAME) Y (FRAME) (FRAME)a 5 mm2 OR

2 LARGER

“‘; 35 mm2 OR LARGER A

s T e & T W2

(PANEL GROUNDING)

B INT s p SRR CEETE TRy g, BEEe T Byag F¥REeey

= 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 g—:' 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

termmnal () of SGD SERVOPACK (Termmal (2) of SGD SERVOPACK should be

directly grounded )
*SGD SERVOPACK SG 0 V

Noise may remain in the nput signal line, so make sure to ground SG 0 V. When motor
wirng 1s contained 1n metal conduits, the conduits and boxes must be grounded The

above grounding uses one-point grounding

(2) Noise Filter Installation

When noise filters are nstalled to prevent noise from the power line, the block type must
be used The recommended noise filters are shown in Table 69 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 623 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
S0W | SGD-A5AS
(0 07 HP) LF-205A Single-phase 200 VAC
100 W . | sGD-01aS class. 54
013 HP .
200 VAC (200 - ) M
(0 27 HP) SGD-02AS Good B
400 W :l Single-phase 200 VAC
(0 53 HP) SGD-04AS LF-210 class, 10 A
750 W i Single-phase 200 VAC
(101 Hp) | SGD-08AS FE220 | lass, 20 A
30 W
(0 04 HP) SGD-A3BS
50 W - - Single-phase 200 VAC
(0 07 HP) SGD-A5BS LF-205A class, 5 A
100 VAC 100 W
SGD-01BS
(0 13 HP) Poor
200 W Single-phase 200 VAC
(0 27 Hp) | SGD-02BS LF-210 | SnEebnS

* Made by Tokin Corp



6.8.1 Noise Control (Cont'd)

(a) Separate the mput and output leads
Do not bundle or run them 1n the same
duct

Fig 623

(b) Do not bundle the ground lead with the
filter output line or other signal lines or
run them 1n the same duct

Fig 624

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

Fig 625

FILTER

BOX

I FILTER

BOX

POOR

q

'I'FZ

1
1

|

POOR

‘ —| FILTER|

f

=
BOX

POOR

T

=

SHIELDED
GROUND

FILTER

l
I FILTER]|

I

./
SEPARATE: CIRCUITS
GOOD

FILTER

THE GROUND LEAD
CAN BE NEAR
THE INPUT LINE

BOX

=>

GOOD

l FILTER

THICK ] toor—

AND
SHORT




(d) If the control panel contains the filter,
connect the filter ground and the

equipment ground to the base of the

control unit

6.8.2 Power Line Protection

Fig 626

CONTROL PANEL

ey

IFILTER

E
| i GROUND

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

Class

SGD SERVOPACK

Power Capacity Per
SGD SERVOPACK *

Current Capacity per
MCCB or Fuset

Type KVA A
SGD-A3AS 025
SGD-A5AS 03 i
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
t Overload characteristics (25°C) 200%/2s or mor(:a, 700%/0 01s or more



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 (2CN-7 ) on the PG
connector (2CN)

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

,/2CN 1(0 V OF PG)

SHORTE :
D 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
25TO35ms ON
SERVO OFF MAIN POWER I OFF
2 SV ON | SERVO ON | SUPPLY !
o 55 TO 75 ms
[ R
= 1 —
- MOTOR POWER ON tB 1B WEROFF
J— PO
POWER OFF | poweron MOTCR POWERON  pPOWER 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 oM
NORMAL
OPERATION
* Alarm occurrence ALARM
2 |
£ ON
é’ * Power OFF ] OFF
S POWER OFF
° POWER ON
S | * Motor Power ON/OFF il |
o
<
= . S
3 prgyg " " "
* BK signal When this period exceeds "Cn-16 X 10 ms",
o & 1 BK signal turns OFF regardless of motor speed
r/min i ;
]
|
« Motor speed i (DB BRAKING)
Cn-15 r/min fp—————————-—
- t
0
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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
0to0 2162 (r/min /V)
-Factory setting 1s rated speed/6 V

(2) Speed Loop Gain  Cn-04 (LOOPHZ)
-Thus 15 the proportional gam 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 is rated torque)
Setting range 1s from 0% to the maximum torque (100% = rated torque)
-It 1s 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 0 r/min to Cn-23
Setting range 1s from 0 to 10,000 (ms)

-Factory setting 1s O (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)
-This 1s torque limit of the motor in the forward running 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 limit of the motor 1n the reverse running direction  Settung range 1s from
0% to the maximum torque (100% = rated torque)
- Factory setting 1s the maximum torque



(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 integer 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
Different 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 setting bits of user constant Cn-01
(1) Zero-clamp Level Cn-OF (ZCLVL)
- Ths 1s the motor rotation speed level at which zerotclamp 1s performed Setting range

1s from O to the maximum speed
* Duning speed control with zero-clamp (set by bit A or B of Cn-01), 1f contact mput
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 O r/min 'ito the maximum speed
- To start jogging, enter the operation reference from the digital operator

- Factory setting 1s 500 (r/min )




(139 Encoder Pulse Number Cn-11 (PULSNO)
- This 1s the number of pulses per rotation of the motor encoder
-Factory setting 1s 2048 (P/R)
-When 12-bit absolute encoder 1s used, set to 1024 (P/R)

(149 Delay Time from Brake Reference Output to SVOFF Operation

Cn-12 (BRKTIM)
-Thss 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, mn increments of 10 ms
Factory setting 1s 0 (X 10 ms)

(19 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
STOP METHOD L—= CONDITION AFTER STOP

Note Numbers 1n a circle indicate bit numbers

1
[}
I
]
I
1
i
P8 STOP : of Cn-01 Arrows indicate standard setting
9 ! DB OFF
i
1 i
0 COASTING{” |
1
OT MODE -
—— @
;
1 I
10 BB
ZERO SPEED @i
STOP n ZERO
: CLAMP
|
(a) Sequence on OT mode
STOP METHOD | CONDITION AFTER STOP

0
@
1

ERROR MODE 0 DB STOP

COASTING!

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

Fig 71 Error Stop Sequences

_78_



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

(17 Reverse Rotation External Current Limit Cn-19 (CLMIR) ]
Thas 1s motor current limit 1n the reverse rotation direction This limt 1s effective when
contact mnput N-CL (1CN-12) in ON Setting range 1s from 0% to the maximum torque
(100% = rated torque) Factory setting 1s the maximurn 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
18 100 (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 (VCMPLV)
The speed coincidence signal 1s output when the absoll»utc 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 cm}!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/min )
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Table 7 3 User Constants Cn-03 through Cn-23 (Constant Setting) List

User Lower; Upper |Setting Prior to
Constant Symbol Name Unit Limit Limit Shipment Remarks
Speed Reference Rated Speed/
‘E Cn-03 | VREFGN Adjustment Gain (r/min)/V| 10 |2162 6V
‘g Cn-04 | LOOPHZ | Speed Loop Gain Hz 1 |2000 80 *
8 Speed Loop
c Cn-05 | PITIME |Integration Time ms 2 | 10000 20
8 Constant
Cn-1A { POSGN Position Loop Gain 1/s 1 {500 40 1
Emergency Stop Max QT Note
Cn-06 | EMGTRQ Torque % 0 Torque Max Torque Mode
Cn08 |TLMTF |Forward Running % o |Max Max Torque |
Torque Limit Torque a
Cn-09 | TLMTR Reverse Running % 0 Max Max Torque Note
@ Torque Limit Torque q
c
® 1
2 | Cni13 |TCRFGN | Zoraue Reference 10 V/ | 10 {100 30
3 Rated Torque
[}
3 Speed Limit with Max
g- Cn-14 | TCRLMT Torque Control I r/man 0 Speed Max Speed
'_
Torque Reference
Cn-17 | TRQFIL Filter Time Constant 100us 0 }250 4
Forward External Max Note
Cn-18 | CLMIF Current Limat % 0 Torque 100
Cn-19 | CLMIR Reverse External % 0 Max 100 Note
Current Limit Torque
Cn-07 |SFsacc | Soft Start Tume me 0 | 10000 0 #
(Acceleration)
2 | cn23 |srspec |Soft Start Time ms 0 | 10000 0 #
< (Deceleration)
':é Max
Cn-0B | TGONLYV | Zero-speed Level r/min 1 20
S Speed
g Cn-OF |ZCLVL Zero-clamp Level r/min 0 |16383 10
% Cn-22 | vCMPLV | Speed Comncidence 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 inertia 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
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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 Limit Shipment Remarks
Brake Timing at
g Motor Rotation Max
@ Cn-15 | BRKSPD | (Speed level at which| r/min 0 100
= b Speed
@ rake reference 1s
S output )
3 Brake Timing at
H Motor Rotation
o Cn-16 | BRKWAI | (Waiting time from 10 ms 10 | 100 50
A SVOFF to brake
reference output )
[ Encoder
ER: Cn-0A |PGRAT | PG Dividing Ratio P/R 16 | 32768 Number of t
-3 Pulses 2048
ge Encod
ncoder
85 | cnu |PuLsNo |RumberofEncoder | pp | 55 | g Number of
m uises 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
» Mode Switch
IS Cn-0E | ACCMSW | (Motor Acceleration |10 (r/min)/s| 0 | 3000 0
2 Detection)
c
)
S | cn-10 [JOGSPD |JOG Speed r/mn | 0 |y 500
» peed
;1:: Max
o Cn-1F |SPEED1 1st Speed r/min 0 100
Speed
Cn-20 |SPEEDZ |2nd Speed r/mn | o |Maex 200
Speed
Cn-21 |SPEED3 |3rd Speed r/mn | o |Max 300
Speed

Note 100% = rated torque

* Factory setting of Cn-04 (speed loop gain) 1s determined by the following conditions
Load inertia = motor 1nertia X 3
Be sure to set the value of Cn-04 to 40 or less when motor 1s rofated 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-llﬂ(Number of Encoder Pulses setting) turn
OFF power and start up again The modified value takes effecl 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 servo s ON at all times
1 0 | The external input (SEN) 1s used
Sequence (ABSO PG) || Regardless of the SEN signal presence, SGD SERVOPACK 0
Input only automatically concludes that the “H” level prevails
Selection 9 0 | The P-OT signal prohibits forward running 0
1 | Forward running 1s permitted at all times
3 0 | The N-OT signal permits reverse running 0
1 | Reverse running 1s permitted at all times
(s)i?gztt]ce 0 TGON signal 1s used as a signal output when rotation 1s detected
Signal 4 (TGON) 0
h —
?T gr(!)gﬁ()) ver 1 | TGON signal 1s used as a signal when current limit 1s detected
Th'nreatmem of 0 | Maintains the servo alarm status at momentary power loss reset
omenta
Power Lors‘é 5 1 1Relea.ses the servo alarm status automatically at momentary power 0
Reset oss reset
0 <DB St0p>
6 The dynamic brake stops the motor 0
1 {Coasting to a stop>
The motor 1s freed and brought to a stop
0 (DB OFF after DB stop>
7 The dynamic brake 1s turned OFF after the motor 1s stopped 1
1 {DB continuously ON after DB stop>
gtaou't The dynamic brake remains activated after the motor 1s stopped
P 0 | The overtravel status stop method coincides with bit 6
Selection
g* {Qvertravel zero speed stop) 0
1 | In the overtravel status, the motor 1s stopped at the torque setting
defined by user constant Cn-06
In the overtravel status, base blocking (BB) 1s implemented after
0
9 t 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)
g’lvsggh p.cl Based on the speed reference level defined by user constant Cn-0D 00
Selection <Acce1erat10n>
Based on the acceleration level defined by user constant Cn-0E
{None»
The mode switch function 1s not provided
Encoder B 0 |Incremental encoder 0
Selection 1 | Absolute encoder
— F Don’t change 0

% The fault stop method 1n the torque control mode comphes with bit 6

+ Selects the status based on the stop method selected for the overtravel status (bit 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 7 4 User Constant Cn-01 (Memory Switch) List (Cont’d)

Selection | Bit No |[Setting Description Reference Input Slsgz%tielr;?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
control changeover P control
{Zero clamp speed control}
» After the motor 1s stopped
ZCLVL), the speed SAAN
r('eference) 18 dlsclz)nnected Speed reference (V-REF) gi-,CFON
to execute the zero speed 7
ero clamp
0 1 stop function After this, function OFF
1t maintains the servo lock ON
status Zero clam
* The P-CON signal (1CN- function OIIJ\I
15) 1s used to turn the zero
clamp function ON and
OFF
{Torque control I >
* The motor output torque 1s
1.0 controlled by the torque Torcue reference None
reference (T-REF) (T-FEF)
* The V-REF cannot be
used
{Torque control >
* 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
* 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
moderate speed control
Therefore, width of
actual motor rotation
speed limit depends on
load conditions
1
* In case of continuous
regeneration (tension
control)
Please contact your
lodal YASKAWA
Speed control mode representative
* 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 Switch) List

Selection | Bit No |[Setting Description Standard

Reverse 0 |CCW Forward running

Rotation 0 0

Mode 1 |CW Forward running

Eome 1 0 | Home position error 1s detected

Eosmon ABSO 0
rror

Mask PGonly/ 1 |Home position error is 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

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



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 1s retained in SERVOPACK even after the power 1s turned OFF

2 Even 1f the power 1s turned OFF after fault occurrence, the fault data 1s retamed 1 memory Therefore, it 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)

© )

N

L}~ S DIGITS, 7-SEGMENTS LED

EakEs)|

OPERATOR
SERVOPACK  OPERATOR

ALARM
¥ vascawa ] J

_ v (O
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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 1n Fig 8A 2

Table 8A 1 Digital Operator Functions

Mode

Function

Status Indication
Mode

Various Status Indications

* Base Block
* On Operation
¢ Fault

(See Par 8A 3)

Setting Mode

Refer to “User Constant Setting ”

(See Par 8A 41)

» Operation (JOG) from digital operator

« Speed Reference/Torque Reference Offset Adjustment
« Clearing Fault Traceback Data
e Check of Motor Parameters

* Auto Tuning

¢ Check of Software Version

(See Par 8A 4 3)
(See Par, 8A 4 4)
(See Par 8A 45)
(See Par 8A 4 7)
(See Par 8A 4 8)
(See Par 8A 49)

Monitor Mode

Various Monitoring

* Speed
* Speed Reference

» Torque Reference
e Number of Pulses from Origin (Phase-U)

* Electrical Angle

¢ Internal Status Bit

(See Par 8A 5)

Fault Traceback
Indication Mode

Fault History

(See Par 8A 6)

Control Power
Supply ON

r Status Indication Mode J

4

Setting Mode

4

Monitor Mode

£

Fault Traceback Indication
Mode

4

Fig 8A 2 Mode Changeover

PANEL INDICATION

l“

=
Ry

-~

l
—
l
—

o
-~
_l




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 DETEC TION
\ % SPEED REFERE NCE INPUT
BB * ’ '
N
/) (]
/ qk " 7\
Vi 1 = = ,
POWERSUPPLYON  TORQUE Cope
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
Supply ON | supply ON O | Base 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 IL QL | Prohibited
Cglnmdence rotating speed reaches internal
speed reference o ’,_ Reverse Running
Light goes ON with motor — Prohibited
TGON rotating speed higher than Inlx
TGON level (Standard setting Selected Pt | Alarm Status
1s 20 r/min) b; 201?4 of ) Refer to Table 8A 6
Light goes ON when torque user
reference reaches the torque constant
E:Jr:\:?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




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/
il =T DATA 1 Hicl|ri
Lo L ENTER Ly N
\ s \ 7 - ~ s/

SETTING MODE ITEM NO a 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
+With the or key, increase or decrease the numerical value until the desired
value 1s obtained

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

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

operation as stated i [l )
Retain the data with the key

With the E':IA—%A';‘ 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 ”
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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 item number setup and data display are the same as indicated in Par 8A 4 1
and

Panel Display

BIT NO LICHTS AT ON

SETTING BIT NO

Fig 8A 5 Bit Date Display

With the [ < J or [ >j 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 [l and B as needed
Retain the data with the key
TA
With the DATA key, return to the 1tem No display status
ENTER) K€Y play

Using the | BSPL| key, switch from the setting mode to the monitor mode
g SET g

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
it |r DATA e (e
L I ey ENTER AR e
N ) ~ v AN / \ /
SETTING MODE ITEM NO DATA

_ /
. 0| | (e

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY
Fig 8A 6 Digital Operator Jog Operation Mode

Select the 1tem number 00 withthe | /N |, lv , {(Jor [)]key

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

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

With the —g?' 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 1n the forward direction while the E\ key 1s held down

The motor runs 1n the reverse direction while the 6/ key 1s held down



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 = DATA 117 |
it (e ENTER Ly BRI N
N\ / \ / ;_l —
SETTING MODE ITEM NO E DATA
L
DSPL
SET
Speed reference and torque
reference offset adjustment execution
Fig 8A 7 Speed Reference Offset Adjustment
Select the 1tem number 00 with the [A] (Vj or . key

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

With the [/\J , [V] , l < |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 &



8A.4.5 Clearing Fault Traceback Data

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

Panel Display
sttt re DATA iz
L I [N AN ENTER |t e
AN / A / N / A /
SETTING MODE ITEM NO DATA
L

DSPL

Cleaiing fault traceback data

Fig 8A 8 Clearing Fault Traceback Data

Select the 1tem number 00 with the [/\] , [V} : [<] or key

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

With the [/\] , {V] , [( J or key, select the number 02

With the %‘ key, clear fault traceback data and return to the user constant Cn-00

data display status.

With the | DATA| key, return to the item No display status
Enter) Y play

Using the key, switch from the setting mode to tne 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
St = DATA | | |\rn
Lt L[ ENTER L L)t
| ~—e \ / 7
SETTING MODE ITEM NO DATA
osPL| | 3
SET

r
-—
[y
—
[y
-
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] , [< } or [ >J key

DAT.

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

With the , 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 | 2P| ke , switch from the setting mode to the monitor mode
g seT | €Y g



(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 imnput (Normally 0 V)

While the
While the

Using the

DSPL

SET

key 1s held down, the offset 1s added to the forward running side
key 1s held down, the offset 1s added to the reverese running side

key, store offset data, then enter the momitor mode

Offset adjustment 1s performed so that the LED indication 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 (AN N 1| =]
NY—— 7 | UE— — e | |
SETTING MODE ITEM NO DATA
DSPL
SET
Cirrr |t r o
] L)) (o) 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 [AJ , {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

C\ra(rarng >

NIRRTV ARI NN

Motor Capacity
9E 30 W (0 04HP)
b2 50 W (0 07HP)
01 100W (013HP)
02 200W (0 27HP)
04 400 W (0 53HP)
08 750W (1 01HP)

Motor Type
0 = Siries, 200V
1 = Sines, 100V

Modification Index

Hilal|bl|c||d

\

Modification No (Hexadecimal display)
(@aX163 +bX 162+ CX 16 + 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| DATA ol e
R AR ENTER ] [ D B
SETTING MODE ITEM NO - DATA
| DSPL
I~ - IR N ]
L ey {

MACHINE RIGIDITY SELECTION MODE

DSPL

- L
. Loyt

TUNING MODE

Depress the _Qﬂ- 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
[ AR}
TUNING COMPLETION
DSPL
Depress th key to st
T p e SET y to stop

Stop depressing the A or key

Fig 8A 11 Auto Tuning Mode



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

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

With the L/\J ) (V] , L(j or key, select the number 05

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

With the key, return to the item No display status

- DSPL
Using the key, switch from the setting mode to the monitor mode
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(2) Turing Method

(a)

(b)

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 )

Machine nigidity selection
According to the machine nigidity, select the following

@ B El Low response
B E[ Medium response
@ B El 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

DSPL
suddenly at depressing the or key, depress the | ggr | key and

stop the tuning operation

DSPL
Then depress the key to enter the machine rigidity selection mode, and set the
level of machine ngidity 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

Then depress the PS%FTi' key to enter the machine rigidity selection mode and set

the level of machine ngidity 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 [/\ I 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 Eﬂ key, stop depressing the or
key since the gain 1s decreased

With the tuning completion, EI D 1s displayed and power supply to the

motor 1s stopped

|| r rl|c
Stop depressing the or key Dasplay 1s returned to B

(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 nput
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 tuning when the driven part of the machine 1s not 1n 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 B D |—'£—] 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 1 rnic|
Lt e (AN oy
Ne—— 7 N— —— I__/ 7
SETTING MODE ITEM NO DATA

L

|
~ ol
. 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 item 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
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(2) Software Version Display

oy r
Py (e

\—rl _———

-~ —

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/man)
01 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
Jlal| - L)L) & I\ ||
\ I 4 \. / \ 7/
mOD?(;'L(T):Z)IxODE MONITOR NO MONITOR DATA

Fig 8A 13 Switch Functions in Monitor Mode

With the or key, select a desired momtor No

DATA

With the | rer| key, imtiate monitor display

Using the key, return to the monitor No selection status

With the | BSPL| key, switch from the monitor mode to the fault traceback mode
SET y
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Table 8A 5 Bit Indication of Monitor Mode Un-05 Internal Status

_® _® @ _® ®
® ® _® _® )
-—® e ® —%® —Q
] ] ] : ]
® @ ® ® \@
Bit No | Symbol Contents Remarks

©) SVALM | Turns ON at servo alarm
® DBON Turns ON at dynamaic braking
€) DIR Turns ON 1n reverse run mode

TGON Turns ON at motor running Select b ttne of bit 4 of
@ (Motor speed 1s TGON level or higher) y seiing o 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
2 PC Phase-C Turns OFF when input
(E) 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
i) ZCLMP | Zero clamp operation SBe})ici:;i iiglsrsinczféﬁfo?&r

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 prohibit input
@® N-OT Turns ON at reverse running prohibit 1n put
@ 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

-~
<
—~—
X
—
~—
—
-I

[y
-—
|
-
J
)
g
—

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
,':,' ,_,n ,'-,’ Absolute Encoder Data Error Only when absolute encoder 1s used

,':,’ ,_'-,’ :‘ Parameter Breakdown

"-" L-" '-" Parameter Setting Error

oo Overcurrent or Heatsink Overheat or

F't. 1l | 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

A
03 | DS

Encoder Backup Alarm

Only when 12-bit absolute encoder 1s

Encoder Checksum Error
used

2
N
o
.
iy

-

Only when 12-bit absolute encoder 1s

Encoder Battery Alarm
used

P
Dy
L

’,:',. Fl’ ,_', Encoder Absolute Error Only when 12-bit absolute encoder 1s

L used

ooc Only when 12-bit absolute encoder 1s

oo Encoder Overspeed used

,-“.j ,’ Reference Input Read Error

,':,f,': ,' Overrun

q’r‘j Phase Detection Error Oflly when incremental encoder 1s
ol used

,_";- ] PA-, PB-phase Disconnection of PG

re ' | Signal Line

R,’: '-,‘ PC Disconnection of PG signal Line

- - i

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

[ u Not Applicable to Alarm .,

R P Alarm Reset, Power ON Only for traceback data

Q
™
C3
3

Digital Operator Transmission Error 1

™=

o Digital operator error
e Tel Not detected as traceback data
,': ,'-','- ,'_,’ { Digital Operator Transmission Error 2
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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 1n 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 retamed in memory Therefore, 1t 15
possible to check the fault data after the power 1s turned back ON

3 The monitor mode can be changed even during operations

592 180

Fig 8B 1 Digital Operator (Mounted Type)

5-DIGITS 7 SEGMENTS LED
SERVOPACK )
Y 7

T D D
886888 '

UP MODE/SET

@ O

DOWN DATA

® U

OP03A )

o 5

T

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

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

Status Indication
Mode

* Base Block

e Fault

Various Status Indications

¢ On Operation

(See Par 8B 3)

Setting Mode

Refer to “User Constant Setting ”

(See Par 8B 4 1)

* Operation (JOG) from digital operator

* Speed Reference/Torque Reference Offset Adjustment
¢ Clearing Fault Traceback Data

* Check of Motor Parameters

* Auto Tuning

* Check of Software Version

(See Par 8B 4 3)
(See Par, 8B 4 4)
(See Par 8B 4 5)
(See Par 8B 4 7)
(See Par 8B 4 8)
(See Par 8B 4 9)

Monitor Mode

* Speed

Various Monitoring

* Speed Reference

* Torque Reference

* Number of Pulses from Origin (Phase-U)
* Electrical Angle

* Internal Status Bt

(See Par 8B 5)

Fault Traceback
Indication Mode

Fault History

(See Par 8B 6)

Control Power

Supply ON

PANEL INDICATION

l Status Indic

ation Mode |

MODE/SET

O

Setting Mode

MODE/SET

O

Monitor Mode

MODE/SET

O

Fault Traceback
Indication Mode

==
— ¥
“
~I_

D

MODE/SET

Fig 8B2 Mode Changeover



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
Changes status indication mode 1nto setting mode

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

N
L L
- R

/ ; . /
TORQUE REFERENCE INPUT
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 )
Supply ON | supply ON £y | Base Block
Light goes ON with base On O ¢
BB block, and goes OFF with i~y | YR Yperation
servo ON F, 1 Forward Running
Speed Light goes ON when motor 0L | Prohibited
Coincidence rotating speed reaches internal
speed reference Ao ,l_ Reverse Running
Light goes ON with motor = | Prohibited
TGON rotating speed higher than 'wInln]
TGON level (Standard setting Sel d LI | 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 limit value (TGON or current| cp.01
Dletectlon 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 M/
O N A I\ (| cl|r
L[ | [NRRTN] (AR RN
N— ~—__ 7 \ V4
SETTING MODE ITEM NO m DATA

Fig 8B 4 User Constant Setting

up 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 O 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 m )

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 in increments of 10 _Keepmg
the key held down changes the increment umit to 100, [1000 to 10000
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MODE/SET

Retarn the data with the O key
DATA
With the D key, return to the 1item No display status

Repeat steps [l through B 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 H

Panel Display
BIT NO LIGHTS AT ON
EC A8 64 20
N RN YN AR N IR
AR TR
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 night
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 ll and B 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 Cn-01, and Table 7 5 those of user
constant Cn-02
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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
|| - - rf|ri i\ ri_ 1|11
Lt Ly Ly el
\ J/ \ J/ \ / \ 7/
SETTING MODE ITEM NO DATA
MODE/SET

B orr D on H

ARV EARE)
L)

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

upP DOWN

With the | £ | or @ key, select the number 00

MODE/SET
With the ' 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 D 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
With the key, effect SVON/SVOFF changeover

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

DOWN
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
ot = o
Lt e NN [ l
\ ’ \ 7 2 / A 7
SETTING MODE ITEM NO DATA

6
I
MODE/SET

()=

Speed reference and torque
reference offset adjustment execution

Fig 8B 7 Speed Reference Offset Adjustment

uP 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 (t J 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 D key, return to the item No display status

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

- 116 -



8B.4.5 Clearing Fault Traceback Data

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

Panel Display
(1]
———
DATA
il o (|
L L NARTN] R A
N , ~ / — \ / \ e
SETTING MODE nsmf NO DATA
MODE/SET

Cleating fault traceback data

Fig 8B 8 Cleanng Fault Traceback Data

UP DOWN
Select the item number 00 with the @ or ' ‘, J key

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

upP DOWN
With the [ t ]or [ ‘J 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
. _||rrfir i iz
Lt Ll Ly o
) 4 \ -/ I \____[_J | CUR—
SETTING MODE ITEM NO DATA

I

i rey
Loy

SPEED REFERENCE INPUT OFFSET
ADJUSTMENT MODE

MODE/SET

D

(N

Fig 8B 9 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 item number

up DOWN

With the l % , or l | | 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 mput (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 optimum 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
DATA
~ | 2] L] -
Ll T ey D Ly [ {
-~ v — \__I_J |
SETTING MODE ITEM NO DATA
MODE/SET
4

i\ r| |

L] ey e

MOTOR PARAMETER DISPLAY

MODE/SET

it rar 1

ARV E 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 G key, display the data related to the selected 1tem number

uP

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

c\rrrn >
] e ) |2

I —f—'
Moter Capacity

9E 30W (0 04HP)
b2 50 W (0 07THP)
0l 100 W (0 13HP)
02 200 W (0 27HP)
04 400 W (0 53HP)
08 750 W (1 01HP)

Motcer Type
0 X Series, 200V
1 X Sernes, 100V

* Modification Index

::.‘abcd

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

=T I - »
Lyt Lo D U ! N D
. . — . v

~ —
-'
-
-
~

SETTING MODE ITEM NO ] DATA
MODE/SET
R

MACHINE RIGIDITY SELECTION MODE
MODE/SET

Ljjffrt
TUNING MODE

MODE/SET

Depress the D 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

|‘|~l ~—

|
TUNING COMPLETION
MODE/SET

Depress the D key to stop

UP DOWN

Stop depressing the @ or @ key

Fig 8B 11 Auto Tuning Mode |
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upP DOWN

Set up item number 00 with the @ or @ key
DATA

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

upP DOWN
With the' t ' or ‘ ! l key, select the number 05

MODE/SET
With the D key, switch to the machine ngidity 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 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

r ||

C[G[BI[L] wowresponse
B Medium response
r [

EEE) oo

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

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

upP DOWN MODE/SET
suddenly at depressing the @ or @ key, depress the [:] 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 D
key to stop the tuning operation

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

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

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

DOWN
The motor runs 1n the reverse direction while the I ‘ ] 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 D 1s displayed and power supply to

the motor 1s stopped
uP DOWN

Stop depressing the Lf J or [ { J key Dusplay 1s returned to B

(d) Input signals

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

Make sure to imnput OT signal.

When absolute encoder 1s used, SEN signal 1s also effective and should be mnput
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 tuning 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 Eﬂ 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) |17 | C
L L) D NN R I TR R B
~— N~— —— \__‘____/ | S—
SETTING MODE ITEM NO ‘ DATA
|
MODE/SET
_\lcrr /
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

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

-~

I 1
Lt Ly

—

-

<
0|
|‘~
.
=
7
"‘
7

\ 7 \ / —~— \ /
MONITOR MODE MONITOR NO MONITOR DATA
INDICATION

Fig 8A 13 Switch Functions in Monitor Mode

UP

DOWN
With the [ ' I or l ‘ Ikey, select a desired momtor No

DATA
With the D key, imtiate monitor display

DATA
Using the O 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 —9 ) -9 "))
—® L -9 — @
% —8 R —9
{ 4 { { Q
® \® ® X@ @
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

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
@ ZCLMP | Zero clamp operation at stopping SBeiicii); iitrglsrtlgnotfcb;_to?i‘r

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

speed (ON at reverse, OFF at forward)

(] P-OT Turns ON at forward running prohibit 1nput
) 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

| 1aler|r

I It L
N— \ 7
FAULT TRACEBACK DATA
OCCURRENCE NO

Fig 8B 14 Fault Traceback Mode

uP DOWN
With the @ or [D 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
o Overcurrent or Heatsink Overheat or
M. {1 | Ground Fault
,U,.'-,',_'-,' Overvoltage
FZE { | Feedback Overspeed Detected at 110% of max speed
F{'_:u:-' Overspeed Reference Input Detected at 110% of max speed
IUL -l, 0’ Overload Momentary overload
,D,_ -,',_:' Overload Continuous overload
F{E ,’:,‘ Encoder Error Only when absolute encoder 1s used
,'j oo Encoder Backup Alarm Only when 12-bit absolute encoder 1s
W used
H a-' '-j Encoder Checksum Error 1?<nel(}1, when 12-bit absolute encoder 1s

Only when 12-bit absolute encoder 1s

Encoder Battery Alarm
used

]

Ly

Only when 12-bit absolute encoder 1s

Encoder Absolute Error

)

N
o | D | D3

" used

- Only when 12-bit absolute encoder 1s
F,'.,_-, ':, Encoder Overspeed us?et}i’ when 1 absotute
,':,’.":, ,’ Reference Input Read Error

Overrun

-
~J
™
el N

Phase Detection Error Ozlnly when incremental encoder 1s

&3
U
My

uded
o PA-, PB-phase Disconnection of PG ’
rue J 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
,'_ ,'-’,'- ,',' H 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

13

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 0 to +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
003 mm

0

e

'} i Measure the gap between the coupling faces at
:ﬂ ._--J four equidistant points around the coupling nm
with a thickness gage The maximum vanation
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 1n Table 4 1

9.2.2 SGD SERVOPACK

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

(2) Location

* When 1nstalled 1n a panel
Keep the ambient temperature around SGD SERVOPACK at 55°C 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 matenal

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

long use. Contactors and replays are especially vuln!u!erable
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(3) Mounting Direction

Mount the umit 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
@ /Eﬁ\ OR MORE

[=] [=] o (=]
FIN a | | iCI | ‘ il] | I—‘ 8]
o | 1B =] a
30mm o 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 hsts 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
gontrol 1/0 Signal 1CN 100 mA DC max
off onnector
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 S1ze mm?

External Terminal Symbol 200 VAC 100 VAC
SGD-|{SGD-|SGD-|SGD-{SGD-{SGD-|SGD-|SGD-|SGD-|SGD-
A3AS|A5AS!|01AS | 02AS [04AS | 08AS | A3BS|A5BS | 01BS | 02BS
HIV
Main Circuit Power Input ®D HIV 1 25 or more HIV 20 |HIV 125 o0r more|2 0 or
more
On Use cables provided by YASKAWA For details, see Par
Line 0O® 10 5, “CABLES ”
Motor Connection If other cables are used, confirm your rated current and
select a twisted cable within a range of AWG22 toAWGI18
el (0 3to 0 89 mm?)
Cable Two-core twisted shielded cable
Applicable
Control 1/0 Signal oy |Cable | AWG 24,2830
Connector Fimished
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 Wiring 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) 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.

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

(3) To prevent malfunction due to noise, take the following precautions
* Place noise filters, SGD SERVOPACK and I/O reference as near as possible to each
other

* Make sure to insert a surge suppressing circuit nto 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 1n
the signal line

(4) Remedy for Radio Frequency Interference (R F I)
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 03 mm?2). 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

O|i1tput
SERVOPACK]| Supply Capacity Current Power Loss

Type Voltage w A irms) w
SGD-A3AS 30 042 15
SGD-ABAS 50 0 60 18
SGD-01AS 100 0 87 20
SGD-02AS 200V AC 200 20 35
SGD-04AS 400 26 45
SGD-08AS 800 44 60
SGD-A3BS 30 063 17
SGD-A5BS 50 090 20
SGD-01BS 100 V AC 100 22 30
SGD-02BS 200 217 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 81+1 18)

(BLACK) ¢ 5 (4020)

_-MOTOR PLUG 19
\ 7 =
' f(usuuil)
~—1T004 [a]

300130
l L _ 1004 Ia SECTION Y—Y
LL 25 (098) )70 02]A]
375(148) LM 25 40(157)
y 0 10)
(0 © 18) QK | =
~ M & — =2
3 ARER
| 4—- 1
oo ¥ R =
g ¥ Y e R
\ V
ENCODER h 2443
oo (2-4017) 4R37
MTG HOLES
Allowable | Allowable
Output| Mass
Type L LL LM s aK U W T W o Radial Thrust
SGM- (HP) | (Ib) load Load
N (Ib) N (Ib)
A3A312
A3B312 | 945 [ 695 | 320 | 6 Without key 30 | 800 |0 19 (4)
A3A314 |(372)[(274)|(1 26)[(0 24)[ 14 | 12 2 2 | (0 04) |(0 66)
A3B314 (0 55)((0 05) (0 08) |(0 08)
AbB5A312
A5B312 |1020| 770 | 395 | 6 Without key 50 |00 | o 19 (@)
ABA314 |(402)((303)|(156)|(024) 14 12 2 2 |(007)[(0 88)
A5B314 (0 55)|(0 05){(0 08)[(0 08)
01A312
01B312 |1195| 945 | 570 | 8 Without key 100|500 | oo 19 (8)
01A314 |(470)|(3 72)|(2 29)|031)[ 14 | 18 3 3 |(013) |1 10)
01B314 (055) [(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

98(039)

11 8 (046,

|98(039

B

Wel,”

PLUG TYPE 172167 1

PIN TYPE 170359-1 OR
179363-1
MATING TYPES
CAP - TYPE 1721591
SOCKET TYPE 170362 1 OR
170366-1

® Encoder plug

14 (0 55)

16 (0 63)
14 (0 55)

L@ E
©ElE

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
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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




-200 W (0 27 HP), 400 W (0 53 HP)

ENCODER CABLE 300, . (118121 18)
UL2854

PROTECTIVE TUBE
(BLACK) ¢ 6 (¢ 0 24)

7

OTOR CABLE AWG22,
UL1828 OR UL3534

-~

OR PLUG

ENCODER PLUG

U

g

1 Detector uses incremental encoder 2048 P/R

300+,
f——'ﬁ[_ (AT8TEIT)
SECTION Y—Y
L) LL 0A18|
385(152) LM 3012) 004
AR CED) 75 gog o] 4l 60@36)
(020 ][4 5(018) ©30)] 16 024 _{"g’
53
} 1 K =
Y 8§
- - l + 'I‘ °£ ]
ta Y MK
—
ENCODER [002 1/] 4 455
4 $022)
MTG HOLES
Allowable | Allowable
Output| Mass
Type L LL LM | ak U " T W 9 Radial Thrust
SGM- (HP) | (1b) Load Load
N (Ib) N (Ib)
02A312
—_— Without k
02B312 |1265| 965 | 58 0 Hhout key 200 | 1000 | oc 9 (11)
M_ (498)|(380)((228) 20 3 5 5 (0 27) |(2 43)
028314 (0 79) (0 12) | (0 20)|(0 20)
4A31
04A3NZ 1y s 1245 860 Without key 400 | 1700 | oe 0 6 (15)
04A314 (608)[(490)((339)| 20 3 5 5 (0 53) |(3 75)
(0 79 (0 12) | (0 20) | (0 20)
Notes

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

938 (039,

PLUG TYPE 172167 1

- PIN  TYPE 170360 1 OR

ol & 170364 1

s ot (MR,

©l ol 1B MATING TYPES

=1 = CAP TYPE 172159 1
SOCKET TYPE 170362-1 OR

170366 1

® Encoder plug

14

I PLUG TYPE 172169 1
PIN TYPE 170359-1 OR

gla M@E W 170363 1
elel |DEIEF  marwe Tvpes

neE 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 300430 (11 811 18)
ODER PLUG
_ENC
/‘ g,
MOTOR CABLE AWGZ0,
PROTECTIVE TUBE UL1828 OR UL3534 /MOTOR PLUG = !
(BLACK) 46 ($024_ | = |y
n 30030 =
N [ (1181513018)."185 (728) (11004 [A] SECTION Y—Y
145 (5 T1) 40(157) 3 [ah
385(1 52 106 5 (4 19) 3(012) =°§ o004 JA] s
52{(020) old©4n 105 2% 80313
7(028) ©4n] g QK | o 2
! 03 5=
(4
T lrgls
. - . g °? il
o o~
SR
’ o | e
3% ~
E. (1 38)
A
INCREMENTAL ENCODER 002 4 47 -R8 2
2048 P/REV (4 $028)
MTG HOLES
Allowable | Allowable
Tvoo ok | u |l w ! 1 0“\2’”‘ Mass | " padial Thrust
SGM- (HP) “‘%) 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
Sl a 179364 1
| 2] Wl
= S MATING TYPES
=i (3[4
=l e CAP TYPE 172159 1
SOCKET TYPE 170362-1 OR
170366 1
® Encoder plug
14053) PLUG TYPE 172169-1
PIN  TYPE 170359 1 OR
170363-1
23 LG /' MATING TYPES
o| < DEIE CAP TYPE 172161 1
== |[HEE SOCKET TYPE 170361-1 OR
m— 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 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)

300+30 (11811 18)

35
I (1 38)

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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/_ _~ENCODER PLUG
/ ENCODER  MOTOR CABLE AWG24,
| . CABLE UL1828 OR UL3534
GABLE 3 MOTOR PLUG
PROTECTIVE —
TUBE (BLACK)~, ,/ f(ﬁa-loglﬁﬁ S
posozo Y (O (looi T
m 3509 SECTION Y—Y
375 B LM 25 0a s
11.(148) ©010) )
«,@m BRAKE ©
1 CABLE K &
g Y 8 g < . I~
o 1 g°7 | »
) (=1 T
2 P Y B s . x =
N iH
ENCODER 40 pING BRAKE Looz]/] PAANSEY. T4
(DEENERGISATION OPERATION) @ g0 e
VOLTAGE 90VDC DISSIPATED
CURRENT(REFERENCE) 008 A
BRAKE HOLDING TORQUE
- MOTOR RATED TORQUE
| I Allowable | Allowable
! | Qutput| Mass
Type | LM | B s |ok| u |w/| T /| w g Radal Thrust
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
A3A312B
Without k
A3B312B|126 01010 320 | 315 | 6 thout kev 30 600 | o 19 (4)
A3A314B (4 96)[(398)[(1 26)|(124){(024)[ 14 | 12 | 2 2| (004) |(132)
A3B314B (0 55) (0 05) {(0 08)|(0 08)
A5A312B
\312B | Without k
A5B312B | 1335[1085| 395 [ 315 | 6 thout key 50 |00 | e 19 (8)
AGA314B|(5 26) |(4 27) (1 56)[(1 24)[(024)[ 14 | 12 | 2 2 1(007) |(154)
A5B314B (0 55){(0 05) (0 08)[(0 08)
01A3128B
3128 | Without k
01B312B | 1600|1350 | 570 | 405 | 8 Hhout key 100 | 800 | oo 19 (4)
01A314B |(6 30)|(5 31)|(2 24)[(159)|(031)[ 14 | 18 | 3 3 1(013) |(176)
01B314B (0 05)[(0 07) |(0 12) | (0 12)
Notes



Connector specifications

@ Motor plug

9 8 (0 39)
¢lef mea],
= z[ 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)

e |

gla m@@/
Sle ®[1[e
L [ME[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 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)

UL2854

35(138) |

~

ENCODER PLUG

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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OTOR CABLE AWG22, u
UL1828 OR UL3534 e MOTOR PLUG
PROTECTIVE ;.—Oi” 18 =
vV Gl
| LL 30(118) SECTION Y—Y
38 5 (1 52)lq. 395 | LM 1+] 004
szl ase |I° 75030 (1012 | ==
020)h [ grake |1 6 (024) =§°§ 60 (2 36)
CABLE Yary
3_ T ‘% = L3
' BMERL S AR
: 8.2 ) Q?:\ @
: - == tHS
T Rl = x Q
b Y of e . ®
H———— & R
N 4455 / \
ENCODER HOLDING BRAKE 002 |/] o0 ams3
(DEENERGISATION OPERATION) MTS HOLES
VOLTAGE 90VDC DISSIPATED
CURRENT(REFERENCE) 01A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Allowable | Allowable
oo | ol i limlokl o lwl T 0“6\7“ Mass| g adial Thrust
SGM- (HP) (Igb) Load Load
N (Ib) N (Ib)
02A312B
02B312B | 166 0 | 136 0| 58 0 Without key 200 11600 | o g0
02A314B |(6 54)|(5 35)|(2 28)| 20 3 5 5 |(027) |(3 53) ( )
02B314B (0 79)(012){(0 20) ((0 20)
04A312B
04B312B | 194 0 | 1640 | 86 0 Without key 100 | 2200 | oo 68 (15
04A314B |(7 64)|(6 46) (3 39)| 20 3 5 5 |(053)|(4 85) )
04B314B (0 79) (0 12) (0 20)|(0 20)
Notes



Connector specifications
@ Motor plug

PLUG TYPE 172168-1(AMP)
PIN TYPE 170360 1 OR
170364 1

[DEE)[,” WATING TYPES
AEE CAP  TYPE 172160 1
SOCKET TYPE 170362-1 OR

98(039)

11 8 (0 46)
98(039”

170366 1
® Encoder plug
14 (0 55)
| 7| Puc TYPE 172168-1AMP)
Bl PN TYPE 170350 10R
L@E 170363 1

D@ @ / MATING TYPES

R @ CAP TYPE 172161 1
SOCKET TYPE 170361 1 OR

170365-1

16 (063)
14 (0 55)

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

8 | +5V (Power supply) |Red

9 |FG (Frame ground) | Orange

- 147 -



-750 W (1 01 HP)

ENCODER CABLE 300%+30(1181+118)

UL2854 ,31@

ENCODER PLUG
g

OTOR CABLE AWGZ20, U
UL1828 OR UL3534 _~MOTORPLUG
PROTECTIVE —— =
TUBE(BLACK 00E»(TT81+118)-{i[004 JA]
\ #6($024N 7 2295 (9.04)
189 5 (7 46) 40(157) E SECTION Y=Y
383 5N], 445 1065 (419) 3012)| g 8
[5 2_141 75 It 105 (041 Shdi
(020)[MIBRAKE ° °
| BABL I“\ 0315 QK|
(& = T~
Y < g g
- - - _'_éf“.’ o
ARRRE
K 35 .=
] 138) i
"\ HOLDING BRAKE ; 7
ENCODER (DEENERGISATION opERaTion) /10021 G40 = 4 Re2
VOLTAGE 90VDC, DISSIPATED MTG HOLES
CURRENT(REFERENCE) 015 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
|
Output| Mass Allowable | Allowable
Type Radial Thrust
QK | U w T w 9
SMG- (HP) | (Ib) Load Load
(Ib) N (Ib)
08A312B Without K
thout ey 750 | 4300 | 0o % (22)
08A314B 30 3 5 5 (101) |(9 48) e
(118){(012)((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)
o[ |HBEL
=z D56

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

14 (0 55)

gla [LWORE
el DElE
STL @ E

PLUG TYPE 172169-1
PIN TYPE 1703598 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(11 811 18)

ENCODER CABLE o G ADKE AG24
UL2854 — 3 "??
- PROTECTIVE TUBE I P B E
(BLACK) ¢ 5 ($0 20) 7 i Al
L 500 SECTION Y—Y
64 (2 52) J LM 25 olgoozlal 4001 57)
i | 010 R37
8 3 =
- TAEE. 3
a T 18 % g
he n ==
ABSOLUTE ENCODER 00214 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)
A3AW12
A3BW12|1210| 960 | 320 | 6 Without key 30 | 450 | L0, 19 (4)
ASAWIA|(476)|(378)|(126)|(024)[ 14 | 12 | 2 21 (004) |(0 99)
A3BWI14 (0 55)((0 05) | (0 08) | (0 08)
ASAWI12
Ratlabidla h
A5BW12 12851035 | 395 | 6 Without key 50 1550 | ool 19 (4)
ABAW14](506)[(407)|(156)|(024)| 14 12 2 2 | (007)|(121)
A5BW14 (0 55)|(0 05)|(0 08) |(0 08)
01AW12
LALILE h
01BW12 | 1460 (1210|570 | 8 Without key 100 1650 | o ro 19 (4)
01AW14 |(575)[(4 76)|(2 24)|(031)[ 12 | 18 | 3 3 1(013)|(143)
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
m @ 170363 1
@ 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
WEBDWE| 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
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* Don’t use this terminal since this 1s
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-200 W (0 27 HP), 400 W (0 53 HP)

ENCODER CABLE 300%3(1181£1 18)

UL2854
/MOTOR CABLE AWG22
UL1828OR U 4 U
PROTECTIVE TUBE ( ﬁ%
(BLACK) $6 ($024) T~{+L/ / 300%30(1181£118) 3*:
| rc— )
| LL 30 (1 18)|
615(242) 1 im 5 1 2[004lA] secTiONY-Y
6024) [\l sko30) 75¢030) || 012
Al 4 5/018) 6 (024)
pn QK |
F $
Y
1
€} Y
N
ABSOLUTE ENCODER (G.0217]
1024 PR
MTG HOLES
Allowable | Allowable
Output| Mass
Type L LL LM QK U W T W g Radial Thrust
SGM- (HP) | (Ib) Load lLoad
N (Ib) N (ib)
02AW12
Without k
02BW12 | 1495|1195 | 58 0 thhout key 200 | 1200 | o 0 (1)
02AW14 [(=89)|(4 70)((2 28)| 20 3 5 5 [(787)(2865)
02BW14 (0 79) (0 12)((0 20) (0 20)
02AW14 1775 | 1475 | 860 Without key 400 1800 196 (44) 5 (15)
0aAw14 |(699)|(581)|(339)| 20 3 5 5 [(157) [(397)
(0 79)1(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 172167-1

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

® Encoder plug

[HL PLUG TYPE 172171-1
: PIN  TYPE 170359 1 OR
LEBEE 170363 1
a I o MATING TYPES
(10 (o) 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 White/Yellow

5 | Channel Z output Green

6 | Channel Z output White/Green

7 | 0V (Power supply) Black

8 | +6V (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 OV (Battery) White/Orange

15| 3 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 —__|[! _ /7300 81:118)
(BLACK) ¢ 6 (¢ 0 24) ! 208 (8 19) 1004 [A
{ 168 (6 61) 20(1 57) ~
515242 T 106 5 (4 19) 301 | . §
104(041)  105(041) 0
803 |78
QK _{ 3 =
d |
Y g 13
- . #‘g;‘_
Y < ES
| |=0m i
"\ ABSOLUTE ENCODER A 447 ] 4R82
1024 PR 7100z (4-4028)
MTG HOLES
Allowable | Allowable
Tyoe Lok |l u | w | 7 0“\;\7“ Moss | = padial Thrust
SGM- (HP) (l%) Load Load
N (lb) N (Ib)
08AW12 Without key
750 | 3500
30 3 5 5 343 (77) 98 (22)
9
0BAW14 (118)[(012)|(0 20)((0 20) (o) |(772)

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
@A Motor plug

WeElE
(4[5 (&

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

E PLUG TYPE 172171 1
PIN TYPE 170359-1 OR
LEE@E 170363 1
(o] gy~ MATING TYPES
w E 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 Whate
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 | 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

* Don’t use this terminal since this-1s
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at shipment



(4) With Absolute Encoder, With Brake
-30 W (0 04 HP), 50 W (0 07HP), 100 W (0 13 HP)

UL1828 OR UL3534

ENCODER CABLE - U
UL2854 ‘T;q%@;éﬁ) e~
300+30(11 811,18 3
N A 5
' LL 25098 SECTION Y—Y
aesnl | 1B [ LM___| 25 : 4001 57
ﬁ 010)
Jl | BRAKE QK| AT
g g o,
S aj Lo | 5o (e \
= ¥ e - ?
b ~ - 2 A
N HOLDING BRAKE 2 443
ABSOLUTE ENCODER (DEENERGISATION OPERATION) (2_¢¢ 017)
1024 PIR VOLTAGE 90VDC, DISSIPATED o OLES
CURRENT(REFERENCE) 008 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Allowable | Allowable
Output| Mass
Tyee | L |m|we|ok | u | wlT s W g Read:al Thrust
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
A3AWIZB
LIAW LD Without k
A3BWI2B| 1495 | 12451 320 | 285 tehout key 6 30 | 750 1 19 (4)
ABAW14B|(5 86) (4 90)[(126)|(112)[ 14 | 12 | 2 2 1(0 24)| (0 04) {(1 65)
A3BW14B (0 55)((0 05) |(0 08) [(O 08) i
A5AW128| |
A5BW12B| 157 0 | 1320 395 | 285 Without key 6 50 | 850 | oo 19 (4)
ASAWI4B|(6 18)[(5 20)[(156)[(112)[ 14 | 12 | 2 2 1(0 24)] (0 07) |(1 87)
ASBW14B (0 55)[(0 05) (0 08) (0 08)
01AW12B
Rlabiiiad W k
0TBW12B| 1835|1585 | 570 | 375 ithout key 8 1300 | 80 | oo 19 (4)
0TAWI4B|(7 22)[(6 24) (2 24)|(1 48) 12 | 18 | 3 310 31)] (0 13) |(2 09)
01BW14B (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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Connector specifications
@ Motor plug

=
WEeE
(4 (5] (6]

e

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
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- 200 W (0 27 HP), 400 W (0 53HP)

ENCODER CABLE

UL2854

300+30(11 811 18)

TOR CABLE AWG22

UL 1828 OR UL3534
PROTECTIVE TUBE || = v
(BLACK)¢6( 0 24) " 300t30(1181£118
4 ~— 1300230 )
- LL 30(118),
615 395 (1 56) IM =
@4 BRAKE %. 012)
Al caBLe (| ©30)]g]
023) XK
£ Y
+H&
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
| I Allowable | Allowable
i iOutput| Mass
Type L LL LM oK U W T W g Radial Thrust
SGM- (HP) | (1b) Load Load
N (Ib) N (Ib)
02AW12B
hllabidiid With
02BW12B| 1890|159 0 | 58 0 ithout key 200 | 1700 | jocu 9 (1)
0ZAW14B|(7 44)[(6 26) |(2 28)[ 20 | 3 5 5 |(787)|(375)
02BW14B (0 79){(0 12) |(0 20){(0 20)
04AW12B With
A 2170|1870 860 ithout key 400 | 2300 | oo 65 (15)
oanwiap|® 59 [(736)|(339) 20 [ 3 5 5 (157) |(507)
(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
‘ nalanE PIN TYPE 170359-1 OR
6 (N5 - MATING :'7Y°:E6:-1
13]
@@E@ 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
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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’:;;'2“ CABLE / UL1828 OR UL3534

N

300+30(1181+118)

77
( —
2525 (994)

2125837 W0ASD|  ~
615 asan 106 5 (4 19) 3012 | _ §
[eX)] : 105 ST
BRAKE )fig o3y [ €
¥ ==
Y ~ !’E
Il Iy §o§
Y - %°°| .’;‘
- SR
1 et [ | )
HOLDING BRAKE A 437 ’
ABSOLUTE ENCODER (DEENERGISATION OPERATION)  Z1002 (4-¢¢ozs) 4-R82
1024 PR VOLTAGE 90VDC, DISSIPATED MTG HOLES
CURRENT(REFERENCE) 015A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
Allowable | Allowable
Type Output|Mass | "oy al Thrust
oK | U w T w g
SGM- (HP) | (Ib) Load Load
N (Ib) N (Ib)
08AW12B Without key
Ten e 750 | 4500 | g4 ) 98 (22)
osawiap| 2 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

_@_ PIN  TYPE 170360-1 OR
E] @ @ / 170364 1
@G E MATING TYPES

CAP TYPE 172160 1

SOCKET TYPE 170362 1 OR
170366 1

® Encoder plug

PLUG TYPE 172171 1

PIN  TYPE 170359-1 OR
NZEEE 170363-1
(6] 19~ MATING TYPES
W2 eEiE| carP 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 Whaite/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./Y ellow

10 | Channel S output Purple

11 | Channel S output White/Purple
* (12)] (Capacitor reset) (Gray)

13 | Reset White/Gray

14 | 0V (Battery) White/Orange

15 | 3 6V (Battery) Orange

* Don’t use this terminal since this 1s
used for capacitor discharge terminal
at shipment

- 161 —



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),, 457D 5020
k} ;!\ = g ] t
2-46 y e UUooUUUUUUonEho
(2-¢024)
MTG HOLES
gl 2 i
= 2 T
Bl
B
a8 B
P2 00 pudiilS
] 2 g [ “000'00@\ nnnn' -
| 50(197)1Ll'l'(024) 130 (5 12) !
=1 o A
Haoonooea AHOUH+

r=a

- Types SGD-04A { ]

IS

(200V 400 W (0 53 HP))
SGD-02B["] (100V 200 W (0 27 HP))

5(020) 60(236) 5(020) _
oS
2-46
(2-$024) hd
MTG HOLES N\ S
g g an
v, o) _
g 8 £
' L
q T
|/ ~ T8
U5 § =
6 f“ 130 (5 12)

| 65 (2 56) io 24)

Approx Mass 09kg(1981b)

75 (2 96)

TR

TS

[emenee}
—
[
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- Type SGD-08A

r=a
11
ed

(200V 750 W (1 01 HP))

7(028) 90 (3 54) 8 (031)

2 $6(2-4024) MTG HOLES
G SH T

2 2 E
2k g
E:
:_11
£
¥ ;

- £ 1'%
ey S | N = -f&\ i fir
|s| gl 1= | 130 5 12) 105 (4 13)

024) 024) !
0 000 0000 ¢q
000000 0000<G10
Uﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ: Approx Mass 15kg(3311b)
10.3 REGENERATIVE UNIT
=
= #6
‘g' ($024) I: l;] g
&3] [wos] /HOLE
M EXTERNAL TERMINAL M4 SCREW
REGENERATIVE UNIT -
JUSP RG08
POWERo
RE-ONo
AL-RE©
AL-QVo
2 818
eloie P
HEREE
C1
c2
g\’: W vASKAWA
2l G "f*’r:6 )
g 25(032%""(’024)
" 00 | e 10612) Approx Mass 1kg(2201b)
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10.4 DIGITAL OPERATOR

- Type JUSP-OP02A-1

2445 63 (248)
(2-4018) ‘ 50(197)
MTG HOLES \ .l

SERVOPACK

\

()

W vascawa

1254 92)
135(531)

4 v

@

TYPE 17JE 23090-02
MADE BY DAIICHI

DENSHI KOGYO K K -~ &

VT N

(8) (031)
100
1 (3937)

185(073)
7 (028

-
]
==

BT 1—

{L/d
- Type JUSP-OP03A

15(059) . 54 (213)

SERVOPACK )

UP_MODE/SET S
W L&m
J
) OP03A)
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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 ENCODER SIDE

CAP TYPE 172161 1(9 PIN)

SOCKET TYPE 170361-1 OR
170365-1

CABLE B9400064

CONTRACTED
TUBE

CONNECTOR ON SERVOPACK SIDE
CASE TYPE 10320-52A0-008
CONNECTOR 10120-3000VE

o]

U
e |

Type L in mm (feet)
D P9320089-1 30004 (98 *4%)
D P9320089-2 5000 * )" (16 4 *5 %
D P9320089-3 10000 *3° (32 8 *}°")
DP9320089-4 | 15000*3"° (49 2 *4°*')
D P9320089-5 20000 "™ (65 6 *},"'

« For motor with absolute encoder
Cable with double-end connector

CONNECTOR ON ENCODER SIDE

CONNECTOR ON SERVOPACK SIDE
CASE TYPE 10320 52A0-008

CAP  TYPE 172163 1(15-PIN)
SOCKET TYPE 170361 1 OR CABLE  DP8409123
170365 1 CONTRACTED !
TUBE
ya 2]

——={
35 e
(i 38) L
Type L in mm (feet)
D P9320088-1 30001 (98 4"
D P9320088-2 5000 * )™ (16 4|*H "

D P9320088-3

10000 "3 (32 8

+1 61
[}

)

D P9320088-4

15000 * 3" (49 2

+(l)(l)

D P9320088-5

20000 * 3" (65 6

+(|,(yl)
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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 Tuse M4 CRIMP TYPE TERMINAL
= ] 11 i
35
0D L 50 |
aon '
Type L in mm (feet)

D P9320081-1 3000+ (98 *4 %)
DP9320081-2 5000 * 4™ (16 4 *4 ¥
DP9320081-3 | 10000 *3™ (328*)™ )
DP9320081-4 15000 3" (49 2 *{™

D P9320081-5 20000 *3" (g5 6 * )™

* 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

50
. i97" MARKED TERMINL

Type L in mm (feet)
D P9320083-1 30004 (98 "o
D P9320083-2 5000 %" (16 4 *3 ¢
D P9320083-3 10000 *3" (328 "4™
DP9320083-4 | 15000 3" (49 2 *4*)
DP9320083-5 | 200003 (656 4 )
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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 CONTRACTE D CONNECTOR

TUBE / TUBE N\

]  —
35 20
1 38) L | 60(236)I-(0_7W

Cable Color Coding

No Color
1 Black
4 Red
14 Green
15 Whate/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

Wi —fn
3 o]WHITENELTOW ! IP! o8
5 o =EN st ol4 Type L in mm (feet)
S TEARR 70 ¢ D P9320085-1 30001 (98+4 "
ok 2 P e DP9320085-2 | 5000 *)" (16 4*§*)
SHEENYELLOM 5 E -3; DP"9320085-3 10000 * " (82 8* 1!
90 , pa—— o DP9320085-4 | 15000 *" (49 2*; "'
05 mm? DP9320085-5 | 20000 *," (656%4°")
P Twisted pair wires
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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
SOCKET TYPE 170361 1(CHAIN TYPE) (AWG22X3C, AWG26X6P)

HEAT CONTRACTED HEAT CONTRACTED
TUBE TUBE

| I |

CABLE
WITHOUT
CONNECTOR

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 1721631 CONNECTOR 10120 3000VE
SOCKET TYPE 1703651 ¢ 12 mm? (MADE BY SUMITOMO 3M LTD )

Type

L in mm (feet)

D P9320086-1

3000+(I'()H (9 8‘-:!) 3 )

D P9320086-2

5000 1™ (1647 ")

D P9320086-3

10000 * )" (32 87"

D P9320086-4

15000 ;™ (49 2 ¢

20000 1™ (85 67 L")

oJWHITE/GRAY 08
O_OWANGET;E (012 DP9320086-5
o 13
REEN/B| ," 20
05 mm?2

Jp Twisted pair wires
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10.5.3 CABLE WITHOUT CONNECTOR

(1) Cable for Incremental/Absolute Encoder

For incremental encoder

Type
D P9400064-1
D P9400064-2

L in mm (feet)
3000 + ‘Il()() (9 8 +((l, H)
5000 "y (16 4 %)

DP9400064-3 | 10000*[™ (32 8*41%)
D P9400064-4 15000 *3" (49 2+ ™
D P9400064-5 20000 * 3" (65 6 7 4*)

THE FOLLOWING SHOULD BE PROVIDED

BY USER
CAP mig é 7324 31 M1P ) w% gcghmwme SHOULD BE PROVIDED
SOCKET TYPE 170361-1 OR CASE 10820-52A0 008 (MADE BY 3MLTD )
z ’;%63 I;Y AVP) CONNECTOR 10120 3000VE (MADEBY3MLTD)
2
172163 012m™ CONNECTOR
1 o013 . 16
2 o WHITEBIUE TP oi7
3o 18
3 STWRITEYELLOW [ 1P 19
5 o{HrEEN 014
6 o WH E/GREEN ! [P 15
o b0 4
8 o[ BLACK™ 7 L o
\/,! o8
03mm2: °
GREEN/ : o8
9 o YELLOW - 020

* For absolute encoder

Type L in mm (feet)
DP8409123-1 3000 *™ (9.8 *h)
DP8409123-2 5000 * 4" (16 4" )
DP8409123-3 10000 * 3™ (32 8*4"")
DP8409123-4 | 15000 *2™ (49 2+)*")

DP8409123-5

20000 + (')l()(i (65 6 + (I' 61

THE FOLLOWING SHOULD BE PROVIDED

BY USER

CASE 10320 52A0-008 (MADE BY 3MLTD)
CONNECTOR 10120 3000VE (MADE BY SMLTD)

THE FOLLOWING SHOULD BE PROVIDED
BY USER

CAP TYPE 172163-1

SOCKET 170361 1 OR

170365-1 012 mm2
BLUE .=
; @%@xﬁ:zﬁ "
5 o] YELLOW ! o |
1 o] WHITENELTOW, 1p [0 18 |
5 olGREEN H 014
leoc y .EI REEN . tP: 215
1) SWHITE/PURPLE | ! s
8 oTBrACk——7 10 ¢
70 N : Z 0 é
| p4-0
03 mm2 | : ]/ 2 |
L |
- o 3
3o NEE GGRAY L o | J¢  Twisted pair wires
1 CIWHITE/GRANG ol
9 o REE ELL ! ': 20
03 mm2

Note For details of caps, sockets, cases and connectors, refer to Par 10 6, "CONNECTOR KIT "
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(2) Cable for Motor

* For motor without brake

- For motor with brake

Type

L in mm (feet)

Type

L in mm (feet)

D P8409359-1

3000+|UU (9 8 + 11 H)

D P8409360-1

3000+|00 (9 8 +0 H)

D P8409359-2

5000 * 1™ (164 "0 "

D P 8409360-2

5000 * 4™ (16 4 *:t“

D P8409359-3

10000 *3" (328 4™

D P8409360-3

D P8409359-4

D P8409360-4

15000 ¥ (49 27 4™

D P8409359-5

)
)
15000 * 5" (49 2 71*)
20000 * 3 (656 *4*)

)
10000 * 3™ (32 8*4*)
)
)

D P8409360-5 20000 * ™ (65 6 * ™

AMP CONNECTOR
CAP TYPE 172159 1

SOCKET TYPE 170362 1 OR

170366 1 (MADE BY AMP )

M4 CRIMP TYPE
TERMINAL

< PHASE U
= PHASE V

WHITE
3 i LIGHT BLUE (BLUE)

<~ PHASE W
= FG

I, &_GREEN
L7

AMP CONNECTOR

CAP TYPE 172160 1

SOCKET TYPE 170362 1 OR
170366 1 (MADE BY AMP )

PIN NO M4 CRIMP TYPE
—l RED TERMINAL
1 WHITE —© PHASE U
2 BLUE = PHASE-V
3 GREEN S PHASE W
4 BLACK ———> FG (FRAME GROUND)
5 BLACK —= Br (BRAKE TERMINAL)
6 <<® Br (BRAKE TERMINAL)
|

Note For details of caps and sockets, refer to Par 10 6, "CONNECTOR KIT "
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10.6 CONNECTOR KIT
(1)-A Cap for Encoder Cable

For incremental encoder

16 (0 63)

140(055) 237(093) §
g BuE
o Topl@ LI
*
sl [ | -
vle (?) ]1:) CAP  TYPE 172161 1

SOCKET TYPE 170365 1

(2)-A Cap for Motor Cable

* For motor without brake

(1)-B Cap for Encoder Cable

- For absolute encoder

22 4 (0 88) 237 (093)

t

——ﬂr——u—r @ =
a S o] @ g
JSHEPBOR [ML_]s
N le|me]e °

—T e It 8 |

S 42017

CAP TYPE 172163 1

SOCKET TYPE 170361 1 OR
170365 1

(2B Cap for Motor Cable

* For motor with brake

98(039) 237(093) 14055) 570%)
~— |y A — p— oy a e =
Sl ke —3 e riEo® =
JmEEn [ o e -
< [ — - : olw = — =

28 414 — [ Ta201m =
S (016)
CAP TYPE 172160 1
CAP TYPE 172159 1
SOCKET TYPE 170362 1 OR SOCKET 1;53%;71"362" OR
170366-1
(3) SGD SERVOPACK 1CN, 2CN
+ Connector
254(010) R
127 =
©05) 1 e
o
=18
“le
S0 Il 1] |‘
ele
(i i 'h Mt
\-| . — RS e
? sle  $
(= N
~ —
o .
-

1ST PIN

7L

91 (0 36)

75(030)

NO (POLE/2+1) PIN

/]

127 (005)

A

B

in mm (inches)

SERVOPACK | Connector Type A B C
2159|278 322
For 1CN 10136-3000VE (0 85)|(1 09)|(1 27)
1143176220
For 2CN 10120-3000VE 1(0 45)/(0 69)|(0 87)
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*Case

D
E
. A )
-
o | ®
Example
in mm (inches)
SERVOPACK | Connector Type Shell Type A B C D E F
322435180 |170}1140 (376
F N - -52A0-
or 1C 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
or Motor Cable
C;;”f;g 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 172161-1} 1 10 " ;
) ncrementa. -’- N i
D P9420006-2 encoder With % 10120 t 10320- 172160-1] 1 w7
Absolut 170365-1 3000VE 1 | 52A0- [l-set " 170366-1
DP9420006-3} 5% Without " 008 172159-1] 1 st
encoder + +
Absol 172163-1( 1 16 ¥
DP9420006-4| ZPSCIU | 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 (5)(2)3A0 1-set

* Made by AMP
t+ Made by 3M

1 Including 1 spare
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10.7 NOISE FILTER

+ Type LF-205A

40(157)

®
@
liS

* Type LF-210

6-$35(6-4014)

(0 59)
33 (130)

o Q o
i o E ! name 3
ol=ls o PLATE,
! T
130(5 12)
144 (5 67)
‘ 160 (6 30)

(114)

4 405(4 4002)

L

- Type LF-220

3

i

57(224)
45077
36 (142
18(071

t+

1'NaME PP
PLATE [,

95 (3 74)

105 (4 13)

115 (4 53)

=

©

(118)

60 (2 36)

Made by Tokin Corp

8-445(8 $018)

sooo

25
098

50(197)




10.8 PERIPHERAL DEVICES

(1) Vanable Resistor for Speed Setting

$75($030) HOLE
$25

(40100

HOLE |
(039)

 Type 25HP-10B
PANEL
115+1(045+004)
As
TYPE 25HP ’ )
. \ -
S L
HAla i - 1 N H#
82| S B[N
So : 1 T -e_e_
o~ ~—r
= 2z 13 11 |!
hCEET!
(0570 04
375+1 24+1 MULTI DIAL TYPE MD

(148+008) 45 (094+004)
018)

(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)

50(197)

30(118)

—
—

4

2 $3(2 $012) MTG HOLES
(SPOT FACING ¢55 (40 22),

4 (0 16) LONG)
L™ DI = I &
i &l
! PLATE foxe] e

25
(098)

+ Cable length 500 mm each
Cables are distinguished by color

AC Input Side
On Brake Side
100 V 200 V
Blue, Yellow, Red,
White Whate Black

- Internal circuit for 100 VAC

DIODE
BRIDGE L
BLUE O 4 RED
AC SIDE DC SIDE
SURGE SURG | (ON BRAKE SIDE)
SUPPRESSOR SUPPRESSOR
WHITE C BLACK
Internal circuit for 200 VAC
DIODE
Y [e] ’ O RED
ELLOW unc;n:’= SURGE |
UPPRESSOR IsuppREssOR
AC SIDE 4 DC SIDE
DIODE (ON BRAKE SIDE)
WHITE ¢ O BLACK

Note The brake power circuit can be turned ON and
OFF on either the AC or DC side Normally, switching

on the AC side 1s safer

surge voltage may damage the brake coil
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) M35SCREW

/

/

FCN 364P040 AU

7(028)

2435

am

(2 4014
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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 15 200 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 1n 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 )

oy
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(3) Inputting 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.)

! (i

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

! L

(2) When the reference voltage 1s positive, the
moto1 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

Fig 11 1 Motor Forward Running

11.2.3 Inspection during Test Run

The following items 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 1n 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
i +6V (ACROSS 1CN-(® AND -®)
i
|
i
|
Y 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
—— X100% =0 03%
NR

AN
. X100% =0 015%

NRr
SPEED (r/min)
RATED SPEED
ENR == -AN
*Nn -/in 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 -®)
/| mameD

/ 1 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 stmple 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 ltem Frequency Inspection Operation

Vibration Daily Touch by hand

Noise Daily Aurally

Exterior and Cleaning | As required Clean with dry cloth or compressed air
Make sure that 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 o 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 life 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 lgh-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

4]

— e
o 007 Cralux P al FE LS aF Pl ba i Y aT R Pl v d

oose connection

[ 78wy OFSERG IS TR pa DX R PRET SR T S8 T e VBT x FFLSEN Fal e

Tighten connection

=
W

PRy T,

Wrong wiring

A SR eP DyFal AULF DIKI2 $e TUATI LT IR LA TRIFY

ot
o

Correct, wining

s G D AT BF Y POIR S P B g Je R e JH TR

o,
7,

Overload

Reduce load or use a larger motor

Unstable operation

;3?‘;3” DT RGN e S kL RIS a0 74 Fad Pk Be Doka FEIT e
e

;Wrong wiring
4

He DE LT By I, PECT R NG ST U IR GT Ao P2 15y Be T 4 W5

PP PEFFET R T SR R BT T PR Y DN P P VR PR TR T
Inspect and correct wiring across motor 4
4

terminals U, V, and W, and PG ?

i
03 Fay BV b Be B VP AP TV TGS he T ET G Ay Rl A D e e TNE N

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

¢ Defective main circuit
transistor module

» Replace the
SERVOPACK

Tx] turned ON * Correct grounding
H. (In] * 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°C or
lower (Heat sink
overheat)

R4

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

RS !

Overspeed

When the reference 1s

input, the motor runs fast
and LED goes ON

* Motor connection error

* Absolute encoder
connection error

e Improper gain
adjustment

 Correct the motor
connection

¢ Check pulses 1n phases
A, B and C on 2CN and
correct wiring

¢ Correct gains

A5

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'U !

[}

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 |Z| |——lT
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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

¢ 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

REZ

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
moCrnr SERVOPACK
L/ U Goes ON when power

Digital Operator
Transmission
Error 1

1s supplied to the
control circuit

Defective SGD
SERVOPACK board
(1PWB)

Replace the
SERVOPACK

Dagital operator
failure

Replace the digital
operator

-+

r gy

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

AGJ

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)

e 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-OT, P-OT, S-ON
* SEN signal (for absolute encoder)

* Digital operator display

e Check the AC power
supply circuit

* If LED 1s ON, check the
cause

e Adjust the speed setting

L

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 longor 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
1mpedance (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

AdJust! Cn-04 [LOOP Hz| to reduce speed
loop g&in until vibration stops

The motor turns even when
speed reference voltage is
ov

There 1s an offset to the
speed reference voltage

AdJust{ 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 Bit1of
Cn-011s0

Turn ON the SEN
signal

The servo-ON signal input 1s OFF

Bit 0 of Cn-01 1s
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 input signalis OFF

Bit 2 or 3 of
Cn-011s 0

Turn ON the P-OT or
N-OT 1input 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 bit 8 of
Cn-01 1s 0 and bat
Aof Cn-0l1s1

Turn OFF the P-CON
mput signal to cancel
zero clamp operation
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>, 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 1513 847 6200 Fax 1 513 847 6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA
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Phone 55 11 815 7723 Fax 55 11 870 3849

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2 65824 Schwalbach Germany

Phone 49 6196 569 300 Fax 49 6196 888 301

Motoman Robotics AB

Box 504 S38525 Torsas Sweden

Phone 46 486 10575 Fax 46 486 41410

Motoman Robotec GmbH

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 Taiwan
Phone 886 2 563 0010 Fax 886 2 567 4677

BEIJING OFFICE Room No 301 Office Building of Beiying International Club 21 Jianguomenwar Avenue Beijing 100020 China
Phone 86 10 532 1850 Fax 86 10 532 1851

SHANGHAI OFFICE Room No 8B Wan Zhong Buiiding 1303 Yan An Roaa (West) Shanghai 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
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