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

>, series has been newly developed.

This manual covers AC servo drive 3 series for speed (lorque) control. AC Servo
Drives consist primarily of AC SERVOMOTORS and their controllers, SERVOPACKS.
The AC SERVOMOTOR features a high power rating for achieving quick response. Custom
L.S1 and hybrid ICs built in SERVOPACK reduce the unit size and simplify wiring. The
additional feature of a highly accurate pulse resolution offers non-stop pulse flow.

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

FEATURES

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

(2) For SGM SERVOMOTORS:

1/3 the size and weight of conventional models

For SGD SERVOPACKS :

/4 the size of conventional models.

Both incremental and absolute encoders available in a base-mounted SERVOPACK

incremental encoder).
(7) Can be installed under any environmental condition due to varnish coating.

892.207 562284 592-292

|

SERVOPACK SERVOMOTOR DIGITAL OPERATOR
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1. RATINGS AND SPECIFICATIONS
1.1 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS

(200 VAC)

1.1.1 Ratings and Specifications

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

Insulation Resistance ; 500 VDC, 10 M ()

or more
Enclosure :

Totally-enclosed, self-cooled

Ambient Temperature : 0 to +40°C
Ambient Humidity : 20 to 80%
(non-condensing)

Vibration :

15 g mor below

Excitation : Permanent magnet
Mounting :  Flange-mounted
Drive Method : Direct drive

Table 1.1 Ratings and Spacifications of SGM SERVOMOTORS (200 VAC)
T Motor Type SOM-1 janaiz | ABA312 | 014312 | 024312 | 04A312 | 08A312
[tem e
Rated Output * W (HP) | 30 (0.04) | 50 (0.07) 1100 (0.13) 1200 (0.27 1400 (0.63) | 750 (1.01)
Rated Torgque ™ N-m| 0.095 0.158 0.518 0.637 1.97 2.39
(oz-iny| (13.5) | (22.6) (45.1) | (90.1) (181) | (338)
Instantaneous Peak N-m 0.29 0.48 0.96 1.91 3.82 7.1
Torgque™ (oz+in)| (40.5) | (87.7) (135) (270) (542) (1010)
Rated Current™ A (rms)|  0.42 0.6 0.87 2.0 9.6 1.4
Instantaneous Max A(rms)| 13 1.9 0.8 8.0 8.0 13.9
BOL L1 R I - _
Rated Speed * r/min 3000
Instantaneous Max Speed™ r/min 4500
Torque Constant® N7 M7A (rms) | 0.255 0.286 0.408 0.355 0.533 0.590
. (oz-in/A) {rms) | (36.2) (40.5) | (57.8) | (50.2) | (75.8) - (83.5)
Moment of Inertia kg -m* % 10 | 0.0l 0.026 0.040 | 0128 0.191 0.671
Jm{=GD i) {oz-insstx 107 | (0.288) | (0.388) | (0.578) | (1.74) 1 (2.70) (9.52)
Power Rating™  kW/s| 436 | 9.68 95.4 32,8 §1.6 85.1
Rated Angular rad/st | 45200 61200 79500 51800 56600 35600
Acceleration* i
Inertia Time Constant ms| 15 0.9 05 | 04 63 | 03
Inductive Time Constant  ms 1.5 1.8 1.9 5.4 5.4 W

- Notes :

1. Items marked with ¥ and the lorque-speed characteristic are measured when the armature
winding combined with the SGD SERVOPACK is 100°C. Other figures are measured when the
temperature is 20°C. All the {igures are typical values.

2. Rated torgue is the continuous allowable torque when the motor is mounted {0 a heatl sink of
250 % 250 % 6 (min) and the ambient temperature is 40°C,

3. When shafl seal is mounted on a motor, run the moior at the lollowing derating factor hecause

of inerease of friction torque,

SGM. AJA

ADA

02A

04 A

Derating Rate (%) 70

B0

80

90

a5 95




1.1.1 Ratings and Specifications (Cont'd)

[OPTION]

When options are applied, inertia is increased as shown in the [ollowing table.
Characteristics may vary accordingly.

T Type| ~ SGM- )
ltem T~ | A3A 1 ABA | 01A | 02A | D4A | 0BA
With Holding kg - me X 107" 0.0085 0.058 0.14
Brake (oz+in+s*x 107% (0.120) | (0.818) (1.98)
With 12-bit kg - m:x 107 0.025
Absolute Encoder (oz-in-s2 X 107" (0.352)




1.1.2 Torque-Speed Characteristics

- TYPE SGM-A3A - TYPE SGM-A5A
4000 1000 :
£ 3000 € 3000
£ E
I = A
a a
m 2000 & 2000
[ o
@ o
1000 1000
] 0.1 0z 0.3 0.4 [d 0.15 0.3 0.45 0.6
TORQUE (N - m) TORQUE (N - m)
L I 1 { | I I ! L i
0 20 40 a0 0 20 40 60 80 100
TORQUE (oz - in) TCRQUE (oz - in)
- TYPE SGM-01A - TYPE SGM-02A
4000 4000 1
£ 3000 £ 3000
£ £
a A a A
w2000 w2000
i o
o) [G]
1000 1000
0 . 0
0 0.25 0.5 075 1 0 0.5 1 15 2
TORQUE (N + m) TORQUE (N - m)
L 1 i 1 L [ 1 i
0 50 100 150 0 130 200 300
TORQUL (02 - in)

TORQUL {07 - in)

- TYPE SGM-08A

- TYPE SGM-04A

4000 4000
= 2000 = 3000
£ £
a a
w 2000 ﬁ 2000
o o
@ »
1000 1000
0 0
0 1 2 1 0 8
TORQUE (N - m) TORQUE (N - m)
1 i 1 1 | i i i
0 200 400 6 0 400 800 1200
TORQUE (oz - in)

TOQRQUE (oz - in}
: CONTINUOUS DUTY ZONE
: INTERMITTENT DUTY ZONE

— 3 —



1.2 RATINGS AND SPECIFICATIONS OF SGM SERVOMOTORS

(100 VAC)

1.2.1 Ratings and Specifications

Time Rating : Conltinuous
Insulation : Class B
With stand Voltage : 1500 VAC

Insulation Resistance : 500 VDC, 10 M{)

or more

Enclosure : Totally-enclosed, self-cooled

Ambient Temperature : 0 to +40°C

Ambient Humidty : 20 1o 80%
(non-condensing)

Vibration: 15 z m or below

Excitation : Permanent magnet

Mounting : Flange-mounted

Drive Method : Direct drive

Table 1.2 Ratings and Specifications of 5GM SERVOMOTCRS (100 VAC)

o “"“‘“’"“-‘-M-?l?.f_ji‘ffffM" A3B312 ABB312 018312 028312
Rated Output ™ "W (HP) | 30(0.04) 50 (0.07) 100 (0.13) 200 (0.27)
A ted w;e N m 0.095 0.159 0.318 0.637
oz -in) |  (13.5) {(22.6) (45.1) (90.1)
Instantaneous Peak Nm 0.28 0.48 0.96 1.91
Torque * (oz-in) {40.5} 6Ty {1353 (270)
Rated Current® A (rms)| 063 L0822 2.7
'C”j:f’;‘;fgeous Peak A (rms) 2.0 2.9 7.1 8.4
Rated Speed * r/min - - 3000
Instantansous Max Speed” r/min 4500
Torque Constant® N - M/A (rms) 0.168 Coas 0156 0.955
7 {oz - in/A) (rms) (23.8) (27.5) (22.1) (36.1)
Moment of Inertia kg - m? x 10~ 0.021 0.026 0.040 0.123
Jua (= GD*m/)  (oz-in-s2x 107" (0.288) (0.368) (0.576) (L)
Power Rating®  kW/s| 43 X B 1
Reted Angular rad/s® 45200 81200 79500 51800
Inertia Time Constant ms 1.6 0.9 0.6 0.4
Inductive Time Constant ms 1.3 1.6 1.6 5.7

Notes :

1. Items marked with * and the torque-speed characleristic are measured when the armature
winding combined with the SGD SERVOPACK is 100°C. Other figures are measured when the
temperature is 20°C. All the figures are lypical values.

2. Rated torque is ihe continuous allowable torgue when the motor 1s mounted Lo a heat sink of
250 ¥ 250 X 6 (mm) and the ambienl temperature is 40°C.

3. When shafll seal is mounted on a molor, run the motor at the lollowing derating factor because

of Increase of {riclion lorgue.

SGM- A3B

01B

02B

i,

Derating Rate (%)

80 90

90




[OPTION]

When options are applied, inertia is incrcased as shown in the following table.

Characleristics may vary accordingly.

"""""""" Tyeel SGM-
lem e A3B | ABB | 01B 028
With Molding kg« m®x 107" 0.0085 0.088
Brake ~(ozeincstx 107, (0020 0 ((0.816)
With 12-bit kg - m?x 107 0.025
Absoiute Encoder  (oz-in-s®x 1079 (0.252)
1.2.2 Torque-Speed Characteristics
" TYPE SGM-A3B - TYPE SGM-A5B
4000 4000
© 3000 T 3000
5 3
% 2000 @ 2000
& 7
1000 1000
00 01 0z '0.3 0.4 00 0.15 0.3 0.45 0.6
TORQUE {N - m} TORQUE {N + m)
L r i L. ol L L :| i i L
0 20 A0 60 0 20 A0 4] 80 100
TORQUE (oz - in) TORQUE (oz * in)
- TYPE SGM-01B - TYPE SGM-02B
4000 4000
= 3000 < 3000
£ E
= A = A
a a
ﬁ 2000 B 2000
& &
1000 1000
0 —n s 0
0 0.25 0.5 0.75 1 0 0h 1 L5 2
TORQUE (N - m) TORQUE (N - m}
L. 1 i 1 v A i i
0 50 100 150 0 100 200 300

TOROUE (oz * in)

[A]: CONTINUOUS DUTY ZONE
INTERMITTENT DUTY ZONE

TORQUE {0z + im




1.3 RATINGS AND SPECIFICATIONS OF SGD SERVOPACKS

Table 1.3 Ratings and Specifications of SGD SERVOPACKS

Apm;od \/oltaqc 200 VA(‘ 100 VAC
SF QVOP/\CK Type SGD~ /‘-\BAP AEAP OIAP 02/\P 04AP i 08/\[J ASBP AoBP OH 028P
30 50 100 ?OO 400 \ 730 30 50 100 200
M M - n £}l P . i .. .
ax Motor Capacity W AHP) | g o0y | 0,07y | (0.13) | (0.27) 1 (0.53) | (1.61) | (0-04) | (0.07) | (0.13) | {0.27)
Type SGM- |ASATTTABALT 01ALL 0'};—\*‘- AL OBATL | A3BILABE Y 0IBIY | 0280
o | Motor Capacuy w| a0 50 100 Joo a0 50 100 200
O I IO S | NS SR I
E Rdted/Max Rotatwon Speed >000/1.JOO r/min 3(100/1.)(0 1fmm
g /\ppllc‘able Enroder lncwmental en(ondm 048]’/]{ ')OO(}}-","I{, absolute enc;orlcz ]U‘Jfll’/h
P R — R
[ -1 s . : n oar n o, s .
w | Alowabie Load k9 - M* % 10 063 | 078 | 100 | 368 | 582 | 13a | oss o7 | 120 | a6
5 trg ¥ . 2 a3 . -
Tinertia®t L by e ®] (80800 D (11.0) L1700 T2 | (BA1) | (189) | (8.80) | (11.0) | (J7.0) | (52.2)
S ,Ch 0 JRPUPRN, RS NSNS JSS RIS NN S [,
= t tpul
g ; COmnuous MUIBUL om0 - nso | o087 2.0 | 2.6 ad | 063 | 090 | 2o | o
a  Current
Max Qulpul Current A (rms)| 1.3 1.9 2.8 6.0 8‘0 3 ﬁ) 2.0 4.9 7.1 5.4
5 - Supp] Single-phase 200 to 230 V .f\(') '*-}O Lo : ":?.’, ‘auwlc phase 100 to 116 YACQ™H®
ower supply 50760 He +10 1o ~15%, 50460 Hz
Control Me[hod Single-phase [ull-wave 1e<|1f1e1 IGBT-PWM {Sine-wave drive}
@ Feedbac‘k Pulse Ingremental en(odm "OdSP/T\, dl)‘»()lul(‘ encoder 1024P/R
s -
*(06 Ambient Temp, 0 to 55T+
“é - Storage Tem;ﬁ. ~20 1o +85°C
b Ambient and .
‘2 2 m !er'w anc Storage 90% or less (non-condenging)
= Is) Humidity
2 1
@ Vibration/ i
. B G
Shock Resistance 0.5/2(
Structure /Base-'n'lountcd
Approx. Mass kg (i} 0.9(1.98) h 0.9 (1.98) 1.2 (2.63)
o | Bias Setting 0 lo 480 r/min (%cLLm(r I("uk)]llLlOI'l ;1 r/min)
E Feed Forward Compensation| 0 Lo 100% {Selting resolution : Jm)
& | Positioning Completion 0 Lo 250 reference unit
v | Width Setting Reference unil © minimum unil of posilion dala
SIGN -+ PULS]‘ C)() phage dilference 2-phase pulse {(A-phase + Bophase) CCW
— Type
@ @ pulse + CW pulse
o =
o go) Pulse Form me dzwm ( ) \t love]) opcn colloclo: ( 5 V or ]‘) V !evel)
‘__:") uq; -5 PRV [V L U
Q| ro Pulse Freguency 0 io 1)0 lxppa
Control Signel CLEAR ({inpul pu]‘-.( fonn i hc, e as Lhat ol reference pulw)




Tabie 1.3 Ratings and Specifications of SGD SERVOPACKS (Cont'd)

/\pphed Voltage ?00 VAC 100 VAC

SFRVOPACK Typ(, SGDE- ABAP

Max Molor Capacity W (HP)

i : jozAP :OdAP
00| 50 | 100 | 200 | 400
1

\

A')AP ; omP
,,,i o
(0.00) 1 {0.07) | (0.13) | (0.27) | (0.53) |

O8AP A3BP iAbBP OWBP ] O7BP
T
i

750 0 50 w0 | 200
F{1.01) | (0.04) §{0.07) { (0.13) } (0.27)

1/G Signals

Outpul Form , C-phase, line driver

(]G to N)/N = 2048, 2000, 1024
("N 1(,[)10‘;0]]1,% mzmbm ol encoder [Jlli‘:(“i)

j Positicn
Qutput

Servo ON, P lll\L {or molor run/siop by 111[(’1]Id| sel ng spu\d) [01\-.41(] run
Seqguence Inpul stop (P-OT), reverse run slop (N-OT}), alarm resel, curvent himit/sclect (or
internal ‘:J(’(’d select)

TGON (m current limil delection}, posmomnp complelion brake interlock,

Sequence Quipul
4 P SETVO almm alarm code (3 lms)

Dynamlc Brake Opm'lled al main power QI 1‘, HEIVo nlmm SOIVO OJ‘ 1*
ExLernaI Regt,nel ative Umt lwquupd when L\ce(,dmg the dllo\\ ablc load mutm
Qvertravel DB stop al P-OT, N.OT or dec Glcl ation \10[3

Protective Function

Overcurrent, grounding, overload, ovmvollmr(’ mroxspoctl overrun prevention,
origin error, CPU error, encoder 01101‘ overflow

Indication

Alarm (7-segment LEDs), powear supply (M(/(‘B l!]].'))

ngmmmmg pa.nc] i a\fallablc as an option

Others

SoTL slart/stop, bhrake mlulod\ s1gndl oulpul, reverse run (omu(‘imn. JOG run,
elecironic gear, auto luning

#1

#2

%4

The allowable load ineriia specifies the range requiring no oplional regenerative unil. Allowable load inertia
1s 30 fimes the molor rotor inerlia for 30W lo 200W classes ; 20 limes for 400W and 750W classes. Il a load
mortia over the specified allowable value is Lo be applied. use a regencralive unil or operations may be
limited.

Supply vollage should nol exceed 230V +10% (253V) or 116V +10% {(127V). If the vollage should exceed these
values, a step-down transformer is required.

When housed in a panel, the internal temperalure musl nol exceed ambient temperature range.

“N” shows the number of encoder pulses.
Asg for the 2000/ R encoder, only the following frequency dividing ratios ecan be used ;

172, 1/4,1/8, 1/8, 1710, 1716, 1/20, 1/25.




2. TYPE DESIGNATION
2.1 OUTLINE OF SYSTEM

« SGD SERVOPACK

+ SGM SERYOMOTOR

592-287

750 W (1.01 HP)

2.2 TYPE DESIGNATION
(1) SGM SERVOMOTOR

SGM-01A31

Z SERIES
SGM SERVOMOTOR

MOTOR OUTPUT -
A3 30 W (0.04HP)  A5: 50 W (0.07 HP)

01: 100 W (013 HP) 02: 200W (0.27 HP)
04 : 400 W (0.53 HP) 08: 750 W (1.01 1IP)

POWER SUPPLY
A-200V
B:100V

592.174

SGND SERVOPACK &

$92-28

OR

DIGITAL OPERAT

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

30 W (0.04 HP)
50 W (0.07 HP)
100 W (0.13 HP)

= OPTIONAL SPECIFICATIONS
B : With brake
S . With shaft seal
D : With brake & shafl seal
P : Dripproof provision

SHAKT TYPE

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

I = Taper

DESIGN REVISION ORDIR

DETECTOR TYPRE

3. 2048 P/R
Incremental Encoder

4. 2000 P/R
Incremental Encoder

W 12-bit (1024 P/R)
Absolute Encoder




(2) SGD SERVOPACK

3 SERIES

SGD SERVOPACK

MOTOR OUTPUT

A3 30W (0.04 11P)
01: 100 W (0.13 HP)
04+ 400 W (0.53 HP)

A5 50 W (0.07 11P)
02: 200 W (0.27 HI)
08 : 750 W (1.01 HP)

POWER SUPPLY
A200V
B:100V

(3) DIGITAL OPERATOR

FOR SERVOPACK

DIGITAL ORERATOR

JUSP-0OPO2A-

MODIEL
S Speed Contrel (Torgue Control)
P Positioning Control

L FOR SGD SERVOPACK

{ONLY FOR 02 TYPE)

~— YERSION

A, B

APPLICATION
02 : Hand Held
03 : Mounted




3. LIST OF STANDARD COMBINATION

Table 3.1 Combination of SGM SERVOMOTOR, SGD SERVOPACK and Accessories

Power Current Recommended ¥
. . | Capacity | Applicable Noise Filter Power
CLASs| SERVOPACK SERVOROTOR! Capacity Pellner MCCB|  Noise e e ON/OFF
Type SGD-  |Type SGM-| SERVOPACK Fuse® Eil Soncifi ‘
kWA of AUSG Hter Type pecifica-i Switch
tion
o W )
(0.?}3\;11)) AZAP ASAL 0.25
50 W . e . Single-
(0.07 HP) ASAE | ASAL 0.3 | phase
: ] LF-205A 0 200 VAC
A .
(()l?fg)f\;l’) 0iAT 01A: 0.5 (Good } (,l'::ss
: 5 4
o—'-"\-l-rmo
A .
200
VAC Single-
/ . phase
(0493 1\—}1\19) O4AP | AL 1.2 9 LE-210 1200 VAC
? Class
10 A
Single- Conl.ac-mr
750 W .. .o phase a0 A oi
(Lorip)y | BAT | BAL 2.2 16 (Poor) | L1220 | 200 VAC) abeve
‘ °'1><r‘” Class
7P 20 A
0 W i .
5| A3BP : 25 |
(0.04 2P hot M- 02 Single-
50 W phase
(0\5(;\1-\113) ASBP | ASBI 0.3 5 LF-205A | 200 VAC
v 5 A
\Jgoc (0.1?:? ;}P) 0IBP | mBIC 05 5
Single-
/ . phase
(0283 1\-){\}’) 02BP | 02BL 0.75 8 LF-210 | 200 VAC
. Class
10 A

#1  Values al rated load
#2  Overload characteristics (25°C) : 200% 2s or more, 700% 0.01s o1 more
#3 Made by Tokin Corp. Contact YASKAWA sales representative for deiail.




4. CHARACTERISTICS
4.1 OVERLOAD CHARACTERISTICS

The overload protective function built in SGD SERVOPACK prevents the SGM
SERVOMOTOR and SGID SERVOPACK from overtoading and resiricts the allowable
conduction time of SGD SERVOPACK (See Fig. 4.1).

The overload detection level is set precisety by the hot start conditions al an ambient
temperature of 55C and cannot be changed.

1000

100

CPERATING
TIME (s}

10

10G 200 300

MOTOR RATED CURRENT (%)
{100% = raled current)

Fig. 4.1 Allowable Overload Characteristics ot SERVOPACK

._11_




4.2 STARTING AND STOPPING TIME

The starting time and stopping tme of SERVOMOTOR under a constant load is shown by
the formula below. Viscous or {riction torque of the motor is disregarded.

Starting Time :
N (T + )

(r=1047 X e
Ki-Ie(a -f8)

(ms)

Stopping Time :

Ne (Iv+ J1)
(= 104.7 K i (lTlS)
KiIr(a +5)

Where, ‘ |
Nr . Rated motor speed (r/min)
Ju (= GDit /4) 1 Moment of rotor inertia (kg-m2 =1b+in-s?)
T (= GDi/4) . Moment of load inertia (kg-m?=1b-in-s2)
Kt : Torque constant of motor (N-m/A =1b+in/A)

Ir; Motor raied current (A)
a = Ie/ In: Accel/decel current constant
Ir: Accel/decel current
(Accel/decel current o times the motor raled current) (A)
£ = 1./ Ix: Load current constan( |

I+ Current equivalent to load torque
(Load current £ times the motor rated current) (A) |

MOTOR
ARMATURE
CURRENT |

= TIME

MOTOR T : : _
SPEED | TIME

Fig. 4.2 Timing Chart of Motor Armature Current -
and Speed (Constant Load) '

— 12.4




4.3 ALLOWABLE FREQUENCY OF OPERATION

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

(1) Allowable Frequency of Operation Restricted by the SERVOMOTOR
The allowable [requency of operation varies depending on the load conditions, motor
running time and the operating conditions. Typical examples are shown below. See Par.
4.2, "STARTING AND STOPPING TIME" for symbols.

‘When the motor repeats rated speed operation and being at standstiill {Fig. 4.3).

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

I2(tr+1(0)+1%ts
T= E o (s)
12

Where cycle time (T') is determined, values Ir, fr, (f safisfying the formula above,
should be specified.

MOTOR
ARMATURE w TIME
CURRENT
|
MOTOR
SPEED TIME

Fig. 4.3 Timing Chart of Motor Armature Current and Speed
(Restricted by SERVOMOTOR)
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‘When the motor remains at standstill between cycles of acceleration and
deceleration without continucus rated speed running (Fig.4.4}.

The timing chart of the motor armature current and speed is as shown in Fig. 4.4.

"o

The allowable {requency of operation "n” can be caleulated as follows :

Kit+ Ir 1 Ao oo
n=236.5 X Nf:’u(jh;i-!ijl) X 4&' 3 ) (times/min)

o [

. I n
MOTOR _Mkj*, 8
ARMATURE we TIME
CURRENT | I f

f -

|

i

|

|

| h SOV
MOTOR AR X h — TIME
SPEED |

Fig. 4.4 Timing Chart of Motor Armature Current and Speed
(The motor remains at standstill between cycles of accel/decel
without continuous rated specd running)

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

The timing chart of the motor armature current and speed is as shown in Fig. 4.5.
The allowable frequency of operation "n" can be calculated as follows :
Ki+Ir

| - AN .
n=286.5 X ]\Ezw@;:}[—) X (; - )(tlmes/mm)

MOTOR 7

ARMATURE i = TiME
CURRENT

MOTOR ? .
SPEED | == TIME

Fig. 4.5 Timing Chart of Motor Armature Current and Speed
(Thc motor accelerates, runs at constant speed, and decelerates
in a continuing cycle without being at standstill)

_14~




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

The refation between molor speed amplitude (N) and frequency () is shown by the
formula below :

v Kool
N=152X (;\‘Hh)f (r/min)

‘ Iy =aly

MOTOR
ARMATURE
—w § CURRENT

MOTOR
; SPEED

Fig. 4.6 Timing Chart of Motor Armature Current and Speed
(Restricted by the maximum armature current)

,_15_




4.5 MOTOR MECHANICAL CHARACTERISTICS
4.5.1 Mechanical Strength

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

4.5.2 Allowable Radial Load and Thrust Load

Table 4.1 shows atlowable loads according to SGM SERVOMOTOR types.

Table 4.1 Allowable Radial Load and Thrust Load

i
SERVTOy“SSTOR Rz\lcllizwaLbc:;id Tﬁ:}isv’:’aLbolaed Reference Diagram
Fr (& (Ib)] Fs (N (Ib))
SGM-A3 49 (11) 19 (4)

Note : Load generaled from motor lorque plus lead applied to the shaft
extension never exceed the values mentioned above.

4.5.3 Mechanical Specifications

Table 4.2 Mechanical Specifications in mm (inches)

Accuracy (T.1.R.) Reference Diagram

Flange Surface 0.04
Perpendicular to Shaft (&) | {.0016)

Flange Diameter 0.04
Concentric to Shaft (B) (0.0016)

0.0z

Shaft Run Out © (0.00079)

Note ; T.LR. (Total Indicater Reading)

— 16._




4.5.4 Direction of Rotation

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

Fig. 4.7 SGM SERVOMOTOR

(1) Connector Specifications

- Motor connection
(for standard SERVOMOTOR)

B4
1 | Phase-U Red
2 | Phase-V White
3 | Phase-W Blue
4 1 FG (Frame ground) Green
*Detector connection
(incremental encoder)
W)
@& 8]
1 | Channel A 011&;3{1"{'&”“ Blue
2 ‘Channel A ouilpul ma/l&lad\
T3 Channel B ()-uLpul.. Yellow
4 Channel jg-voutput ”Yello\J\'/Blacl(
5 | Channel C output i Green
G Channel C output Green‘/g]ac}k
7T |0V (Power supply) __(_}ray' -
8 | +5V (Power supply} Red
g FG(anme ground} ug)range

-Motor connection
(for SERVOMOTOR with brake)

1]
(4l (5} 6]
) th':{"jse-U ' ' Red
% | Phase-V White
3 | Phase-W Blue
4 FG {FFrame ground) Green
b | Brake lerminal Black
6 lBra‘l‘gguterm'mal Black
*Detector connection
(absolue encoder)
T (4]
[6}fa) g
)
1 | Channel A output Blue
2 | Channel A output White/Blue
3 | Channel B oulput Yellow
4 | Channel B outp{il White/ Yollpwﬂm
5 | Channel 7 cutput Green
6 |Channel 2 output White/Green
7 lov (Power supply) Black
8 145V (Power supply)“w Red
9 | FG (Frame ground) Green/Yellow
10 | Channel 3 outpul Pui'pl@ B
11§ Channel S output White/i’urp}em
(12) | (Capacitor reset) (Gray)
13 | Reset White/Gray
i4 |0V {Baitery) White/Orange
15 3.6V (Battery) Orange

# Don’t use this terminal since this is used
for capacitor discharge terminal at shipment.




4.5.5 Impact Resistance

When mounted horizontally and exposed to vertical shock impulses, the motor can withstand
up to two impacts with impact acceleration of 10 G (Fig. 4.8).

NOTE

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

: VERTICAL

[

P z
HORIZONTAL

Fig. 4.8 Impact Resistance

4.5.6 Vibration Resistance

When mounted horizentally, the motor can withstantd vibration (vertical, lateral, axial) of
2.5 G (Fig. 4.9).

i VERTICAL

AXIAL

i
T |

LATERA\IN i ]
HORIZONTAL

Fig. 4.9 Vibration Resistance

4.5.7 Vibraiion Class
Vibration of the motor running at rated speed is 15 2 m or below (Fig. 4.10).

POSITION FCR
CHECKING VIBRATICN
T,

Fig. 4.10 Vibration Checking

— 8 —




5. CONFIGURATION
5.1 CONNECTION DIAGRAM
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5.2 EXTERNAL TERMINALS

Table 5.1 External Terminal for SERVOPACK

i

Terminal Symbol Name i Description
{"'\‘ (T) T 1 . o a . R [y DY AL “]OW o My o
G Main circuit AC input | Single-phase 200 1o 230 VAC 15 % 50760 s
ATOAT . Conneets lerminal ) to motor terminal {Red)
W N W Motor connection 0 - b ' '
e ‘ (\_D to {White) and 4V to (Blue).
(1) Ground Connects to motor terminal (Green).
T T
. Musl be securely grounded.
/P} (@ Regeneralive unit Regenerative unil conneclion terminal
i conreclion {External conneclion nol normally required.)

10y,

# For 100 VAC class, single-phase 100 to 115 VAL 155 50/60 Lz is applied.

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

Table 5.2 Specifications of Applicable Receptacles for
SGD SERVOPACK VO Signals

Connector Type used in Applicable Receptacle Type

SGD SERVOPACK Soldering Type Case | Manufacturer

10236-62A2J1

Right Angle 36P 10136-3000V IS 10336-52A0-008  [Sumilomo 3M Lid.

5.3.2 2CN (Connector for Encoder)

Table 5.3 Specifications of Applicable Receptacles and Cables

Connector Type used in Applicable Receptacle Type B Cable
SGD SERVOPACK Soldering Type Case Manufacturer Specifications

10220-62A2)L . A on & SRR See Par. 10.5,

Right Angle 20P 10120-3000V 15 10320-52 A0-008  iSumitomo 3M Lid, “CABLES.”

Note : The cables mentioned above are provided by YASKAWA.
For details, see Par. 10.5, “CABLES.”
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5.4 CONNECTION (WITH INCREMENTAL ENCODER)

5.4.1 Caonnection Diagram

SINGLE-PRASE |
200 TO 230 vAC 110%

FCR 100 VAC CLASS

SINGLE-PHASE __

(50150 Hz) 5% TOOTO TS VAC 50
(50/G60 Hz)
R T
IMGCE ) -}
In Preven| oxterial noise with a noiso hitee
5Ry [
— Dl SERVC ALARM INDICATION]
[EQV%E_B:} o 1ML 4 MAGNETIC CONTAGTOR FOR POWER ONIOFF
OFF ———D———O-on--] >~ Bo surp (e it @ surge suppressing
MC SRy suP device (o both Ihe magnelic
contactor and the relay.
1M ' SERVOPACK Ty
i R (SGD-LIIP)
1M . v
— T W
_f,
1c Must o securely grounded/
N ( Class 3 ’
. 15051 Ground resistanca
PULS ~ __J 10003 or lass .
REFERENCE PULSE +PULS |P)2 GER
(MAX. AS0KES) SIGN 3 i
¢SIGN P4
ERROR COUNTER CLEAR SIGNAL CLR 5 .
a Bo sura to perierm erminal
(ACTIVE HIGH) *CLR Pl 6 ., freaiment of sbiclded calle.

SERVO CN

AT1RyON F24Y
REVERSE RUNNING PROHIBIT AT N-LS OPEN
PROFORTIONAL GONTROL (P CONTROL)
AT 2Ry ON
REVEASE RUNNING PROHIBIT AT N-LS OPEN
FORWARD RUNNING PROMIBIT AT P-LS OPEN
ALARM RESET AT 3Ry ON

CURRENT LIMIT AT REVERSE RUNNING
ONAT 6Ry ON

CURRENT LIMIT AT FORWARD RUNNING
ONAT 7Ry ON +24Y

T
+ 24V 13 4Tk |
SERVO ON

PROPORTIONAL CONTROL
(P CONTROL} F

AEVERSE RUNNING PROMIBIT

FORWARD RUNNING'}’ROHIBIT

"ALARM RESET .

CURRENT LIMIT AT REVERSE RUNNING GN

i

b

s

CURRENT LIMIT AT FORWARD RUNNING ON

SRy OFF AT SERVO ALARM |

SERVO ALARM

4Ry OFF AT EXTERNAL w

MOTOR BRAKE READY

ORy ON AT POSITIONING
COMPLETION

SRy ON AT TGON

PHOTO.COUPLER OUTRPUT
- MAX. VOLTAGE ARPLIED : 30 YDC
+ MAX. CURRENT APPLIED : 50 mA

BRAKE
INTERLOGCK

POSITIONING CDMPLETION

PHASE-A

PG OUTPUT | PHASED
LINE DRIVER  °

|

|

ALARM CODE
OUTRUT

Jevel (sol By.user constant Cn-0B)
or mare

TGON [ Turns ON at miolor £oro-5poed ]

——— LINE DRIVEIR*
SN7SALS1O4NS

ALO:| [30
aLoz| I3
ALO3
SG- AL

* Made by Texas Instruments Inc,

Notes :

1. Capacity of each output circuit is 30 VIXC, 50 mA or less.

2.t

Twisted pair wires

3. The user must provide the 24 V power supply.

Fig. 5.2 Example of Connection Diagram of SGD SERVOPACK
with a SERVOMOTOR and Peripherals {1)
— 21 —
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5.4.2 Connector 1CN for I/O Signals

(1) Connentor 1CN Layout

Table 5.4 Connector 1CN Layout of SGD SERVOPACK

- 22

1

il'{eference} ( P(f
gl L PULS L Pulse b Rt BURI¢ Jutbuy
; Reference Input | PG . bwg\!.}'d
2 - xPULS Pulse 2 PAQ Oulput ... e
Inpul 0V Reference (Phase-A) 1 PG
: ] 3 SIGN Sign ToTTTTRal g #PAO I Cutpui
- . Rol}fl‘cﬂce Input N PG ‘ : (Phase A)
4 | *8IGN Sign ]‘ — 22 PBEO Ouiput | R R
i Inpul OV Jrror {Phasc-B) LPG
bt - 5 CLR | CQUMEr boh g PO | Output
E C]:):fn(?]m Input PG ‘( Phase-B)
¢ | CLRO Clear : 24 PCO Oulput
111;31?[1([)\7 I Bmlkel : (Phase-C) PG
, s terloc i P R
S 7 BK ‘éi‘én;‘]" e et 251 % PCO ‘OuLpuL_‘
N osihioning Oulpul : i i Phaso-C)
g | COIN Cog;gll]e:}on 926 | S S
Oulpul o ]\ _C’ ON
------ 9 | TGON Signal a7
Commgn Ouiput
e 0V (o BK, s ; ]
10| 5G-COM COIN and Forward 28
TGON 117 PCL Current 99
Roverse “ Limil ON B
s NET Currenl | Input Ja0!l aLon Ak]‘ arm ;
4 I Limit ON Fxternal N Code Marm Code
Input N . JIZ( emi Ouipul a1 ALO? Quiput { Open
i B IOWGE S (Opon | ALO2 o
3 ¥ npu T
141 50N 5";1‘1’;1?“ ,,,,,,,,,,,,,,,,,, s3] ALO3 ‘-‘-’”L"-“B‘
o oulpu
. 15| P-CON P Drive |t 331 5G-AL Outiput
Forward Inputl Servo Common 0V
16| P-GT Prohibit 34 ALM Alarm
Input Reverse Quipul Servo
Aarm 1171 N-OT | Prohibit 35 ALM-SG ] Alarm
18 [ALMRST] Reset put 1es 1 pg Frame Output
‘ o .I nput Ground {7




(2) 1/O Signals and Connector 1CN

REFERENGE PULSE [%1
El

SERVOPACK

[ELTELY

{TYPE SGD-LE )

ERROR COUNTER
CLEAR SIGNAL

Must be
"OPEN"

+ 24V IN|9

SERVO ON AT CN

£ CONTROL AT ON

OVERTRAVEL AT

REVERSE RUNNING AT OFF

CVERTRAVEL AT
FORWARD RUNNING AT OFF

ALARM RESET

ATCN

CURRENT LIMIT AT
REVERSE RUNNING AT ON

CURRENT LIMIT AT

FORWARD RUNNING AT ON

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

Fig. 5.3 1/0 Signals Connection and Connector 1CN

ALM—5G

ALO1

ALO2Z

ALO3
SG~AL

PAC
*PAD

¢ PCO

*PCO

SGCoV)

5 G

POSITIONING COMPLETION
{ON AT POSITIONING COMPLETION)

TGON QUTPUT
(ON AT EXCEEDING THE LEVEL)

SERVO READY QUTPUT
(CN AT SERVO READY)

ALARM OUTFUT

(OFF AT ALARM)

PHOTO-COUPLER QUTPUT

* MAX. VOLTAGE APPLIED : 30 VDG
- MAX. QUTFUT CURRENT : 50 mA

ALARM CODE QUTPUT
« MAX.VOLTAGE APPLIED : 30 VDG
+ MAX. QUTPUT CURRENT : 20 mA

PG FREQUENCY DIWISION QUTPUT
APPLICABLE LINE RECEIVER
SN75175 made by

Texas Instruments Inc. or equivalenl




(3) Input Signals of Connector 1CN

Table 5.5 [nput Signats

?\;g:jfel (i%weﬁgo'r Function Description
o Inputling this signal makes the SERVOPACK ready
{o receive speed reference inputs.
A - . * Base block and dynamic bralke arc released,
5-ON 1 Bervo ON « When Serve ON signal is not used, this signal can be
disabled by setting bit § of user constant Cn-01 Lo
bt 1.
15_ ey Inputiing this signal swiiches the speed loop conirol
2 funetions || 'ropor lfl(mdl drive mode from proportional integration {1} control to
can be veference proportional {7} control.
p_’c’b’N SE‘\EIC[ECI 1.3‘/
setling bit ! . . ) .
7 of user Isxlernal setling Inpuls rotating direction relerence al lsi to 3rd speed.
constant speed rotating Used with 1sl {o 3rd speed selection signal inpul
il crooz dircelion reference (N-Ci., P-CIL).
e In the case of Hnear molion, ele,, connecl Limit
N-OT 17 Reverse running swilch signal according Lo the run direction. This is
prohibit a normally closed contact.
P-OT 16 Forward running » This signal can be disabled by selling bit 2 or 3 of
prohibit user constant Cn-01. Maintains the “N-OT al
normal run” and “P-OT at normal run” stalus.
External power supply for 1CN-11, -12, -14, -15, -16, -17
+24V N 13 24V and 18, Use 24 VDC (50 mA min) power supply.
Pulse train (requency = 450 kpps
Reference pulse Whej.] p.ulse.s of phase -A and -I are used by input
PULS 1{2) input multiplication :
o Pulse train {reguency X inpul multiplication
= 800 kpps
Reference sign Sig‘n_ref@rence :
SIGN I input > i}‘01*\v511‘cl reference, IT level
Reverse reference, L level
Current limil at
reverse running
N-CL 12 }(?i‘flfon;fd speed Current limil reference 'iuput or extor‘nal se'LLing speed
seloetion reference) {(1slto .31‘d ._q.peed) seleclion refere?cu inpul is obtained
Current Limit at by sel‘.tlng ]:)1.1, 2 of user constanl Cn~02.‘
. . Current limit value or sel speed value is sel by user
forward running )
P.CL 11 reference constant.
{1sl Lo 3rd speed
selection reference)
ALMRST 18 Alarm resel Resels the servo alarm status.
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(4) Input Circuit

There are seven kinds of input signals @ Forward running prohibil, reverse running prohibit,
servo ON, proportional drive, overtravel prevention, current limit and alarm reset. Construct
the inpu( circuit using 24 V power supply (Fig. 5.4). Typical circuits are shown i Fig. 5.2.

NOTE
The user must provide the 24 V power supply :

24 =1 VDC, 50 mA or more (approx S mAj/circuil)

UV
T PHOTOGQUPLER

| E
L.

— DmA
Fig. 5.4 Configuration of IO Circuit

—<>——Aj

@ P-CON
This input signal functions as any of the following (wo signals dependig on bit 2 of user
constant Cn-02,

(a) Proportional drive (P drive)
Switches the speed loop control mode from proportional integration (PI) control to
proportional (P) control.

(b) Rotation direction for presel speed reference
Select running dircction, if preset-speed reference mode is used.

@ P-OT, N-OT (forward overtravel, reverse overtravel)
These inputs are used to stop the forward running of the motor (counterclockwise when
viewed from the drive end of the motor) and reverse running. When the overtravel
prevention input is not used, connect 1CN- @8 and - 7 1o the 0 V of the external 24 V
power supply, or invalidate this function by setting bit 2 or 3 of user constant Cn-01,
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) Coasling to a stop
When overtravel occurs, the motor coasts (o a stop.

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

(¢) Stop at the torque specified by user constant Cn-(6
When an overtravel occurs, regardless of speed reference, the internal circuit forcibly
changes speed reference to zero and immediately stops the motor. After the motor
stops, it is released free.

(d} Zero-clamp after stopping at the torque specified by user constant Cn-06
Afler the motor stops as (¢) above, it is held in zero-clamp mode.
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3

@

{a)

(b)

®

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 is input {that is, in the servo-OFF
status).

When (his signal is turned OFF while the motor is rotating, the motor is stopped by the
dynamic brake. This signal is autoinatically input by setting bit 0 of user constant Cn-01,
P-CL, N-CL

These input signals funclion as any of the following two signals depending on bit 2 of
user constant Cn-02.

Exfternal current limit al forward/reverse running reference

A circuil to limil motor armature currenl max. value during forward {counterclockwise
when viewed from the drive end of the motor) or reverse running. The limit value can
be specified independently for forward or reverse running by setting user constants
Cn-18 and -19.

Regarding the continuous rated output current value as 100%, up to the maximum
output current can be specified for the parameters.

Internally set speeds (1st to 3rd) selection reference

The 1st 1o 3rd speeds ate selected according to the inputs as shown in the following (ables :

Table 5.6 Table 5.7
T N-CL | P-CL e | PCON
st Speed ON | OFF Forward Running | OFF

2nd Speed | ON | ON

3rd Speed | OFF | ON
Stop OFF | OFF

Reverse Running ON

Alarm reset {(ALMRST)

This is an external reset signal for servo alarm. Remove the cause of the alarm before
restarting operation. For safety, set a OV speed reference when mputting the reset
signal.
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(5) Output Signals

Table 5.8 Output Signals

i’lg:;apl %%]J\I}erigor Function Description
» Goes O when fault is detecled,
ALM 34 (30 Servo alarm « For details, sce Table 6.8, "TIFault Detection
Funetion.”
s . ) Turns ON when the motor rols apeed exceeds Lhe
FEON Rotation deteclion Iurns O .\\'11(,11. 1¢ .lllOl(Jl .101 mc?‘n apeed exceeds Lhe
value specified by user constant Cn-0R.
() When N-ClL. or P-CL is ON, this signal turns ON
when Lhe Llorque reaches the lower level value either
Note 9 (10) . . limited by Cn-18 and Cn-19 or sel by Cn-08 and
(CT?) Current limit Cn-09
) delection N S P — e 1
(@ When both N-ClL. and I’-ClL are OQFF, this signal
turns ON when the torque set by Cn-08 or Cn-09 is
reached,
= Brake inlerlock . . .
BK 7 (10) rake inierioc Ouput Liming signal for external brake signal.
ouipul
T Sequence signal (COIN) is ouipul when lag pulse of
—_— Posilioning . ] Lo
COIN 8 (10} . error counter enters the range of positioning
completion . . -
completion width set by user constant Cn-113,
PAQC 201} Phase. A « PG puise after frequency divider is ouipul by line
¢ PAO 21 PG 1a5e- A, -/ driver {(SNTOALSI9NS made by T1).
PBO 22 19 | si jIl’il | * To be received hy a line receiver (SN75175 made by
x+ PRO 23 ‘mi );L Phase-I3, -B|  T1 or equivalent).
PCO 24 ! R LCN-031s 0V [or PG outlput signal. Conncct te 0V of
# PCO 25; Phase-C, -Ci  the host controller. .
ALO1 30 Alarm oulpul code Open collector outpul
ALO2 311 (3% (BEJD codeI; Max voltage applied : 30 VIDC
ALLO3 32) Max oulput current @ 20 mA

Note : Selecl TGON or CLT by setling bit 4 of user constant Cn-01.
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5.5 CONNECTION (WITH ABSOLUTE ENCODER)

5.5.1 Connection Diagram

- FOR 100 VAC CLASS
SINGI, E-PHASE M A -
200 T 230 VAG -10% SINGLE-FHASE |
(50160 Hz) gy 100 TO 115 vag 7 10%
{50760 1HZ) 5%
% L T
1MCCB Y-

Hgﬂﬁg} Prevont extemal noise with a norse filer

| SERVO ALARM INDICATION |
MAGNETIC CONTACTOR FOR POWER ON/OFF

o B SuIG 1o I a surge suppressing dovice lo
SUPF noth the magnetic contaclor and the ralay

MOTOR]

A

SERVOPACK u
(SGD-IYHTIP) v
W

HCN-

g D
Must be securely grounded. i
N Class 3
PULS Ground resistance :
. «PULS [P} 1004} or loss
REFERENGE PULSE BN
[MAX. 450Kpps) S1GN BE
TSIGN  |Pi
CLR k
ERROR COUNTER CLEAR SIGNAL «CLR RE
(ACTIVE HIGH) - .
+24V + 24V
SERVOON - —_—
AT 1y ON J_T_%Eg SY=OR | o SERVOON
v 2w ; PROPORTIONAL G
PROPORTIONAL CONTROL (P GONTRCL} =l =k {P CONTROL)
AT 2Ry ON N-L§ N- 11 T 7 £ ¥ 1 REVERSE RUNNING PROHIBIT
AEVERSE RUNNING PROHIBIT AT N-LS OPEN N-OT }6 e K,J v i
P~LS P-QT |3
FORWARD RUNNING PROHIBIT AT P-LS OPEN % umer
ALARM RESET AT 3Ry ON b O ta i
CURRENT LIMIT AT REVERSE RUNNING Hg—Eg‘__“N-CL [ }-—~ GURRENT LIMIT AT REVERSE RUNMING ON
ON AT 6Ry ON e o
Ry - v
SURRENT LIMIT AT FORWARD RUNNING L ¥ = [ b CURRENT LIMIT AT FORWARD RUNNING ON
ON AT 7Ry ON taev

== SERVO ALARM

5y OFF AT SERVO ALARM

& PHOiO-COUPLER OUTPUT

» MAX. VOLTAGE APPLIED : 20 VDG
4Ry OFF AT EXTEANAL MAX. CURRENT APPLIED | 50 mA

MOTOR BRAKE READY

BAAKE

INTERLOGK
8Ay ON AT POSITIONING
R e I TIoN NG s POSITIONING GOMPLETION
$Fy ON AT TGON -
¥ — TGON Turns ON al'molor zero-spaed
PAOD 1 Tevel (sa1 by user constant Cn-0)
BHASE-A { ¥PAG 1921 or mere
~nn T T
pHASER { kRO ~— LINEDRIVER*
PG ouTPUT SH7SALS104NS
LINE DRIVER PASES {
PG OUTPUT :
PHASE-S
ov
ALCH
ALO2Z
ALARM CODE
ouTrYT

* Made by Texas Instruments Ine.

Notes :

1. Capacity of each outpul circuit is 30 VDC, 50 mA or less,
2. ¥ Twisted pair wires

3. The user must provide the 24 V power supply.

Fig. 5.5 Example of Connaction 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 5.8 Connector 1CN Layout of SGD SERVOPACK

Hel'erm‘!(:e% O]JC‘ l
P R B PULS Pulse R 1 56 g}lrl])}lf
' Referance T PG Signa
. 1 , . 1 npul i , 5 ! : Y
2 0 =PULS Pulse o - 2 FAQ Oulput |
Input Refel'ence! (Phase- A }S ’ PG
3 SIGN Sign [N 2 i =PAQ Cutput
Reference Input | 4 PG (IPhase-A)
Par o #SIGN Sign IR ' P10 Output e
! Input ; C‘["”OI;_ : {PPhase-13) PG
- - 5 CLR | 81]1(1131“ e 257 =PBO Oulput
: (Ioilltﬁi,r Input ) PG (Phase-13)
6 #CLIR J(“-le'n' ]31 24 PCo Ouipui _
Input I1'|L(J-'lc'l]:)(£:l< (Phase-C) : PG
- - BK R R 25 PCO Quipul
Posilioning 3 PG Cutput {Phase-C)
Complelion Oulput : S-phase (For o
.(3)1.3{11(1% TGON a.Jfolulul } PG Oulput
n P encoder only “ohase { For
| S e | TGON | Signal Plart wpso | Soa b
| C?““%%g Quipul Baltery (+] : encoder only)
10 | 8G-coM | Bele P, et 98 1 BAT | (For absolute | -
'l‘GO?\? I*‘or}&iard encoder only) Battery ()
11 PO, Q-'l_l_l-mnty et 291 BATO (o absolute
Revers Limit ON
leverse Inpui Alarm encoder only)
‘ TR Current P “
120 N-CLoo e S oN a0 ALOL Code
St O External O Alarm Gode
Input . ' utput , Quiput {Open
- 131421 V IN! Power e 31 ALOZ colleclo:'
Open
e | Servo ON Input oulpul
! TR “I”O ?N o LT Has ALOS | Collector | ipul)
npu o Output Alarm Code
: T Drive P
15 | P-CON ! B . 33, SG-AL Ouiput
Forward Input Serve " ommon OV
16 | P-OT | Prohibil 3 ALM | Alarm ° i
Input Reverse Output Servo
Alarr 171 N-OT | Preohibit T3 PALMASG | Alarm
e arm 1 | Frame Outpui
18 |ALMRST, Rescl nput sl FG o utb
{ CGround ! :
; Input F !
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(2) #/O Signals and Connector 1CN

PULS
REFERENCE PULSE
Lput

REFERENCE SIGN

ZRROR COUNTER

CLEAR SIGNAL

BACKUP BATTERY

r—iﬁg
28TC45V T 029

SERYOPACK
(TYPE 8GD-{

LR

474V IN 41k

SERVO ON AT ON

P CONTROL AT ON

OVERTRAVEL AT
REVERSE RUNNING AT OCF

OVERTRAVEL AT )
FORWARD RUNNING AT OFF

ALARM RESET
AT CON

CURRENT LIMIT AT
REVERSE RUNNING AT ON

CURRENT LIMIT AT

B

4053’

o
S
|

———nd

it

— -CON
By

-0

ks
IH
v

N-OT
PoD

P-QT

; T
[T SR R o SR ST o W

SRR ST

'-“H“-f
fh o
| Sapui——

. ALMREST |
0 o

ol
T

FORWARD RUNNING AT ON

* TP @ Twisted pair wires

Notes ;
1. Cable for 1CN is not provided.

CoTN

ey

SG-COM
ALM

ALM-50

PAO
*PAQ

PBO
*PBO

PCO
«PCO

PSO
o * P50

SG(OV)

FG

2. The user must provide the 24 V power supply.

Fig. 5.6 1/O Signals Connection and Connecor 1CN

.__30_

POSITIONING COMPLETION
{ON AT POSITIONING COMPLETION)

TGON OUTPUT
{ON AT EXCEEDING THE LEVEL)

SERVO READY QUTPUT
{ON AT SERVO READY)

ALARM QUTPUT
{OFF AT ALARM)

PHOTC-COUPLER QUTRPUT
- MAX. VOLTAGE APPLIED :
+ MAX. QUTPUT CURRENT :

30VDC
50 mA

ALARM CODE QUTPUT
* MAX VOLTAGE APPLIED -
- MAX. QUTPUT CURRENT :

30 VDO
20 mA

PG FREQUENCY DIVISION QUTPUT
APPLICABLE LINE RECEIVER

SN 75175 made by

Texas instruments Inc. or equivalent




(3) Input Signals of Connector 1CN

Signal iConnector
Name 1CN No,

Table 510  Input Signals

Function

Description

S-ON | 14

Servo ON

é « Inputling this stgnal makes the SKRVOPACK ready
Lo recerve speed reference inputs.

: + Base block and dynaniic brake are cleared,

i e Whoen Serve ON signal is nol required, this signal

can be inellective by selting bit 0 of user constant

Cn-01.
2 tunctions] | Proportional drive Inpulling this signal swilches the speed loop control
can be 1‘@(01“0110(* mode from prg)porl.mna] integration (PI) control Lo
lected b Co proporiional (P) control.
o selected by
P-CON selting the T
! bit Zof External selting Inputs rotaling diveclion reference at 1st to 3rd speed.
user speed rotaling Used with 1st to 3rd speed selection signal inpul
constant direciion reference {N-Cl., P-CL).
Cn-02
« 11 the case of lincar molion, ele., connecl limit
switch signal according to the run direction. Since it
N-OT 17 Reverse running is a bar signal (reverse signal), il is “Closed” during
prohibil normal run. When limit switch is (ripped, il
P.OT 16 Forward running becomes “Open.”
prohihil * This signal can be inelffective by setling bit 2 or 3 of
user constant Cn-01, Maintains the “N-OT at
normal run™ and “F-OT al normal run” stalus.
. Exlernal power supply to 1CN-11, -12, -14, -15, -16, -17
5 1N yLodt ! ' f ) ,
24 VIN 13 243 and -18. Prepare a 24 VDC {530 mA min) power supply.
Pulse train frequency % 150 kpps
PULS Reference pulse When pulses of phase -A and -I3 ave used by input
(xPULS) 1{2) input multiplication : _ S
- Pulse lrain frequency ¥ input mullipulication
= 800 kpps
SIGN o Sign reference : _
C:SIGN) 3 (4} Reference sign inpul IForward relerence, I level
i Reverse reference, L. level
CLR 5 (6) Lrror counter clear |Interrupts I'- and B- pulses and clears Lhe error
(xCLR) signal counter al I level.
Curreni limil al
—. reverse ruonning
N-CL 12 refﬁerenrm;: ) Current limil reference inpul or exlernal setling spooed
(1st to 3rd speed i 1. . . IR L s
selection reference) (lsl to 3rd speed) selection reference input 18 obtained
Current it at by selting bit 2 of user constant Cn-02.
forward ruvning Current hmit value or sel speed value 1s sel by user
P-CL 11 reference ' constant.
(1st to 3rd speed
selection reference)
ALMRST 18 Alarm resetl Resels the serve alarm stalus.
y ljgsllzilz, ?}?tlﬁe{ry These terminals are for connecting backup battery in
BAT 28 1205 P TR case of a power failure of the absolule encoder.
BATO 29 Backun baltery Applicable vollage is 2.8 Lo 4.5 V. (No baltery is
négmie i‘i{puu’ provided by YASKAWA)
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(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  Outpul Signals
Signal | Connector - -
Name SCN No. Function . Description
ALM= |+ Goes OFF when fault is detected.
CA o 34 Serve alarm Coe For do'milh: see Tahle 6.4.2, “Fauli Delection
(ALM-)] j
H Funeclion.
févb—ﬁ"“ Rotation delection | lm ns OI\ wh(,n ho motor rotation spg,ed O\LO(’dS lhn
| \aluo Hpoufled hy USED LonsLanL ( n-015.
\\fheu ! (,L or P (,L 18 O\ Llns surndl turns 0\'
when the lorque reaches the lower level value eiiher
 Nete 9 (10} Carrent linis , limited by Cn-18 and Cn-19 or sel by Cu-08 and
(CLT) dJel,evlion o | Cn09.

" @ When both N-CL and P-CL are OFF, this signal
turng ON when the Lorque set in Cn-08 or Cn-09 is
reached,

,,,,,,,, Brake interlock .. . .
BK 7 {10) ] Oupul timing signal for external brake signal,
oukpul
e Sequence signal (( O_ﬁ_\-") s oul,pul when lag puIs(, of
AT Positioning
COIN 8 (1i0) " L error counter enters the range of posilioning
Completion .
complctlon w1d h sel by user constanl Cn-113.
PAQ 20 | Phase-A. A * I’G pulse a[Lu [requency dl\‘]‘;l()ll is output by lm(,
# PAC 21 J PG ) ' driver {(SN7OALSI9NS made by T1 or equivalent).
! = o« T'o be recoelve a line recelver a-;,—.—-f-,e 3 '
PEC 22 ; (19 | signal Phase B, -8 rl‘o be I(.C.Ll\(,d by a line receiver (SNTH1T5 made by
- PBO 23 oulpul I'T or cquivalent).
PCO | 24 i But ) L « ICN-(% 15 0 V for PG culpul signal.
= PCQO 25 Phase-C, -C Connect 1o 0V of the host (ODLJ oller,
* This is PCr phase-S signal output, The cumulative
number of motor reotations is confinuously cutpui in
PSO 2% PG goerial dala.
% PSO | 97 signal Phase-3, 51 This signal is oulpul by a hine driver {SN75ALSIHNS
\ i outpul made by Texas Instruments or equivalent).
g‘ * Receive this signal by a line driver (SN75175 made
] i by Iexas Instr umcnis or equlva](,nl)
ALOT 30 Alarm outpul code ;Op(,n (011(.(101 oul])ul
ALG? 315 (%) (BE‘D mde‘) CEPRE L Max voltage applied ;30 VDO
ALO3 32 S | Max output current : 20 mA

Note ; Select TGON

or CLT by setling bil 4

ol user constani Cn-01,




5.6 OUTPUT CIRCUIT

There are seven outpul signals
TGON, brake interlock, servo alarm, positioning completion and three alarm codes lor open
collector output.

These output circuils are non-conlact, employing transistors. Voltage and current
specifications are :
Applied Voltage (V Max) = 30V
Conduction Current (Ip) = 50 mA

For alarm codes 1 1o 3, Ip is 20 mA max.

NOTE

The output circuil requires a separaie power supply (20 mA max. for open
colleetor output}. It is recommended to use the same 24 V power supply
used for the input circuit (Fig. 5.7).

J:‘:SGD SERVOPACK

OUTPUT PHOTOCOUPLER
[ vl =
RELAY I hANsSTon - TGON (CURRENT LIMIT DETECTION;

v + BRAKE INTERLOCK
X -j* T T - SERVO ALARM
 POSITIONING COMPLETION

7 T

FLYWHEEL. DICDE 12
(CONNECT THE DIOCDE TO |
THE CORRECT POLARITY)

Fig. 5.7 Qutput Circuit

5.6.1 Encoder (PG) Cutput Circuit
[PAO, *PAQ, PBO, *PBO, PCO, *PCO]
Outputs PG phase-A, -B, and -C (reference) signals. Use as position signals. Specifications
of outpuf 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) Qutput Circuit and Receiver Circuit
Output circuit is a line driver output circuit. See Fig. 5.8.

BV | C AoV
! I sy 68

PHASE-A PHASLE-A

Line recelver
PHASE-B Type SN75175 or equivalent
{made by Texas Instruments Inc.)
R Terminate resistor
(220 1o 4700))
C : Decoupling capacitor
b PHASE-C 0.1

PHASE-B

PHASE.C

QUTPUT LINE DRIVER
TYPE MC3407

ov

I G |

SGO SERVOPAGK ~ RECEIVER CIRCUIT (PROVIDED BY USER)

Ik

'plt : Twisted pair wires

Fig. 5.8 Example of Qutput Circuit and Receiver Circuit

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

FOR FORWARD RUNNING FOR REVERSE RUNNING
PHASE-A w PHASE-A w
peed] Q0° i 90°

PHASE-B
P R SN B A enseed 1 L
PHASE-C j — PHASE-C J t

(b) In case the absolute encoder is applied

FOR FORWARD RUNNING FORREVERSE RUNNING
PHASE-A L L] PHASE-A a o I
bt % =+ 50°

PHASE-B
[ S I B L B pses 4 L[ L[
PHASE-C J — ! PHASE-C J I t

[

Note : For details of frequency dividing, refer 1o Par. 7 (8), "PG Division Ratio Setting."

Fig. 5.9 Forward/Reverse Output Phase
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5.7 CONNECTOR TO TERMINAL CONVERSION UNIT FOR 1CN
(PERIPHERAL DEVICES FOR SGD SERVOPACK)

(1) Application

CONNECTOR TO

SGD SERVOPACK TERMINAL B
SGDLYEP CONVERSION UNIT
—— JUSP-TA36P}
i
3CN J
- o
CONNECTING I

TO ICN

/CABI.E e
:H F CONNECTION

SCHEW M3.5 of

Note ; Connector Lo terminal conversion unit for 2CN is nol provided.
Cable for absolutefincremental encoder is available. For details, refer to Par. i
10.5, "CABLES "

(2) Connecting Cable (Accessories for conversion unit JUSP-TA36 [:1')

CONNECTOR ON TERMINAL
CONNECTOR ON AMPLIFIER SIDE (36F) CONVERSION UNIT (40F)

10136-8000EL FCN-3674048-AU
o b

]
500 |




5.8 CONNECTOR 2CN FOR OPTICAL ENCODER

5.8.1 Connector 2CN Layout

N

0

10

PGOV

PGSV

PGV

PS

Table 5.12 Connector 2CN Layout of SGD SERVOPACK

ha

Powoer

0wV

PG
Power
(Y

PO Input

i
1
|

PGOV

PGOV

PGEV

S-phase (For b Ao

absolule

encoder only)

9

#75

Baltery (1)
““(){‘ 8‘[}5011] fo N
encoder only)

PG Inpul i

C-phase

PG Input
A-phase

5 1]

Battery ()

PG Input b

B-phase
Frame
Ground

PG
Power |12 BAT ¢
0V
PG 14 PC
Power
+5V
-------- e ] A
Rotating
Direction [
Input
G Input 18 PB
S-phase {For
absolule [~
encoder anly) -
— 96 —

P13 BAT - {For ahsolute
encoder only)
D .
151 wpe DO Input
C-phase
PG Input
? B B
: PA A-phasc
S To T TR
19 PR PG Input

13-phase




5.8.2 Cable Specifications

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

Table 5.13 Cable Specifications

YASKAWA
Drawing No.

Incremental Encoder B3400064

Absclute Encoder DP8409123

General
Specifications

Double KQVV.5W
AWGE22 % 3¢
AWG26 x 4P

Double KQVV.5W
AWG22 % 3C

AWG26 X 61

Finishing
Dim i

¢ 7.5 mrm (¢ 0.30 in.)

B 8.0 mm (¢$0.31 in.)

Internal A | Red Al
Compeosition -
and Lead Color| Az | Black A
As | Green vellow Ay | Green yellow
i X Twisted ' } Twisted
Fy | Bule/White blue . ¢ B1 | Blue/Whike blue R
pair wires pair wires
= Yellow/White Twisted B2 Yellow/While Twisled
: yvellow pair wires T vellow pair wires
= Green/While Twisted 5 Green/While Twisled
* | green pair wires ’ green palr wires
F Orange/While Twisted 3 Orange/White Twisted
! orange pair wires " | orange pair wires
8; Purple/White Twisted
" | purple pair wires
B Gray/While Twisled
D6 - .
pray pair wires
YASKAWA "
Standard Standard lengths 0 3 m, 5 m, 10m, 15 m, 20 m ™
Specificaticns

# IPor cables with connectors, see Par, 10.5, “CABLES
Allowable wiring distance belween SGD SERVOPACK and SGM SERVOMOTOR (PG)

Nole :

is 20 m max. Cables musl be assembled by aulhorized vendor with appropriate tooling.
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5.8.3

Connection

PBO!

*P OO

[
>
‘1>m

LINIz
tRECEIVER
SN75175 OR .
EQUIVALENT.

INGREMENTAL ENCODER 0,12 mm? SGD SERVOPACK
gere e e = Sy y ~ o - —
11 BLuc! oA
/ WHITE/BLUE 4 oA
3| verow: § 218 0 PHASE B 1+ z?i
TATWHITES L ~19*P,§ h j
;] T b b
(YELLOW &P 1 PHASES
P ' o
) oo OUTRUT LING DRIVER
b SN7SALS 194NS*
| T
| I
| |
L
! i
i RED | ] j2-4
[ ; ; PGSV
R \ ¥ ~ -
| BLACK/ ; (oi2-d ity
P 2 - E-19]
Lo 2 {
0.3 mm? ¢ h -
{
i o 2-
I : | 7.
,f GREEN/YELLOW o7 DIR
/ L \Lz-zo
N i i GABLE [ :
- DP9320089-1
I,P \-‘
o
oty Twisted pair wires

* Made by Texas Instruments Inc.

Fig. 5,10 Connector 2CN for Incremenial Encoder Connection
and 1CN Cutput Precessing (When using Connection Cable DP3320089-1)

ABSOLUTE ENCODER
Vi BLUE

0.12 mm?2

11"1;\‘ /

SGD SERVOPACK

WHITEABLUE

LINL RECEIVLR
SN75175 OF(
EQUIVALEN F*

CORANGE *

3
;I YELLQW | | .15 ppPHASE:R. 1-22) PBO
WRITE/YELLOW 219 on D\ 1231 PRO ;|
| cReENY! b 215 pPHASEG, 1-24] peo |
WHITE/GREEN 1-25 *PCO |
puapLE | T pg PHASE'S i
W|”T£.’PUHPLE *Pg 1
P i
3 RED ! I :
FLBLACK 71 ! 5
o i |
0.3 mm? ! ! |
] f |
P !
b i
WHITE/ 1+ ! |
GRAY L !
: i
+ T

BAT®)|

—;,rm +5V |
;.ﬁ-f

WHITE,

i

BATS),

11 ORANGE

GREEN/
YELLOW

'
:
;
;
;
f
b

CABLE

. Twisted pair wires

Non?

DPB320088-1

* Made by Texas Instruments Inc,

Fig. 5.11 Conneclor 2CN for Absolute Encoder Connection
and 1CN Output Processing (When using Connection Cable DP8320088-1)

_38%




6. OPERATION
6.1 POWER ON AND OFF

The following diagram (Fig. 6.1) shows the sequence example for power ON/OFF.

P‘T’)Wi R POWER ON i MG
I MOG B o o s

lM( 1\{(

o
SINGLE-PHASE —C oy

260 TO 230 VAC
(5060 Hz) e oML __‘4? T

‘ W
| 8GD SERVOPACK

+ ‘:1-.‘14 i
DO VL T 2 (SERVO ALARM
L1 ;,!;3,,5.‘,,.( SRR

1SUP : Surge suppressor
1D:  Flywheel diode (lo prevent SRy spike)

Fig. 6.1 Connection Example for Power ON/OFF (200 VAC) I
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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 is supplied 1o the power ON/OFF sequence shown in Fig. 6.1, the normal
signal is set (SRy is turned ON ) in the control circuil afler a maximum delay of 2
seconds.

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

-Since SGD SERVOPACK is of a capacitor input type, large in-rush current flows when
the main circuit power is turned ON (recharging time : 0.2 s.). If the power is turned
ON and OFF frequently, the in-rush current limit resistor may be degraded and a
malfunction may occur. When the motor starts, turn ON the speed reference and turn it
OFF when the motor stops. Do not turn the power ON or ORI,

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

LOBAP 1900 VAC input i

CTepe  SGD- -
| i x A

i QA '\ |
; I | ABBP | 1BP 100 VAC input |
i | L 02BT j |
“Power Holding! i
e ﬂ()]d]m); 6s 10s 1 d5s ! Max, Value

.
P Time

i

Caution :
High voltage remains for a while in SERVOPACK after power goes OFF.
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6.2 POSITION CONTROL

Position control is performed by inputting iwo reference pulse trains between 1CN-(0) and
-(2), and 1CN-3) and -(®,

[t is effective in the status where the input reference pulse CLR (abbreviation of CLEAR)
input signal is at the "L" level.

6.2.1 Input Reference Pulse Logic Level
For input reference pulse, positive (+) logic (active H} or negative (—) logic {aclive L) can be
selectled.

This can be set by logic level selection (user constant Cn-02 bit D).

Positive logic is preset at the factory prior to shipping.

6.2.2 Reference Pulse Form

Signals in three forms can be input as reference pulses.

Set user constant Cn-02 (bit 3, 4, 5) as shown in Table 6.1 according to the reference pulse
form and input multiplier (only for 2-phase signals).

Tablg 6.1 Reference Pulse Form

[nput Input
Reference p, ‘ p Cn-02
Terminal Fwd Reference Rev Reference Miltiph-
Pulse Form e
No. cation™ | 3|4 16
o vone !t J LN M T
SIGN + PULSE L : 0iloio
LON. (3 L — i
POSTOVE [ | S— FS— R U S S
Logic 90° phase ! 90° 90° B .
; dillerence® 1 0110
Setting ; 1’ ’ “1 LCN-€D) e —f—f— i
-phase pulse ol LT !
P 1_1 puise 1CN-G& X 4 111460
w1, X2, %4 \ T [ [ ] I Y SR U S M
can he available) A (USRI
CW pulse LONLD _""’ wpn ﬂ H ﬂ R
o ICN-G ‘ wyw | '
CCW pulse _ﬂ_lLH : L
I 1CN-(D U1y 1 ,
SIGN + PULSK . glo]o
1CN-G """'—] apn W
900 DhRS(".‘MV 90° ) )
Negative| difference™ LN B ""'“I""'i"‘?g ®l 0110
L IN-LLY
Legic | 2-phase pulse LON-®) —L_l"'"_l_{"""" w 9 RN
Setling 1, X2, %4 S 1 AT S N
can be available =4 010141
W o — -
O pule TON-@ | i S ol
‘ 1GN-@ U e
CCW pulse _......_J 1

* When “460° phase dilference, 2-phase pulse” inputl is applied, inpul mulliplication can be set.




6.2.3 Reference Pulse Timing

Table 6.2 shows the timing pulse wavelform when positive logic is selected. The conditions
are the same as when negative logic is sclected.

Table 6.2 Allowable Voilage Level and Timing

Item

Electrical Specifi

cations

Remarks

Sign + Pulse Train Input
(51GN + PULSE Signals)

Max Reference Frequency :
450 kppf

smm-—{r'“ - | S —

{q-

!

7 E{* l‘:

© REFERENCE

.l' &
) REFERENCE

by, b2 0.1 pe
Lo (2301 s
Ly, L3 L= 3 ps

A B BT

Sign (SIGN)
H : (Breference
I, s Grelerence

90° Phase Difference
2-phase Pulse
{Phase-A + Phase-B)

Max Reference Freguency :
X1 : 450 kpps
=2 400 kpps
x4 1 200 kpps

Reference Pulse Signal Form

1, 1

PHASE

A

rnses S\ S\ BT T

i

(@ REFERENCE

\ \ () REFERENCE

PHASE-B LEADS

PHASE-A BY 90

by, 25 0] ps
72 %100 = 50%
g % = 50%

CCW Pulse + CW Pulse

Max Reference Frequency :
450 kpps

A~

_!{..5. i

COW -y

" PHASE-E LAGS
PHASE-A BY 90°

a1l ous

o ) M\J\_

@ REFERENCE

(& REFERENCE

Ly, 125 0.1 us

o> 3 us

T 1l s

i

L 100 £ 50%

Changing mulliplier

mode is sel by user

i constant Gn-02
(hil 3, 4, 5).
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6.2.4 Reference Pulse (including CLR Input) Interface

Three types (line driver output, +12 V and +5 V open collectors} can be applied. The
following shows each input circuil.

(a) Line driver output

SIGNAL
GENERATING SFRVOPACK SIDE
SIDE -
1500
| I
x ¥
1 | 4.7ki1
APPLICABLE LINE DRIVER 285 (H-LEVEL) — (L-LEVEL) £ 3.7V
SN75174 (MADE BY 11)
OR FQUIVALENT

Fig. 6.2
(b) Open collector
SIGNAL
GENERATING
sIDE '
Voo
. SERVOPACK SIDE
! 150405 %
——
£ (1] ¥
IR0 |
el VF: 15TO8V
Fig. 6.3

Set the pull-up resistance R1 value switch so that input current 7 will be within the range from
6.6 mA to 15.3 mA.
Typical application « When Veeis 12 V5% :
R1=1000%)
» When Vecis 5 V5% .
R1=1808Q)
When the reference pulse is an open collector (in Table 6.2), it is equivalent to :
"H" level input when Tr1 is ON,
"L" level input when Tr1 is OFF.
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6.2.5 Clear Input Signal

When the CLR signal is set to "H", the position error counter value becomes ¢ and position
loop becomes disabled.

Use the signal by setting to "L" for normal operation. (For definition of "H" and "L."
when reference pulse is an open collector, refer 1o Par. 6.2.4.)

6.2.6 Positioning Completion Signal (COIN)

This signal is cutput when the position counter lag pulse (unit : reference unit *) is within the
setting range of user constant (Cn-1B).

NOTE

If the positioning completion width (user constant Cn-1B} is set 10 a large
value al low-speed operation, the positioning completion signal (COIN)
may remain ON.

* 1 Reference unit is the minimum unit of the position data required to move
the load. For details, refer to Par. 6.2.8 "Function of Electronic Gears".

6.2.7 1/0 Signal Timing

Fig. 6.4 shows the 1/O signal timing.

[PG dividing ratio= 1, output multiplier =4 (fixed), positioning completion width ==
+1 reference unit, electronic gear ratio (numerator)= 1, electronic gear ratio (denominator)

=1]

SERVOON | ON |
i RELEASE i
Mo — e
1eN-@—i (WHEN USER CONSTANT
$IGN 4 [ E o . Cn-2l3=0)
puuse taan | o =TIV e JINTULTLUL]

t

—
s}

L
. by s, bR 2ms

[
i
i
i
E
i }
PG PULSE ! l—)j |———| [———-I ‘—] 122008
PB3 g
E
b

E

s
(%
-
F

COTR aas gl NN
fs m“""ON ON
CLE

Notes :
1. More than 40 ms are needed from when the servo ON signal is turned ON (o when the reference pulse is

input. If the reference pulse is input within 40 ms afler the servo ON signal is turned ON, the reference pulse

may not be counted.
2. The clear signal must be stayed ON more than 20 5. Otherwise, it may be ignored,

Fig. 8.4 Typical /O Signal Timing




6.2.8 Function of Electronic Gears

A function to set moving amount per reference pulse (o an arbitrary value. That is, it is set
according (o the number of encoder pulses, reference unit (the minimum vnit of postlion data
1o move the load) and gear ratio.

Input of one pulse moves the load by one reference unil,

How to calculale electronic gear ratio (B/A)
Electronic gear ratio B/A indicales the number of encoder pulses per refcrence unit,
Reference unit is the minimum unit of position data required 1o move the load.
Example : Reference unit 0.01 mm, 0.1° ,0.01 inch, etc.
Input of one pulse moves the load by one reference unit.
For example, assuming that 50000 reference pulses are received when the reference unit is
0.1 s« m, actual moving amount can be calculated by the following equation :
50000 X 0.1=5000 2 m=5 mm
Determine the reference unit, considering the machine specifications or posiltioning
accuracy.
Then load moving amount at one rotation of load axis is obtained in the reference unit.
Moving amount at one rotation of load axis [reference unit] ‘
_ Moving amount at one rotation of load axis ;
B Reference unit

Table 6.3 shows typical load moving amount at one rotation of Joad axis. z

Table 6.3 Typical Load Moving Amount at One Rotation of Load Axis

Load Maving
Amount at
One Rotation
of Load Axis

Typical Load Configuration

ONE P

Ball ROTATION [
P
Berew P BALL SCREW
PITCH

o

360 i

, Jise ).
360° ]]1{:;
able ONE ROTATION

;3]

ONE

x D) Belt ROTATION 010




(B

xample) Load moving amount at one rotation of load axis= 12 mm
Reference unit==0.01 mm
Load moving amount at one rotation of load axis=12/0.01 = 1200 [reference unit]
Finally, calculate the electronic gear ratio (B/A).
B=[(Cn-11)X4]X|Molor axis rotaling speed|
T.oad moving amounl at one rotation of load axis (reference unit)]
X [Load axis rotating speed |

Reduce the calculated values of A and B so that both.values will. be smaller than 65535,

and set them to Cn-25 and Cn-24,
- Motor axis rolaling speed, Joad axis rotating speed

Machine system gear ratio is oblained.

In Lhe case where the machine system is composed so that the load axis will rotate at ¢
times when the motor axis rotales at m times :

Motor axis rotating speed my [rotation]

Load axis rotating speed £ [rotation]

Fig. 6.5 shows the block diagram.

i Cn -24
wesmecs  Cn- 1D Cn-25  Cn-27
‘ g%%?w\gm ‘_Ji L"l::gﬂvmu
Cn-02
1 Co-25_ “n- ‘
REFERENGE Bl _+ Ca-1A ,
PULSE :z e A= ERROR Kp +7 SFEED CURRENT ’_
Cn-25 COUNTER Loop LooR
PRIMARY LAG FILTER :
{EXPONENTIAL ;
ACCEL/DECEL) [al
x4 PG
DIV?;;SQ 2048 P /]
PG SIGNAL 1670 2048 # When 12_—bil absolute
QUTPUT 2048 ancoderis used : 1024 P /¢
16TO 1024

% When 12-bit absclute encoder is used :

1024

Fig. 6.5 Block Diagram of Electronic Gear Function




6.2.9 Smoothing
When the accel/decel function cannot be input 1o the reference pulse train, an overshooting or
overflow alarm (A. 31) may occur if reference pulse frequency changes rapidly.

In this case, sel accel/decel time constant 1o user constant Cn-26,

When reference pulse frequency is low (low speed), or when the electronic gear ratio is
large (more than 10 times), the motor moves in a stepping fashion.

In the above cases, set accel/decel time constant to user constant Cn-26,

6.2.10 Feed Forward
A function to differentiate reference pulse and add it (o speed reference to reduce the
positioning time.

Feed forward value is set to Cn-1D (0 1o 100%).

When Cn-1D set value is large or the load is small, overshooting may occur.
Use this function in a range where overshooting will not occur. A primary lag filter can be
inserted for the feed forward command. Set the primary lag {ilter time constant to user
constant Cn-27.
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6.3 USE OF 12-BIT ABSOLUTE ENCODER

The 12-bit absolute encoder outputs PAQ, PRO, PCO and PSO are shown below !

SGD SERVOPACK

ABSOLUTE ENGODER i SERIAL DATA
e PN o [REGUENCY . P AD
7 PR DIVIDING o

e ' Lomour | ; B
.
L PCO
N )
' 750

Fig. 6.6 Absolute Encoder Output

Absolute data is read as serial data from phase-S (PSO). When SERVOPACK power is
turned ON, absolute data are {irst output [rom PAO as serial data, then as initial incremental
pulses PAO and PBO (2-phase pulse with 90-degree phase difference).

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

SERVOPACK OFF ON
POWER
ENCODER OFF ON
POWER |
PAC | UNDEFINED T [ X TR

PBo UHBEFIED | X
wm.q; SERIAL| 110 25 ms NORMAL

Max. | DATA 3ms ‘ Max. INCREMENTAL PULSE
APPROX, INITIAL
23 ms INCREMENTAL PULSE

ABSOLUTE DATA

PSO | LN

|...| 100 ms min NO. OF ROTATIONS
140 ms Typ. OF SERIAL DATA

Fig. 6.7 Absolule Data Outpul

Use PAO, PBO or PCQ if necessary.

When PAO or PBO is used, absolute value data are output to PAO or PBO at power
supply ON as shown in Fig. 6.7. On the other hand, in the processing circuit provided by
user (see Par, 6.3.1, "Output Signal Processing Circuit"), absolute value data cannot be read-
in through PAO or PBO since timing for the encoder power supply turning-ON cannot be
taken.
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6.3.1 Output Signal Processing Circuit

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

r
t
1
t
t
t
!
t

L

PROCESSING CIRCUIT
(PROVIDED 8Y USER)

up
UP-DOWN |ue|
COUNTER [2OWN

f

GLEAR —

- 26

APPLICABLE LINE RECEIVER :
SN75175 OR EQUIVALENT

Made by Texas Inslruments Ing, L

BAT
fw
BATTERY
TF’ BATO
T T
) RECEWVER | PAO
; g :
| EY #PAQ
f
; :
' : PRO
oo VEX £PBO
2.PHASE |2 !
DECODRA |-B , peo
I’C~—<L R ¥PCO
e VP | N .
SERIAL | pg : rso
INTERFACE "<L i ¥PED
CIRCUIT
56

- 27

ov

Note : Prepare | ' as needed.

1-19

~—_«5——,; B e e g e o i S S
A & !

Aeenneir + sibcaissaas e

R: TERMINATE RESISTOR (22010 4700}

Fig. 6.8 Example of Output Processing Circuit




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

Table 6.4 Serial Data Specification for Phase-S

Transmission Mode Asynchronous {(ASYNC)
StopB| A o S h][ e e
Pdnty - Fven
Character Code | ASCII 7 bits
RN c T T ST
Data Format ig f:;)tu)] tii‘gi(l]s,h(\(; 1.0( t})/ ><J A digivs (CR)

NO.OF ROTATIONS  ABSOLUTE PCSITICN IN A
. S DIGITS) SINGLE TURN (4 DIGITS)
croon U0 0109
ohe

- "CR®

PSS -2
t
.

i
1 -~
| ~
£ -

0000C1010

START . EVEN
BIT DATA " pamiry

Fig. 6.9 Serial Data for Phase-S

During normal operation, serial data of the number of cumulative rotations (5 digits) and the
absolute position in a single turn (4 digits} are output in the format shown in Table 6.4.

The send period is about 40 ms. The absolufe position data increase when the motor
turns counferclockwise when viewed {rom the drive end.

Absolute position value is increased at rotation in the counterclockwise (CCW) direction
when viewed from the motor axis.

The proper value is not outlput when the rotation exceeds 1-99999, When excecding
+99999, the rotation data value is returned to 00000,

Assuming that rotation data value is M (rotation) and absolute position value in one
rotation is Po, absolute position P can be obtained by the following equation :

P —=4096 X M +Po (pulse)

ROTATION

VALUE DATA 2 L 0 -1 e enen
ABSOLUTE POSITION . Q 106 «?q“? 1. 0 we a::u“(? 9 1. (.] s o @“2 1' . s PR
DATA IN ONE ROTATION ¢ ‘|‘:e EFEREN?E oo ..N SR S

— - > e
ce R
W (SETTING) cwW

Fig. 6.10 Relation between Rotation Value Data
and Absolute Position Data in Cne Rotation
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6.3.3 Incremental Pulse

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

SGD SERVOPACK

ABSOLUTE . R
ENCODER on EEm—— 5
AL
FREQUENCY PAQ
5 DWIDER PHO
1024 PR NUMBER OF
(FIXED) | SETTING PULSES/REY
i 5
P(.:b j_ POG
PR e SR Y- ¥3%
Fig. 6.11 Incremental Pulse
Output Phase
FOR FORWARD BUNNING FOR REVERSE RUNNING
PHASE. A ] T ] PHASE-A w
= 07 : o0

rHsEs B I R I
_—I__.m PHASE-B

ﬂ e PHASE-C r—l ———

PHASE-C

Note : For details of frequency dividing, refer to Par. 7 (6), "PG Division Ratio Setting".
Fig. 6.12 Forward/Reverse Output Phase
PCO (reference pulse} synchronizes with PAQ, but the pulse width becomes narrow because

PCO is not divided. If the dividing ratio is not 1/2n, accurate 90-degree phase difference is
not made and the pulses are output as shown in Fig, 6.13:

(The phase difference between [ and ¢ ' 1s equal within one revolution, thus
the minimum position error resulls.)

Fig. 6.13 Frequency Dividing Ratio and Output Phase Difference




6.3.4 Power ON to Absolute Encoder

(1) When the SERVOPACK power supply is turned ON, +5 V power supply is applied 10
the absolute encoder, and normal operation starts after scrial data and initial incremental
pulses are senl.

(2} Until the SERVOPACK power supply is turned ON and the encoder starls normal
operation, or until serial dalta and initial incremental pulses are completely sent, the
motor power is not activated even if servo ON Is input,

NOTE

The SEN signal is not provided for the position control type. By twming
ON the SERVOPACK power supply, the encoder power supply is
automatically turned ON inside the SERVOPACK.

6.3.5 Battery

Be sure to use baltery to store position information if absolute encoder power shouid fail.
The following battery is recommended :
+ Lithium battery*® ; type ER6VC, 3.6 V 200 mAH X1

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

NOTE

- Securely connect the baitery so as 10 prevent an environmental change or
a change with the passage of time from causing contact failure.

- Battery voltage is not monitored in the SERVOPACK. Prevent the
voltage from falling below 2.8 V. If necessary in the sysiem, provide a
battery voltage loss detection circuit or monitor,
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6.3.6 Setup Method for 12-bit Absolute Encoder

To clear the cumulative rotation number 10 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 inlernal circuits may malfunction.)

Strictly follow the procedure. Otherwise, an error may occur.

:

(D Turn ON power (o the SGD SERVOPACK.
Connect the SGD SERVOPACK, motor, and encoder properly.
Connect the battery and turn ON power {o the SGD SERVOPACK.

(@ Set the SEN signal (1CN-4} to high.
When the SEN signal is high, -+5 V power is supplied (o the encoder. Keep this
condition for three minutes or longer to {ully charge the backup capacitor.
In this stage, the encoder is in alarm status,

(3 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 wiring.

(& Power ON
Turn ON power to the SGD SERVOPACK. Set the SEN signal to high-level. 1f no

error occurs, setup has been completed. If alarm U_ﬂ 18 output, restart from M.
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6.3.7 Alarm Output of the 12-bit Absolute Encoder

Table 6.5 lists error detection functions of the 12-bit absolute encoder.
If an error occurs in the encoder while the SGD SERVOPACK is operating, the SGD

SERVOPACK displays

A.| 8]0 | on the digital operator.

~Turn OFF SGD SERVOPACK power.
*Turn ON SERVOPACK power. The encoder cutputs phase-A serial data ALARMO

The SGD SERVOPACK in turn outputs phase-A and -S serial data from the PAO and
IPSO output terminals. When the digital operalor ts connected, the SGD SERVOPACK

determines the type of error from the above data and changes the display of digital

operator to A.

8

*

-If the SGD SERVOPACK miscounts PG pulses and the number of pulses per rotation is 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 is functioning normally. (For
details of the serial data, see Table 6.7.)

Table 6.5 Alarm Cutput

Name

Contents

Backup Alarm

Backup vollage drop is detected. (This cheek ensures
data reliabilily of the number of curnulalive rotations.)

Battery Alarm

Ballery voltage drop is delected. (This checlss lor baltery

Checksum Error

Memory data check resulted in an error.

Overspeed

Rolation speed is 400 v/min. or higher when 5 V power is

turned ON.

Absolute Error

error in the encoder).




Table 6.6 Encoder Alarm Cutput

Input Display Output
Status  |SERVOPACK | Digital Operator

Phase-A Output (PAO) Phase-S Output (PS5O}

FPower Display

[Normal ov 4 [ rfule b TLILILET. [pe
|Operation

(SV ON)

ar

HLM]

{5V OFF)

Error | N *
smrrence | ATETT]

el

Alse (d), (), (I2) and (I3)
are avatlable.

OFF

{ o ALARMO ALARMO#. 44 #

ON
(Phase-A Serial Dala)

L ;

(Perform an alarm resel. For the resel method, reler to Par. 8.3.)

When no T e Te ] Ao A0, T

error is .
detected. "y

wmnrmns

{(8Y ON)

Note :

47 shows eoptional numbers.
b # " shows oplional characters and numbers, (1t depends on the type of alarm code. Lor
details, see Table 6.7.)




Table 6.7 Qutput in Accordance with Encoder Alarm

Alarm

Display
Digital Operator

{Phase- A Seriralr

Phase-A Qutput {PAD}

! (86 D:SE R VOPACK

Phase-S Outpul {PSQO)

{Phase-§ Serial

Display Data) Alarm Code) Data)
1 ALARMOA | ALMSI ALARMOA,
Backup Alarm || 1 : T VA OIS
h | LC R] BACK | cn
| ALARMOD | ALM 83 ALARMOL.
Battery Alarm i — —— . T
o | [Cﬂ BATT | cR
ALARMOB | ALM 82, ALARMOB,
Checksum Error [[ i
| CHEC | CR
A A T- 2
ALARMOP AT 85. ALARMOP,
Overspecd A8 s —- 1
IR EATICR EC ﬂ R OVER | cR
1 ALaRrMoOIN ALM 84, ALARMOH,
Absolute Error || T |A} 8 ‘ il l 2
- cR ABS0
ALARMOE ALM 81. ALARMOL,
Backup Alarm | ‘ | .
+ Aj8 1] BACK
l bt CR ‘ AL CR
Battery Alarm }
g (or BATT)

Notes :

1. Digital operator display and SGD SERVOPACK alarm codes are also oulpul for alarms that
occurred within the SGD SERVOPACK other than the above encoder alarms, For deiails of ihe
SGID SERVOPACK alarm codes, reler to Par. 6.4, “PROTECTIVE FUNCTIONS.”

2. The digital operator is SGI) SERVOPACIK peripheral equipment. For details, refer Lo Par. 8,
“DIGITAL OPERATOR.”




6.4 PROTECTIVE FUNCTIONS

SGD SERVOPACK provides functions to protect the drive and motor from matfunctions.

6.4.1 Dynamic Brake Function

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

- Alarm (fault delection) oceurs.

*Servo ON input is opened.

-Power supply is turned OFF.

- Overtravel (P/N-OT) occurs.
Coasting o a stop can also be selected by user constant seiting.
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6.4.2 Alarm Detection Functions

Table 6.8 lists alarm detection functions of the SGID SERVOPACK. Type of alarm is
identified by a combination of three alarm code outputs.

Table 6.8 Alarm Detection Function

Cor Output transister ON
Owiput (ransisior QFIF

Qutput Form

Digital Operalor Alarm Alarm
P-OPOZA- cti stecti .
JUSP-OPO2A-T Type Output Code SVALM Dete tion Detection Contents
JUSP-QPO3A Type e { Qutout Function ‘
ALDE! ALEJZ A{_03 |
% H i |
i, dara . ! abs Y ETTOT OF DAFANICLELE Orror
717 v 1w E w1 x Parameter |An absolute error or parameler erro:
TN E : error s dLlLLL(,d
SR S ,.hE.m..n..._...,,..‘..ﬂ.,..,.._.... [ Ai — P
: i e /\n overcurrent fm lho main circuit
0 oar| o P L is delected.
a Yooxoou X Qvercurren | \ S
rL o . 3 : | vercurrent | * An overheal for the SERVOPACK
. 1 b |
i : i heal sml( 15 dolt(,LLd
. AL I e et i e e
; : I DcLec Lvd \\hon la ])11]‘1(, of error
2 I P ; counter exceeds lhc range of
=t - GO x < erflow Peeter Fanse
ret ! ) ; Overflow i posilioning completion width sel by
?ut.u u)natdnt
1| . - . The main circuit D( \olldpc exr(,cds
- e e b ( } > SOV are
reotet - Urervoltage aboul 420 V.
* * The molor speui GHC eods Lhe
Il [ > : maximurm allowable rotalion speed.
ot T ® ¥ rerspeed A . :
e G © Overspeec * Speed reference voltage exceeding
'hc max. rot'mon spoed 15 mpu[
; B, B e .
T =T I I R i 2 tor and the HCrD
| . 5 corloac An O\LIJO Ld to the mo
I L1ee Overload SI< RVOPACK is dc tecled.
Ovmlun wsul ting h om :onnu,tion
51 o~ - . ] error of the motor or PG signals.
C A ¥, ery . , . N
FLL. © O | Overzun « Disconnection is detocted in PG
signal cables.
;.?::'il: O A O b Encoder alarm| Absolule encoder alarm
i l‘: :i - ‘ Momenlary Momenlary power [ailure (less than
- X x| X ' R
F8s 4 O power loss holding time) is detected.
Digital
KISt Ty operalor Transmission error belween digital
- ot specifie . e I
.7 1 Lti (net specified) transmission | operator and SGD SERVOPACK
‘ | L error 1
| ! ! Digital
I e operator Transmission error between digital
ol not speeifie - T 1y e
Ly r L {not spocitied) transmission |operalor and SGD SERVOPACK
l error 2
e — S }
Loy w | % | s - This is nol an
et .t © alarm

* A numeral appears in this position identifying the type of the alarm.

Tables 8A .8 and 813.6.)
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6.4.3 Servo Alarm Qutput (ALM, ALM-SG)

Il any of the alarm detection functions listed in Par. 6.4.2 is activated, the power drive circuit
in the SGD SERVOPACK is turned OFF and an alarm display is output.
“When no digital operator is provided : The red LED on the SGD SERVOPACK lights.
“When a digital operator is provided : Atarm contents are displayed on the digital operator.
(Sce Table 6.8.) An alarm code is also output to external equipment through open collector
output circuits ALO1 1o ALO3. For the alarm codes, sec Table 6.8.

6.4.4 Protective Circuit Operation

An alarm signal indicates some trouble. Check the cause and fix the problem, and restart (he
operation.
Procedure for troubleshooting and corrective action :

Using the error traceback mode function of the digital operator (JUSP-OP02A-1 or
-OP03A), check history of errors and take action according to Table 14.2.

6.4.5 Resetting Servo Alarm

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

6.5 DISPLAY

(1) When no Digital Operator is Provided
Displays on the front panel of the SGD SERVOPACK
-Power ON : Green LED "ON"
- Alarm occurred : Red LED "ON"
(2) When a Digital Operator is Provided
Status of the SGD SERVOPACK is displayed. (For details, refer to Par. 8, "DIGITAL
OPERATOR (JUSP-OP02A-1, -OPO3A)."

6.6 PRECAUTIONS FOR APPLICATION

6.6.1 Overhanging Loads

The motor is rotated by the load ; it is 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 time regenerative brake capability
(corresponding to the motor stopping time), for application to a overhanging loads, contact
your YASKAWA representative.




6.6.2 Load

Inertia J1.

For the allowable load inertia J1. converled to the motor shafl, refer to the fotlowing figs.
(200 VAC, with incremental encoder)

{oz - in - s2X10%)

10.0

15

5.0 -

25 -

{oz - in -+ s2X103)

125 -

10.0
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{0z - in - 82X103)
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LOAD INERTIA
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LOAD INERTIA
{kg - m?X109)

— 60 -
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60 ; :
o 200M
. Ul 369 (52202 - in - s7X10Y
D.63 (880 0z - in - 52X 103
0 - 4
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l —
1 . 0 L 0 L
3 3000 4500 & 3000 1500
SPEED Cromind SPEED Cromin )
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12 (37.00z + in » s2X 103
o} PO o
100 -
05 S 4.7
50 | '
0 ! 0oL o 1
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SPEED Creomin! SPEED (r/min)




If the allowable inertia is exceeded, an overvoltage alarm may be occurred during
deceleration. If this occurs, take one or more of the following actions :

‘Reduce the current Hmil.

-Slow down the deceleration curve.

* Decrease the maximum speed.

‘Provide a regenerative unit.
For details, contact your YASKAWA representative,

6.6.3 Regenerative Unit (Peripheral Device for SGD SERVOPACK)

(1) Rating and Specifications

Table 8.9 Specifications of Regenerative Unit

Type JUSP-RGO8
Applicable $GD SERVOPACK | SGI- 1 % 7

Remarks

Regenerative Operation
_\_/(_)Itage

380 VIDC

Regenerative Current

8 ADC

Regenerative resislance
value : 5082, 60 W

Regencrative resistance disconnection,

Alarm Detection Funection - s .
regeneralive TR malfunclion, overvollage.

1b contact {conlaci “open™ al prolective 200V operalion is

Al . . .
iclr‘ri‘?utput 4_\[4'&1‘41‘_(;_4;}‘9_1_1_7 operalion) i __a}_\{_allable
Size in mm (in inches) B W X 160 H x 130D
! ne (2.17 W % 6.90 11 X 5.12 1))
(2} Connecting Method
_SGD SERVOPACK

ACT¢ IMC
A0 TO 230V 1 — R u
OR v M
100TO 115V { T W

IMC SRy

1€
REGENERATIVE UNIT

Fig. 6.14 Connecting of Regenerative Unit




(3) Notes on Applications

+ The regenerative unit has three alarm detection lunctions (regenerative-resistance-
disconnection delection, regenerative-TR-malfunction detection and overvoltage
detection).

* 1 any of these trouble detection function is activated, the internal alarm relay is tripped,
and connection between oulput lerminals @ and CZ on {he regencrative unit becomes
open.

+ Make a sequence so that power supply (R-T) to the SGI» SERVOPACK is turncd QFF
whenever the alarm relay is activated.

- It takes two or three seconds afler the alarm relay is activated until it recovers (o normal
status. (The relay recovers when the main capacitor in the SGD SERVOPACK. has

been fully discharged.)

6.6.4 High Voltage Line

If the supply voltage is 400/440 V, the voltage must be dropped to 200 V or 100 V using a
power transformer. Table 6.11 shows the transformer selection. Connection should be made
so that the power is supplied and cut through the primary side of the transformer.
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6.7 PRECAUTIONS OF OPERATION

6.7.1 Noise Conirol

SGD SERVOPACK uses high-speed switching elements in the main circuit. When these
. dv

i (switching noise) may

high-speed switching elements are switched, the effect of %: ot
sometimes occur depending on the wiring or grounding method.

SGI> SERVOPACK incorporates a CPU. This requires wiring and provision o prevent
noise interference. To reduce switching noise as much as possible, the recommended method
of wiring and grounding is shown in Fig. 6.15.

(1) Grounding Method

i | ‘ ' B " .| SGM SERVOMOTOR

. - T Ao fREDYT
200 VAG | X ][ R v P [reo) ‘
OR ! 2L H SGD \

oo
o EE M)

COWHITE]

100 VAC y L. sEAVOPACK,, !
v _ ” TTGREEN,)
3.5 mm? L T
ORLARGER 7777 ! @
‘ (FRAME) = :

' ‘ - OPERATING RELAY
' SEQUENCE o
T T USER SIGNAL :
________ GENERATING CIRCUIT LARGER |
1
P |
1 . ,;
: ; Pl [y P 3.5 mm?
1 | [CSKAMD) OR i
il - LARGER
¢ '"';I‘E“ﬁwmﬁ OR LARGER
. (FRAME) V (FRAME) 7  3smmzoR /[
- (FRAME) LARGER

3.5 mm? OR LARGER

(PANEL GROUNDING)

= ONE POINT GRCUNDING
(CLASS 3 OR HIGHER)

nE 1 Twisted pair wires
Notes :
1. Use wires of 3.5 mm? or larger for grounding 1o the case (preferably flat-
woven copper wire).
2. Connect line filters observing the precautions as shown in (2), "Noise
Filter Installation.”
Fig. 6.15 Grounding Methed
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*Motor {rame grounding

When the motor is at the machine side and grounded through the {rame, Cf gl" current
flows from the PWM power through the stress capacitance of the motor. To prevent this
effect of current, motor ground terminal G (motor {rame) should be connected o
terminal i of SGD SERVOPACK. {Terminal @ of SGD SERVOPACK should be
directly grounded.)

-SGD SERVOPACK SG OV

Noise may remain in the input signal line, so make sure to ground SG 0 V. When motor

wiring is contained in metal conduits, the conduits and boxes must be grounded. The
above grounding uses one-point grounding,

(2} Noise Filter Installation

When noise filters are installed to prevent noise from the power line, the block type must
be used. The recommended noise filters are shown in Table 6.10. The power supply to
peripherals also needs noise filters.

NOTE

I the noise filter connection is wrong, the effect decreases greatly.
Observing the precautions, carefully connect them as shown in Figs. 6.17 1o

6.19.
Table 6.10 Recommended Noise filler
Class SGD SERVOPACK Applicable Noise Recommended Noise Filter
Type Filter Type Spacifications
30 W e e
(0.01 APy | SGD-ASAT
50 W . .
SGD-ASAP
(0.07 HP) LF-205A Single-phase 200 VAC
100 W SOD0I AP B class, 5A
(0.18HP) | ° eyt
HOVAC oW i
' 3 nranl . s pl .
(027 Tipy | SCDO2AL \
100 W oy 5 . Single-phage 200 VAC
(052 ppy | SCD-04AL LigioDUECRIS
750 W o 5 e Single-phase 200 VAC
(101 Hpy | SGP-08AL VIR0 s, 20 A
30°W e paers
(0.04 HP) SGD-A3BP
50 W . - . Single-phase 200 VAC
20T - f . .1.(‘2 Wi §
(0.07 HP) SGD-ASBI o- fo LE-205A class, & A
100 VAQC . i 125J
1
N SGD-0IBP
200 W T AT e Single-phasge 200 VAC
(0.27 HP) SGID-0213] L1210 class, 10 A

# Made by Tokin Corp.




(a) Separalte the input and outpui leads.
Do not bundle or run them in the same
duct.

Fig. 6.16
(b) Do not bundle the ground lead with the

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

Fig. 6.17

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

Fig. 6.18
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THICK _—~|
AND
SHORT

THE GROUND LEAD
> |cAnBE NEAR




(d) I the control panel contains the filter, .
connect the filter ground and the CONTROL PANEL
equipment ground to the base of the T
control unit,

l I GRounD
Fig. 6.19 ng | )

6.7.2 Power Line Protection

SGD SERVOPACK is operated through the commercial power line (200 V or 100 V). To
prevent power line accidents due to grounding error, contact error, or to protect the system
from a fire, circuit breakers (MCCB) or fuses must be installed according to the number of
SGD SERVOPACKS used (Table 6,11).

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

Table 6.11 Power Supply Capacity and MCCB or Fuse Capagity

. ]
Power Capacity Per | Current Capacity per
Class | 9CP SERVOPACKT “56p servopack™ MCCB or Fuse !
ype kV A A
SGD-A3ATP 0,25
SGI-ABAP (.3
SGD-01AP 0.5
SGD-0ZAP 0.75
SGD-04AP 1.2 9
SGL-08ATP 2.2 16
SGD-ABRP 0.2
SGD-ALKBT 0.3 )
100 VAC
SGD-01BP 0.9
SGD-02BP 0.75 8

* Values al rated load

t Operaiing characieristics (25°C) © 200%/2s or more, 700%/0.01s or more




6.8 APPLICATION

6.8.1 Connection for Reverse Motor Running

[f the machine construction requires that the normal forward rotation reference is used for
reverse motor running and the normal reverse rotation reference for forward running, set bit ()

connector (2ZCN).
In this case, other change of motor and PG connection is not required.

1

___?(% 2CN-1{ 0V OF PG}
SHORTED '
m_+ 2CN-7 (DIR)

i .

Fig. 6.20

As for the divider outputs from the SGD SERVOPACK, phase-B precedes phasc-A by
90 degrees when forward rotation reference is inpult.
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6.8.2 Holding Brake Interlock Signal

A brake signal can be oulput for interlocking motor circuit power ON/OFF status and motor
rotation speed.
{Setup procedure >
The brake signal is 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 {or user constant Cn-12.

Table 6.12 Brake Timing

At Motor Stop

Timing with Servo ON Signal

T
{
i

Timing with Power Supply

25 TO 35 ms

SERVO OFF

SV-ON SERVO ON

BK SIGNAL mq—-—-.—l'—_"_‘—

MOTOR POWER ON

=,

POWER OFF | POWER ON

ON
MAIN POWER——I___ﬂF__
SUPPLY
55 TO 75 ms
BK SIGNAL
tB
POWER OFF

MOTOR POWER ON POWER ON

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

During Motor Running

Timing at Servo QFT, main power supply OFF, alarm occurrence

» Serve OFF

* Alarm cccurrence

¢« Power OFIF

« Moter Power QN/OQIFT

» BK signal

* Motor speed

Cn-—

15

SERVO SERVO OFF
ON |
NORMAL
OPERATION ALARM
1
ON
] OFF
| POWER OFF
POWER ON

=

r/min

When this pericd exceeds "Cn-16 XX 10 ms",
BK signal turns OFF regardless of motor spead.

(DB BRAKING)

r/min - ——————

- 68 -




7. USER CONSTANTS

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

Learn the meanings of these constants and use them. Use the digilal operator to set up
and modily them. (See Par. §, "DIGITAL OPERATOR (JUSP-OP02A-1, -OP03A)."

(1) Speed Loop Gain: Cn-04 (LOOPHZ)
+ This is the proportional gain for the speed contoller. Adjustment range is [rom 1 1o 2000
(Hz) {(when used at an equivalent inertia).
‘Factory setting is 80 (Hz).
*When motor is rotated without Toad, set to 40 (Hz) or lower.

(2) Speed Loop Integration Time Constant : Cn-05 (PITIME)
- This is integration time for the speed controller. Adjustment range is from 2 to 10,000 (ms).
*Factory setting is 20 (ms).
(3) Emergency Stop Torque : Cn-06 (EMGTRQ)
-Set up braking torque for overtravel stop (a percentage of the motor is rated torque).
Setting range is from 0% to the maximum torque.(100 % = rated torque)
-1t is possible to decelerate the motor at the set torque value, if the overtravel inputs P/N-
OT are triggered (1CN-16, -17 set bit 8 of Cn-01).
*Faclory setting is of the maximum torque.

(4) Forward Running Torque Limit: Cn-08 (TLMTF)
- This is torque limit of the motor in the forward running direction. Setting range is from
0% to the maximum torque.(100 % = rated torque)
-Factory setting is of the maximum torque.

(5) Reverse Running Torque Limit : Cn-09 (TLMTR)
»This is torque limit of the motor in the reverse running direction. Setting range is from
0% to the maximum torque.(100 % = rated torque)
- Factory setting is of the maximum lorque.

(6) PG Dividing Ratio Setting : Cn-0A (PGRAT)

*Number of detected (phase-A and -B) pulses per rotation sent from the PG (encoder) is
converted to the pulse number according to the setting of this constant and is output to
1CN-20 10 -23.

-Set the number of output pulses per rotation. Setting range depends on the PG.

See the following table,

Encoder Number of Enceder Pulses (P/R) Dividing Pulse Set Value
Incremental Encoder - 2048 Any integer from 18 to 2048
Absclute Encoder 1024 Any integer [rom 16 Lo 1024
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(7) Zero-Speed Level : Cn-0B (TGONLV)
This is motor zero-speed determination Jevel.  Sctting range is from 1 (r/min.) to the
maximum spced.
-When the motor roration speed exceeds the set valuc, sequence output TGON is turned
ON (between 1CN-9 and -10 are "closed™).
- Faclory setting is 20 (r/min.).
(8) Mode Switches
-The following constants are used for setting mode switch operating points. Detection
points where PI control is switched to P control are set for improving transient
characteristic of acceleration, deccleration and output saturation of the speed controller.
Different levels can be scit for four types of detection points for the mode switch.
Torque reference (output from the speed controller) : Cn-0C (TRQMSW)
Speed reference : Cn-0D (REFMSW)
Detection of motor acceleration : Cn-0E (ACCMSW)
Error pulse : Cn-OF (ERPMSW)
- The detection points can be selected by setting bits C and D of user constant Cn-01.

(9) Jog Speed : Cn-10 (JOGSPD)
- Set up jogging speed. Setting range is from O r/min. to the maximum speed.
-To start jogging, enter the operation reference from the digital operator.
+Factory setting is 500 (r/min.).

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

(1) Delay Time from Brake Reference Output to SVOFF Operation :
Cn-12 (BRKTIM)
*This is delay time from the output of brake reference to the actuation of SVOFF for a
motor with a brake. Setting range is from 0 ms to 500 ms, in increments of 10 ms.
Factory setting is 00 (X 10 ms).
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(12 Selection of Sequence [nputs, Reference Signal Error Stop Methods, Control

Modes, and Mode Switches
Use uscr 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 (1), (2) and select an error stop method fit for the system.

* STOP METHOD  '—+— CONDITION AFTER STOP

Note ; Numbers in a circle indicate bit numbers
of Cn-01. Arrows indicate standard setting,

DB OFF

OT MODE

(a) Seguence on OT mode

STOP METHOD CONDITION AFTER STOP

!
1
1
]
;

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

Fig. 7.1 Error Stop Sequences

(19 Forward Rotation External Current Limit : Cn-18 (CLMIF)
This is motor current limit in the forward rotation direction. This limit 1s effective when
contact input P-CL (1CN-11) is ON. Setting range is from 0% to the maximum torque.
(100 % = rated torque)
Factory setting is the maximum torque.

(14 Reverse Rotation External Current Limit : Cn-19 (CLMIR)
This is motor current limit in the reverse rotation direction. This Iimit is effective when
contact input N-CL (1CN-12} in ON. Sefting range is from 0% to the maximum torque.
(100 % = rated torque) :
Factory selting is the maximum torque.

(15) Position Loop Gain : Cn-1A (POSGN})
This is proportional gain for position loop. Adjustable range is from 1 to 500 (1/s).
Factory setting is 40 (1/s).
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(16 Bias : Cn-1C {BIASLV)

Bias setting for position control.  Used to reduce the positioning time, according (o the
load conditions. Adjusting range is 0 to 45 (1/min.). Factory selting is O (r/min.).

(17) Feed Forward Compensation : Cn-1D (FFGN)

Feed forward compensation for the position controller, Adjusting range is 0 10 100 (%).
Factory setting is 0 (%).

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

Sets range of positioning completion signal output {COIN). Seflting range is 0 to 100
(reference unit). Factory setting is 7 (reference unit),

{19 Overflow : Cn-1E (OVERLV)

Detects overflow detection level. Setling range is 1 1o 65535 (X256 reference units).
Factory setiing is 1024 (X256 reference unit).

(20) Contact Input Speed Control

The following constants are used (o enter a mode where speed control is performed
according Lo contact inputs P-CL and N-CL {(1CN-11, -12).

Three speeds are programmed.

Corresponding user constants are shown below.

Istspeed : Cn-1F (SPEEDI)

2nd speed : Cn-20 (SPEED2)

3rd speed : Cn-21 (SPEED3)
Setting range of each constant is from 0 (¢/min.) (o the maximum speed. Factory sctling
is 100 (r/min.) for the first speed, 200 (r/min.) for the second, and 300 (r/min.) for the
third.

Table 7.1 Rotation Direction

~ Setting Table 7.2 Speed Setting
Rotation Direction P-CON Selected Speed | N-CL P-CL
Forward OFF Ist ON OF®r
. o B R i
| orr ON

Electronic Gear Ratio : Cn-24 {RATB), Cn-25 (RATA)
Electronic gear ratio B/A (Cn-24/Cn-25) indicates the number of encoder pulses per
reference unit, with a limitation of 0.01 = B/A = 100. If this condition is not
established, recheck the machine specifications. When B/A < 1, since the reference unit
becomes smaller than the encoder pulse resolution, the smaller the B/A value becomes,
the worse posilioning accuracy becomes.

For calculation of electronic gear ratio, refer to Par. 6.2.8 "Function of Electronic
Gears".
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Table 7.3 User Constants Cn-04 through Cn-27 (Constant Seuting) List

User . Lower| Upper |Setting Prior to
Constant °¥™°! Name Unit | Limit]  Limit Shipment | emarks
Cn»Ofi LOOPHZ | Speed Loop Gain Hy 112000 80
£ | cnos |prrivp | Speed Loop ms 2110000 20
& | Integratien Time ¢
_g 2 Cn-1A | POSGN Position Loop Gain 1/s 1| 500 40
& L
OO Cn-1C | BIASLY | Bias r/min 0 |450 0
Cn-1D FFGN Feed Forward % 0100 0
IN Ay ;* ) oy T Note
Cn-06 | EMGTRQ }.imc-%wcy Slop % 0 ,J\:I‘D\ Max Torque Ot
lorque Porgue Mode
PN . N MNota
o | Cnos |rLmrE | Forward Running 5 o | Max Max Torque
= Torque Limit lorgue
5 i ”
b7 AVRITGSE ino A oy ™ol
ps Cn-09 | TLMTR rl?cvmse R.uu_mng % 0 :\jldk Max Torque
S Torque Limit lorque
3 .
o B Torque Relerence . -
=l Cn-17 | TRQRFIL Filter Time 1004 s 0 250 4
Q T 9 1 o . Note
= Cn-18 | CLMIF Forward I,fxtlel nal o o I\‘/Jd.x 100
Current Limit Torque
srae | g 3 Nota
Cn-18 | CLMIR Rever se L')_tl.e; nal % 0 r}:Iax 100
Current Limit l'orque
~ Cn-07 SFSACC | Soft Start Time ms 0 {10000 0 #
Cn23 |srsppe | Soft Start Time ms o | 10000 0 :
{Deceleration) g
Cn-0B | TGONLV | Zero-speed Level r/min 1 Max 20
Speed
Delay Time from
o Cn-12 | BRETIM | Braking Relerence to| 10 ms 0 150 0
= SVOFFR
‘2 Brake Timing at
o Motor Rotation Max
© Cn-16 | BREKWAI | (Speced level at which| 1r/min 0 . 100
@ . Speed
o brake reference is
2 output, )
o Brake Timing at
@ Motor Rotalion
Cn-16 | BRKSPD | {Waiting time {rom 10 ms 10 | 100 50
SVOFT to brake
reference output.)
Positioning
) Completion Width Reference oe
Cn-1B | COINLV (COIN Output Unit 0 | 250 1
Width)
Note : 100% = rated torque

# Factory setling of Cn-04 (speed loop gain) is determined by the following conditions :
Load inertia = motor inertia X 3

Be sure to set the value of Cn-04 to -20 or less when motor is rolated without load. If the value has
been kept at the factory selting, the motor may oscillate.

1T After modifying Cn-0A, 11, 24 and 25, turn OFF power and starl up again. The medilied value takes

effect only after restarting.

B {Cn-24)

T Electronic gear ratio (Cn-24, Cn-25) : 0.0] £ —

A {Cn-25)

£ 100

# Soft start functlion is effective at jog operation or internally set speeds selection. Soft start funciion is

not effective when pulse train is used as reference.
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Table 7.3 User Constants Cn-04 through Cn-27 (Constant Setting) List {Cont'd)

User . . Lower! Upper (Sefting Prior to
Constant Symbol Name Unit Limit Limit Shipment Remarks
b Incoder
ER Cn-0A 0 P PGRAT PG Dividing Rato P/ 16 132768 Number of i
a c )
L@ Pulses 2048
N ] sncode
88 | con [pursno pumberefBaceder s p g g1 ares Number of t
b ] A I Pulses 2048
Maodo Swilieh P Note
Cn-00 L TRgMsw | Mode Switeh 5 o Max 200
{Torque Relerence) Torgue
. e Made Switch . Max
T DAL h A7 " i . .
Cn-0D | HREFTMSW (Spead Reference) r/min 0 Speed 0
Mode Switch
Cn-0I% | ACCMSW | {Molor Acceleralion 10 {r/min)/si 0 | 3000 0
Detection)
. o b o | Mode Switch Reference
LT 4 Bl A y 3
Ca-0F | BRPMSW | (000 P o o 110000 10
. T _— T Max -
o Cn-10 | JOGSPD | JOG Speed r/min 0 ) 500
2 Speedm_
g X256
5 Cn-1E | OVERLYVY | Overflow {(Relerence] 1 | 63535 1024
&t Unil)
o ST I -
= Cn-1F | SPEEIN Ist Speed r/min 0 l\wfldx 100
o bpeed
Cn-20 |SPEED2 | 2nd Speed fmin |0 ‘\S’[“ , 200
peed
Cn-2) | SPEED3 | 3rd Speed o/min | o | Max 300
Speed
Position Relerence
Cn-26 | ACCTME é‘:“ce” Decel Time 0dms | 0 |640 0
sonslanl
(Smopthing)
Crogr | Rppn,y | leed Forward 00 ms | 0 |640 0
Relerence Filler
© . - Electronic Gear ACEan .
5 5 -2 | RATE Ratio (molecule) L | 69535 g Ty
§v - I Electreonic Gear cenr "
W Cn-25 | RATA Raiio (denominalor) 1| 69535 L T

Note : 100% = rated Lorque

# Factory setting of Cn-04 (speed loop zain} is determined by the following condilions ;
Load inerlia & motor inertia X 3

Be sure Lo sel Lhe value of Cn-04 to -20 or less when molor is rolated withoul load. If the value has
been kept al lthe factory setting, the motor may oscillate,

+ After modilying Cn-0A, 11, 24 and 25, turn OFT power and starl up again. The modilied value takes

cffecl only after restarting.

) B (Cn-24)
T Eleclronic gear ratio (Cn-24, On-25) © 0.0 = m = 100

# Sofl start Munclion is effective ai jog operation or internally sel speeds seleciion. Sofl start function is

not eflective when pulse train is used as reference.




Table 7.4 User Constant Cn-01 (Memory Swilch) List

Selection | Bit No. iSetting Conditions Standard
0 0 bu\o O\/O]*}‘ hy exter nal mpul ( \f’—ON). o
1 “The servo is ON dl all L]m(m
Sequence 1 | Don’t change. 7
lnput 5 0 | The NG 51{31ml pmhlblls Torward nummg, 0
Selection 1 i orward running is permiited ai all times
N 0 | The N- Ol signal per mils rever ser i 0
) b R(,\'u ‘-,\(, run ning is per 1n1{Led al al ! _
sequence TGON signal is used as a signal oulpul \\hen roiation is delected.
Output 0 TEON
angeover pe—
(TGDgN} 1 “ TGO 51“”11111 15 uscd as a sujnal v\]u_n current lnml is dLl.L,l’.,LOd
Treatment of 4] \fIalanns Lhe serve alarm ‘;latus dL momulim Yy power lo‘«s reset.
Momentary - .
Power Loss 7 { R Lludse.s the servo alarm status avicmatically al momentary power
Reset loss reset.
0 {DB siop>
G The dynamic brake stops the motor. 0
D
1 (Coasling {o a slop>
The motor is [reed and brought Lo a stop.
0 DB OFF afler DB stopd
. The dynamic brake is turned OFE after Lhe molor is stopped. i
1 (OB continuously ON after DI stop?
Fault Stop The dynamic brake remains activaled alter the motor is stopped.
Selection 0 | The overtravel stalus stop method coincides with bit 6.
8 {Overlravel zero speed stop) 0
1 In the overtravel slatus, the molor 1s slopped al the torque setling
defined by user constanl Cn-06.
0 In the overtravel status, base blocking {BB) is implemented after
9* zero speed stop. 0
1 In the overiravel slatus, zero clamping is effected afler zero speed
stop.
Position 0 | Clears.
Error at A o
Base 1 | Does not clear
Blocking . oes nol clear.
Mode 0 The mode swileh funclion is pr ovided. The mode switch operalion
Switch B ‘agrees with bits C and D. 0
Function 1 | The mode swilch function 1s not provided.
0-0 {Torgue referencey _
Based on the torque reference level defined by user constant Cn-0C.
(Speed referencer
) {Speed reference B
gﬂo_‘i@* D (11' 0-1 Based on Lhe speed reference level defined by usger constanl Cn-0D. 00
witch DG - -
Seleation L.p | SAceeleralion>
) Based on the acceleration level defined by user constant Cn-0F.
1.1 | SErrer pulse>
" 1 Based on the error pulse level defined by user constant Ln —QIF,
Encoder Bl 0 | Incremental encoder 0
Selection 1 Absolute encoder
— i Don't change. !

# Selects the status based on the siop method selected for the overtravel slalus (hit 8),

t Selects the mode switch operating condition,

changes from P + 1 conlrel to I? control.

When the mode switch operates, the speed control mode

T When the value of user constant Cn-01 is changed, turn OFF the power supply once and restart the
operation. The changed value after restarl of operation is effectlive.
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Table 7.5 User Constant Cn-02 (Memory Switch) Lisl

_7‘6_.

Selection Bit No. |Seiting Description Standard
Reverse ¢ 1 CCW . Forward running
Rotation 0 e - 0
Mode 1 1 CW ; Forward running
:;Jomg 1 0 Heme position error is detecled,
Mask \PG only) 1 {lHome position error is not detected.
Contlact inpuis P-CL and N-Cl, arc used as power supply limil ON/
0 - .
Contact OFF relerence inputs.
Reference 9 e e 0
Mode | Contacl inpuls P-CL and N-ClL are used as speed input reference
© | selection (1st Lo 3rd speed) signals,
000 | SIGN + PULSE
100 CW + CCW
Mode
Reference 3,4,5 | 010 |Phase-A + Phase-I3 (X 1) 000
Pulse : o
110 | Phase-A + Phase-B (X 2)
001 | Phase-A + Phase-I3 (X 1)
For B Don'l change. 0
Adjustment 7 Den'l chango. 0
8, 9 Don’t change. 0
Error 0 | Solid (High level signal)
Counter L e B 0
Clear 1 Differential {Leading edge)
I3 Don’t change.
C Don’t change,
Reference 0 | Normal operation
Pulse D e 0
Reversal 1 i Reverse operation
0 Changes the digital monitor (position deviation) to reference unil
Output (xX1)
Level b S e 0
Changeover 1 Changes the digital monitor (position devialion) to relerence unit
{3 100)
® Don’t change.
Note : Turn OI'I Lthe power supply cnce setting and restart the operalion.




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 digilal operator. The digital operator has various functions as listed by
modes in Par. 8A.2, "DIGITAL OPERATOR FUNCTION."

Notes

1. The data sel by the digital operator is retained in SERVOPACK even after the power is turned OFF.

2. ven if the power is turned OFF after fault occurrence, the faull data is retained in memory. Therefore, it is
possible to check the fault data after the power is turned back ON,

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

< 562.9K

Fig. 8A.1 Digital Operator {FHand-held Type)

i (.
JOG DATA

@) e
- SN

b

DIGITAL

- ~ OPERATOR
SERVOPACK JOSP-OPORA

ALARLS [ -

B vaskawa

|- 5-DIGITS, 7-SEGMENTS LED

v @J




8A.2 DIGITAL OPERATOR FUNCTIONS

Table 8A.1 shows the digital operator's functions. The stalus display is the default when

control power is turned

ON. To change the mode, use [D?Sé%

Table 8A.1 Digital Operator Functions

key as shown in Fig. 8A.2.

Mode

Function

Status Indication
Mode

Setting Mode

Monitor Mode

Fault Tré"c;é}gaok
Iindication Mode

« [Fault

Various Status Indications
« Base Block
« On Operation

(See Par. 8A.3)

LRefer to “User Constant Setling.” {(See Par. 8A .4.1)
« Operalion (JOG) from digital operator (See Par, 8A.4.8)
« Clearing Fault Tracchack Data {(Sce Par. 8A . 4.4)
+ Check of Motor Parameters {See Par. 8A.4.5)
« Aulo Tuning {(See Par. 8A 1.6)
» Check of Software Version {(Seec Par. 8A.4.7)

Various Monitoring

» Speed

+ Torque Relercence. oo

« Number of Pulses from Origin {Phase-U)
» Blecirical Angle

* Internal Slatus Bit

» Position Error

_ (See Par. 8A.4)

Fault History

{See Par. 8A.5)

Control Power

Fig. 8A.2 Mode Changeover
— 78 —

Supply ONJ
PANEL INDICATION
[ Status Indication Mode J - l» ,L; ,‘_—;
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r Setting Mode J ]I_ AR L‘l Ll
Monitor Mode J Lt’ - Jf__l’ I'_I]
DSPL o
SETD
Fault Traceback Indication TS e
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8A.3 STATUS INDICATION MODE

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

and conditions.

ALARM

@ESET o Alarm reset switch

DSPL| : Changes status indication mode into setling mode,

SET

Panel Display

SPEED COINCIDENCE

2\

TGON OR CURRENY LIMIT DETECTION

REFERLENCE PULSE INPUT

-
& |

/

J..
LS

L4

/

POWER SUPPLY ON

CCDE

Fig. 8A.3 Status Indication Mode

Table 8A.2 Bit Data Contents

Table 8A.3 Codes and Status

Code Status
,'-, ,‘-, Base Block
g | On Operation
&7 _ + | Forward Running
It

Prohibited

1
[
™

Reverse Running

Prohibited

...
¢
=
~
=
=t

‘..
|
-

e

Alarm Sialus
Refer to Table 8A.6.

Bit Data Contents Remarks
Power Light goes ON with power
Supply ON | supply ON.
Light goes ON with base
BB block, and poes OFF wilh
servo ON.
Positioning | Lighl goes ON when
Completion | positioning is completed.
Light goes ON with motor
TGON rotaling speed higher than
TGON level {Standard selling |
g 20 r/min). bciegted ‘
- by bit 4ol
Light goes ON} \-\rheln torqgue user
reference reaches the torque conslant
Eiur;ri?nt limit value. (TGON or current| ¢y o1
: limit detection is displayed
Detection ) . .
according Lo bit 4 of user
constant Cn-01.)
Buring )
Reference | Light poes ON during
Puise reference pulse input.
Input




8A.4 SETTING MODE

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

-Jog operations from the digital operator

- Fault traceback data clearing

Check of motor parameters

*Auto tuning

Check of software version

8A.4.1 User Constant (Data) Setup and Monitor (Cn-04 to Cn-27)

Panel Display

EB (2] BLINK
- - NV
it DATA | ARy
[ N
N ~—— e N
SETTING MODE ITEM NO. 6 DATA
(4]

Fig. 8A.4 User Constant Setting

indicate that its numerical value can be changed.

-
“With the | A |or 'LVJ key, inerease or decrease the numerical value until the desired

value is obtained,

4 With the EDﬁ% key, display the data related to the selected item numnber.

gl With the [/\j, ‘V] , [( I , O > key, set up the data. (The same

operation as stated in HR.)

SET

[l Retain the data with the E)ﬂ- key.
i With the E@%ﬁg key, return to the item No, display status.

B Repeat steps [l through B as needed.

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

For delails, see Table 7.3, "User Constants Cn-04 through Cn-27 (Constant Setting) List."

— 8[] —




BA.4.2 User Constant (Memory Switch) Setup and Monitor (Cn-01 and Cn-02)

User constants Cn-01 and Cn-02 can be sef 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 Bk

Panel Display

BIT NO. LIGHTS AT CN
LC A8 64 20 /

vl el [l
AR REN ‘
F1ope 7h |ar T
SETTING BIT NO.

Fig. 8A.5 Bit Data Display

BR With the ‘ < ] or | > ‘ key, enter the setup memory switch bit No. at the far right

end of the panel.

With the | N | key, set the memory switch to ON or OFF (either

N\ | or L'\/J can
be used). The panel indication comes on when the switch is ON, and goes off when the
swilch is OFF,

Repeat steps Bl and B as needed.

Table 7.4 shows memory switches of user constant Cn-01, and Table 7.5 those of user
constant Cn-02.




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

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

Panel Display

1 (2] 3]
( rJ _} ]H] [ ] M [pm] w m [_1 M aﬂ
i R R LA R ENTER R H
N~ e R \___u_h/ N —
SETTING MODE ITEM RQ. E DATA

l

i

DIGITAL OPERATOR JOG OPERATION MODE DISPLAY

.

L

Fig. 8A.6 Digital Operator Jog Operation Mode

R Select the item number 00 with the [/\j [Y] [gj or [2 key.

A With the @EJJ key, display the data related to the selected item number,

EB With the [—DS—F’L

et | key, turn ON or OFF the monitor panel jog operation mode.

With the [EE%;‘ key, return to the item No. display status.

B Using the [%] key, switch from the setting mode to the monitor mode.
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{2} Digital Operator Jog Operation Procedure
For speed reflerence adjustment, use user constant Cn-10 (see Table 7.3).

With the @?@ switch, effect SVON/SVOFF changeover.
74 The motor runs in the forward direction while the [A key ts held down.

B The motor runs in the reverse direction while the [v] key is held down.




8A.4.4 Clearing Fault Traceback Data

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

Panel Display

A R ol e
L H' AN L] |
N \ N
SETTING MODE ITEM NO. E DATA
|

DSPL
§J £

{ Claaring faull traceback dala

Fig. 8A.7 Clearing Fault Traceback Data

BE Sclect the item number 00 with the [/\] , | %7 [< \ or [)J key.

With the | 224 key, display the data related to the selected item number.

ENTER
Bl With the | £ | [\8, {< J or ‘ > } key, select the number 02.
With the [%%?L] key, clear faull traceback data and return to the user constant Cn-00

data display status.

B With the E%;g key, return to the item No. display status.

B Using the [QIO.‘E.'_L
SET

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




8A.4.5 Check of Motor Parameters
(1) Check Method of Motor Parameters

When user constant Cn-00 is set 10 04, the system enters the motor parameler check
mode.

Panel Display

2] 3
\f—lg i { DATA) UL ]
L _'H‘H ’E‘,;}“f@ L4 Lt ]| T
= e e ENT! SHiE L ET L
3\ \ At
SETTING MODE ITEM NO. [.j DATA
R
O5PL 4
SET.
e T s B vy T R T
'alxinls ‘J 7|
AR R RIS ARt
— Lo L

1
L

Fig. 8A.8 Switch Functions in Motor Parameter Check

Bl Sct up item number 00 with the , EV] s or [) key,

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

€l With the

P with the

BB With the

B Using the

DATA Ty st
\EN’I’ER] key, return to the item No. display status,

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

‘Motor Parameter

™~

L Motor Capacity
OF 1 30 W (0.0411p)
b2 50 W (0.07HP)
01 100 W (013HDP)
02 1 200 W (0.27HP)
04 1 400 W (0.53HP)
08 . 750 W (1.01IHP)

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

- Modification Index

4) allbj[c |d

Modification No. (Hexadecimal display)

(axX16% + b X 106>+ CX 16 + d) = Modificatien No.

Nos. Corresponding to Alphabets

A =10
b =11
C=12
d =13
IE =14
F =15




8A.4.6 Auto Tuning

(1) Mode Setting in Auto Tuning

When user constant Cn-00 is sel (0 03, the system enters the auto tuning mode,

Panel Display

RE
=k g
J B iy
' \H AR
SETTING MCDE ITEM NO.

|

[bliﬁﬂ

ENTER)

—

r

MACHINE RIGIDITY SELECTION MODE

o
o [

N

L
Lo

Hi

TUNING MODE

Depress the

SP
SET

o

L)

koy lo slop.

Depress lhe @8@ key or lurn ON the SaN‘Slgljcﬁ\

Deprass lhe

DSPL
SET

key 1o stop.

Depross the [?A or V} key.

Deprass the

R

DSPL
SET.

emiseo ]

key 1G stop.

L

:

TUNING COMPLETION

Dapress lhe

BSPL

SET

g

Stop depressing the [Aj or (\ﬂ key.

key 1o stop.

Fig. 8A.9 Auto Tuning Mode
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J : [<¥] or [}J key, select the number 05,

L : . . . ,
With the LETW key, switch to the machine regidity selection mode or tuning mode.

R With the { DATA key, return (o the item No. display status.

ENH:H=

4
B Using the osP } key, switch from the setling mode (0 the monitor mode.
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(2) Tuning Method

(a)

(b)

Speed setling

When tuning is being performed, the maximum value of speed reference is set by user
constant Cn-10. Set the value 1o approximately 500 r/min. (Jf the value is (0o small,
auto tuning cannot be performed properly.)

The motor runs intermittently when the [/\j or E\/’} key is held down. (The

motor does not run at the same speed continuously.)

Machine rigidity selection
According to the machine rigidity, select the following :

E [j @ H |—'. : Low response
U -] [ J E Medium response

. High response
When the machine rigidity is not defined, selecl the middle-speed response.

-Machine vibration

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

suddenly at depressing the L or [ key, depress the EE’—L key and

stop the tuning operation.

Then depress the [ZIS?':L] key to enter the machine rigidity selection mode, and set the

level of machine rigidity selection at one level lower.

*When tuning is not completed.

When tuning is not completed even though the machine does not vibrate, depress the

'"Dsi—l;L] key to stop the tuning operation.

Then depress the [jﬁﬁg} key to enter the machine rigidity sclection mode and set

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

With the @%@ switch, effect SVON/SVOFF changeover.

The motor runs in the forward direction while the {/’\J key is held down.

The motor runs in the reverse direction while the [\/] key is held down.

iy

. . . i T - {“""""
Note : If the machine vibrales when depressing the {A/ﬁ or [V} key, stop depressing he LAX[ or

( V] key since the gain is decreased.

BB With the tuning completion, E‘ [] @ E is displayed and power supply 1o the

motor is stopped.

Stop depressing the E/\j or t\/} key. Display is returned (o {,’;,’J P_—,’} l —J [[,‘:,’JI F_—:'
(d) Input signals

+In the auto tuning mode, OT signal is effective,
Make sure to input OT signal.
When absolute encoder is used, SEN signal is also effective and should be inpul.
When these signals are not used, set the bits of I, 2 and 3 of user constant Cn-01 (o {
respectively.

‘During overtravel (OT signal is OFEF), auto tuning cannot be performed.
Perform auto tuning when the driven part of the machine is not in the overiravel
position.

“When performing auto tuning, make sure 1o keep the P-CON signal OFF (PI control
status).

“When S-ON signal is used, display the B D El B E and turn ON the signal.
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8A.4,7 Check of Software Version

(1) Mode Setting in Software Version Check

When user constant Cn-00 is set to 06, the systemy enters the software version check
mode.

Panel Display

BE 2] 3
o Al ( OAiA Al e e
Lo L)L |EnTER LI L
N — L= L= o
SETTING MODE ITEM NO. E DATA

SOFTWARLE VERSION

DsPE
[?LEI_ b

Fig. 8A.10 Software Version Check Mode

@ Sctup item number 00 with the [AJ . [\/ , [(] or [>] key.

BB with the EES)TSE:’L} key, display the sofiware version.

p—
B Using the L%{SE—% key, switch from the setting mode to the monitor mode.
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(2) Software Version Display

Software Version No.

Type

A1 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
digifal operalor.

Table 8A_ 4 lists the data that can be monitored.

Tabie 8A.4 Data Monitored

Monitor No. Data Monitored
0o Foeedback Speed {r/min)
02 -_’“J-‘V(ﬁ"rq-uo Rel‘eruncé - (%3
03 No. of Pulses frbm Phase-U edge o
04 ]_JlmLuLal Angle m((”lr(-}g)
05 Internal Sl;at,lls BBii Display 1 (Reler to Table 8A.5)
06 Inl.ernz;l Status Bit Display 2 (Refor Lo Table 8A.5)
07 Reference Pulse Speed Display . (1‘/11‘1i}1)
08 Position Error - (Refcrence unilt)
1
il ] _‘ ﬁ'} 1 @% :;{F;Hn i |
IRiRE; AR ENTER iRV NIRVNIRTR, ;
A N N, .
mOD:Jé;?E)NODE MONITOR NG MONITOR DATA

Fig. 8A.11 Switch Functions in Monitor Mode

| With the B\] or [VW key, select a desired monitor No.

— DATA| 1o oo o e e
7 With the [E—NTER key, initiate monitor display.

Bl Using the %’T’%@ key, return 1o the monitor No. selection status.

Bl With the [g%l key, switch from the monitor mode to the fault traceback mode.

R
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Table 8A.5 Bit Indication of Monilor Mode Un-05, Un-06 Inlernal Status

B ® @ @ @
4 i ® @ @
@ . & _® 2
q 9 8 g Y
N AN
& L] i® iy &
Bit No. | Symbol Contents i Remarks
(D SVALM| Turns (J\> al serve ai arm
@ DBON Murns O\T atl d\ namic by dl\m g
@ DIR Turns ON in reverse run mode
Turng ON al molor running
T N i 3 3 A I (o 1 "
o GO { Molor sptcd ]‘-. TGON 10\ Ll or lupllu ) Selecl by selling of bit 4 of
I e L e <o duser constant Cn-0L,
CLT Turns ON dLllJI]P current b mlL
G COIN Turns ON ai positioning completion
)] MSON Turns O\T dL mode e,wm,h O\
) P-CL urnb O\T dmmp fmwan unlenL]""
® N-CL Iuins O y dunng reverse current. lmuL
@ B-ON \roLm undm LUIIL]IL c,onclmon
i) PA Phase-A
Un-05 an PB Phase-13
@ FC Phase-C Turns OFF when each of -
{3 PU Phase-U mpul signal is al high level.  1poremental encoder only
{8 PV Phase-V Ineremental encoder only
) PwW Phase-W Incremental encoder only
@ SVON Turns ON at 5VON swzm] is O\
P-CON_ | Turns ON daring P operation ingut Select by setting of hit A or
a DR Rotaling direction inpul by exiernal selling B_ of user constanl Cn-01 or
speed {ON al reverse, OFT al lTorward) bit 2 of user constant Cn-02.
@ P.OT Turns ON al forward running prohibit input
stalus
@ N-OT Turns ON al roverse running prohibit input
slatus
@) o — -
M PUL Reference pulse inpul
@ SIGN Sign input
Un-06 : :
@ CLR ror counler clear inpul
@ to @0 i B
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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 is reset or the control power is wned ON, traceback data A.99 is saved (These
dala are also counted as one of a total of 10 stored items of faull information.)

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

:‘r] N
Ht i1 { L
| B S PO
N N
FAULT TRACEBACK DATA

OCCURRENCE NO.

Fig. 8A.12 Fault Traceback Mode

B withthe | /N | or [V] key, increase or decrease the faull occurrence number.

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

With the -%%PT—L key, switch from the fault traceback mode to the status display
mode,




Tabie 8A.6 Error Displays with Digital Operator and Traceback Data

Digital Operator
{Traceback Data)

Detection

i

Remarks

Absolute lsncoder Data Krror

H

|

Parameter Breakdown

Parameter Setting Brror

Overcurrent or Healsink

Overheal or Ground Fault

Overflow

Only when abselute encoder is used.

L Overvollage
| Foedbae s : el B et
L ecdback Overspeod Detectod at 1105 of max speed.
,"—,‘ i’_‘, ,_-_'r Overspeed Relervence Input Detectod al 110% of max spoeed.
,j -‘ f O - / . N -
Lo verload Momuontary overload
,‘-,' ,‘,-—' Overload Continuous overload
}-{,’-—,’} f Encoder BError Only when absolute encoder 1s used.
™~ 17 N Only when 12.bit absolule encoder is .
,'—,.' H ,' IEncoder Backup Alarm ¥ '
AN used.
~i = 1 . ~ Only when 12-hil absolule enceder is
,‘-{ ,’-”,—' Encoder Checksum Error ’ °
e used.
— = = . Only when 12-bil absolule encoder 1s
,’-" ,'—" —-,’ Encoder Baliery Alarm o
LY used,
~ . N Only when 12-bit absolule encoder is
"-" ,'—,’ '—-" Encoder Absolute Error .
L used
o 2 Only when 12-bit absolute encoder is
I T e Encoder Overspeecd .
L used.
,'-,’ ,' ,’ Overrun
~ = i i ) . Only when incremenlal encoder is
,’—H ,—' Phase Detection Frror -
Lo used,
] PA-, PR-phase Disconnection of PG
UL Signal Line
,'—U L{ PC Disconnection of PG Signal Line
- .. _-Dci-,(-écl,ed whcn JOWET 1= turned ON
'—’,‘— -,‘ Momentary Power Loss Alarm . . ) ! - )
L ’ again during power holding time.
T Naol Applicable Lo Alarm
=y i . Only for Lraceback data
rha Alarm Resel, Power ON ) :
s Diri ., . N ey
-~ igital Operator Transmission Kyror | .
'— e - Digital operator error
T S L . . . Not detected as traceback data.
Lot Digital Operalor Transmission Frror 2
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8B. DIGITAL OPERATOR (TYPE : JUSP-OP03A)
OPERATION METHOD

8B.1 SWITCH OPERATION

Fig. 8B.1 shows (he digital operator. The digital operator has various functions as listed by
modes in Par. 8B.2, "DIGITAL OPERATOR FUNCTION",

Notes

. The data set by the digital operator is retained in SERVOPACK even after the power is lirned O,

2. Lven il the power is twrned OFF after faull occurrence, the Mault data is retained in memory. Therefore, it is
possible to check the fault data aller the power is turned back ON.

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

592180

Fig. 8B.1 Digital Operator (Mounted Type)

5-BIGITS, 7-SEGMENTS LED

~

SERVOPACK -~
EEEEE
UP MODE/SET

DOWN DATA

KEYS
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8B.2 DIGITAL OPERATOR FUNCTIONS

Table 8B.1 shows the digital operator's functions. The status display is the default when

MODE/SET

control power is turned ON. To change the mode, use [ _—] key as shown in Fig, 8B.2.

Table 8B.1 Digital Operator Functions

Mode

Function

Status Indication
Mode

Various Status Indications
s Base Block

« On Qperalion

« [fault

{Sce Par, 813.3)

Setting Mode

Refer Lo “User Constani Selling,”

« Operation (JOG) from digital oneralor
» Clearing Faull Traceback Data

+ Check of Motor Paramelers

+ Auto Tuning

« Check of Software Version

(oo Par. 8501

(See Par, 813.4.3)
(See Par, 813.4.4)
{See Par. 8B.4.5)
(See Par. 813.4.6)
(See Par. 813.4.7)

Monitor Mode

Various Monitoring
* Speed :

» Spead Reference

» Torque Reference

« Number of Pulses [rom Origin {Phase-U)
» Blectrical Aongle

+ Interior Status Bit

{(See Par. 83.4)

Fault Traceback
Indication Mode

Irault History

{Sece Par, 8B.5)

Control Power
Supply ON

‘ Status Indication Mode ‘
MODE/SET

s

‘ Setting Mode ‘
MODE/SET

b

‘ Monitor Mode |
MODE/SET

s

Fault Traceback
Indication Mode |

MODE/SET

5
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]
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Fig. 8B.2 Mode Changeover




8B.3 STATUS INDICATION MODE

When this mode is selected, the condition of SERVOPACK is indicated with bits and codes
as shown in Fig. 8B.3. Table 8B.2 shows the bit data contents. Table 813.3 shows the codes
and conditions,

WP DOWN
? ] [ ] : Push both keys simultaneously to reset alarn.
MODE/SET

Panel Display

TGON OR CURRENT LIMIT DETECTION

SPEED COINCIDENCE
\ / REFERENCE PULSE INPUT

BB\

(0

1la o0
/ ,

CODE
POWER SUPPLY ON
Fig. 8B.3 Status Indication Mode

Table 8B.2 Bit Data Conlents Table 8B.3 Codes and Stalus
Bit Data Contents Remarks Code Status
Power Light goes ON wilh power 1) . X
Supply ON | supply ON. 7 I Base Block

Light goes ON with base 7 L
BB bleck, and goes OIFF with i L On Operation

servo ON. .- o Forward Running

Positicning | Light goes ON when e e Prohibited

Completion | posilioning is completed.

T T o _ L Reverse Running
Light goes ON with mortm‘ T Prohibited
rolaling speed higher than

T'GON TGON level {Standard setting Sol e
is 20 r/min). be T’C,'Lel?(f Lt Alarm Slatus
: y bit 4o : T R R
Light goes ON when torgue user ? Refer to Table 88.6.
Current rpfe;‘ence reac’hie;s the torque constant
S limit value. (TGON or current| oo
Limit - LT n-01.
. limit detection is displayed
Detecticn . .
according io bit 4 of user
conslant Cn-01.)
During
Reference | Light goes ON during
Pulse reference pulse input.
Input




8B.4 SETTING MODE

In this mode, the following operations can be performed.
- User constant setup and monttor
-Jog operations from the digital operator
- Fault traceback data clearing
+Check of motor parameters
- Auto tuning
+ Check of software version

8B.4.1 User Constant (Data) Setup and Monitor (Cn-04 to Cn-23)

Panel Display

ﬂ ﬂ BLINK
eyt DATA ey o] e e M/
ARAEE ) BelEs
Ly T i B ol I I Bl B ol
N —— A\ _/

SETTING MODE ITEM NO. 6 DATA

Fig. 8B.4 User Constant Setling

UpP DOWN

i Sctup the item number with the ) ] or | ¥ key.

While the key is held down, the numerical value increases or decreases successively by
one.

DATA

Al With the { W key, display the data related to the selected item number.
R
upP oown _

Il With the [ | or L@ key, set up the data. (The same operation as stated in Ef.)
.............. J S

While the key is held down, the numerical value increases or decreases successively by
one.

Holding down the key increases or decreases the number in increments of [0, Keeping
the key held down changes the increment unit to 100, 1000 to 10000.
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MODE/SET

Retain the data with the [ } key.
DATA T

With the { ] key, return to the item No. display status.

] Repeat steps B through g as needed.
MQDE/SET
Using the ( . key, switch from the setting mode to the monitor mode.
N

For details, see Table 7.3, "User Constants Cn-04 through Cn-23 (Constant Setting ) List".
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8B.4.2 User Constant (Memory Swiich) 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, 88.4.1 BB

and §

Panel Display

BIT NO LIGHTS AT ON
BC A8 64 20 _
vl el el [
SIEREhIX f

FOoBo o 75 a1
L SETTING BIT NO.

Fig. 88.5 Bit Data Display

end of the panel.
MODE/SET
With the key, set the memory switch to ON or OFF. The panel indication comes

on when the switclr is ON, and goes off when the switch is OFF.

Repeat steps il and B as needed.
DATA

Bl Retain the data with the r—j key.

MODE/SET
B Using the [ﬁ_j 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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88.4.3 Digital Operator Jog Operation Mode Selection
and Operating Procedure

(1) Digital Operator Jog Operation Mode Selection

When uvser constant Cn-00 is set to 00, the operations are to be controlled from the
digital operator.

Panel Display

1]
. e DATA — — —
I~ ‘ )| T | T
1 - ] L AT L)t
T e \'_;7 7 / S — \ 7/ \ /
SETTING MODE ITEM NO. DATA
| 5]
MODE/SET

Ej orr D N 4 |

(|
L {

!
i

-

DIGITAL OPERATOR JOG CPERATION MCDE DISPLAY

Fig. 8B.6 Digital Operator Jog Operation Mode

il Seclect the item number 00 with the
DATA

7l With the [j key, display the data related to the selected item number.

UP DOWN
With the | $ j or [ ¥ | key, select the number 00,
MODESET o
ER with the key, turn ON or OFF the monitor panel jog operation mode.
DATA
B With the key, return to the item No. display status.
MOOB/SET

B Using the Q 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 (sce Table 7.3).

DATA
With the [ j key, effect SVON/SVOFLF changeover.
- YP

P8 The motor runs in the forward direction while the [ ] J key is held down.
DOWN

Bl The motor runs in the reverse direction while the [ § | key is held down.
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8B.4.4 Clearing Fault Traceback Data
When user constant Cn-00 is set to 02, faull traceback data arc cleared.

Panel Display

""" * T
LEEE @
|- ]| AR [ | ¥

] \—___F
SETTING MODE ITET NO. B

MODE/SET

Clearing fault traceback data

Fig. BB.7 Clearing Fault Traceback Data

il
BB Select the item number 00 with the [ U or [ @ ] key.

DATA
B With the [ ] key, display the data related (o the selected item number.

up DOWN
g withthe | § |or ( £ | key, select the number 02.

MODE/SET

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

Cn-00 data display status.
DATA

i With the L } key, return to the item No. display status.

MODE/SET
B Using the j key, switch from the setting mode to the monitor mode.
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8B.4.5 Check of Motor Parameters
{1) Check Method of Motor Parameters

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

Panel Display

&R (2] 3]
. DATA'W poomey
f"] \ _ _ il | 177 (\ h”!] I~ _] [ "!1 ‘!_l]_ﬂ
I_'III L) k_J ‘LI}II Jlf_rj rf T
N N — N s
SETTING MODE ITEM NO E 1 DATA
MODE/SET

*} LA
B

MOTOR PARAMETER DISPLAY

MODE/SET

e
SN

MODIFICATION DISPLAY

|

MODE/SET

[ ]| .

Fig. 8B.8 Switch Functions in Motor Parameter Check

Bl Set up item number 00 with the Et or m key.

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

DOWN

up
EF With the ﬁ‘] OF @ key, select the number 04,
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MODE/SET
With the ( \‘ key, check the motor parameter.
DATA

AN ' .
B with the .( i key, return to the item No. display status.

MODE/SET

B Using the [ }

(2) Parameter Display

*Motor Parameler

key, switch from the setting mode o the monitor mode.

Motor Capacity
O : 30W (C.04HP)
b2
01:
02 :
04 ;
03 .

SOW (0.07HP

100 W {0 131IP)
200W (0.27HP)
400 W (0.531P)
750 W (1.01HP)

Motor Type
0: = Series, 200V
1: 2 Series, 100V

*Modification Number

alibl cld|

)

Modification No. (Hexadecimal display)
(2> 16340 X 16%+¢ X 16+d) = Modification No.

Nos. Corresponding to Alphabets

A=10
b=11

C=12
d=13
E=14
=15
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8B.4.6 Auto Tuning
(1) Mode Setting in Auto Tuning

When user constant Cn-00 is sel to 05, the system cnters the auto tuning mode.

3

..... ——— —

SETTING MODE ITEM NO. I DATA

| MODE/SET

4 LW_

)
— =11 =11
! _ Frl(it f

MACRINE RIGIDITY SELECTION MODE

MODE/SET

m| [

I |

TUNING MODE

L (H

MODE/SET

dal-@E O e ——

Depress lhe [ ] key to slop.

DATA
Depress the [ } key of turn ON the S-ON signal.
- MODE/SET

S

Depress lhe ( ] key lo stop.

ue! o
Depress the [ tj or[ l, } key.

MODE/SET

)

Dopress the ( j key to slop-

= E )

TUNING COMPLETION

MODE/SET

Depress lhe kay to siop.

upP DOWN
Stop Geprassing tho t ] or & key.
|

Fig. 8B.9 Auto Tuning Mode
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P DOWN

Set up ilerm number 00 with the L@J or [ ] J key.

DATA
With the [ ] key, display the data related to the selected item numer.

UP DOWN
R With the [ 1 J or [ i W key, select the number 05.
,,,,,,,,, R
MODE/SET

With the [ key, switch to the machine rigidity selection mode or funing mode.

DATA
B With the [ J key, return to the item No. display status.

MODE/SET
B Using the ( j key, switch from the selting mode (o the monitor mode.
M
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(2) Tuning Method

(a)

(b)

Speed setling

When tuning is being performed, the maximum value of speed reference is sel by user
constant Cn-10.

Set the value (o approximately 500 r/min. (If the value is 100 small, auto (uning cannot
be performed properly.) Uk DOWN

The motor runs intermitiently when the [ 1) ] or ( @j key is held down. (The motor

does not run at the same speed continuously.)
Machine rigidity selection

Aceording to the machine rigidity, select the following :

I D ’j \j H Low response
J B @ s _J Medium response
U;J B )10 E : High response

When the machine rigidity is not defined, select the middle-speed response.

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

DOWN MODE/SET

suddenly at depressing the key, depress the key and interrupt

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

level of machine rigidity selection at one level lower.

* When tuning is not completed. MODE/SET
When tuning is not completed even though machine does not vibrate, depress the [ j

key to interrupt the tuning operation.
MODE/SET

Then depress the [ key to enter the machine rigidity selection mode and set the

Jlevel of machine rigidity selection at one level higher.
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{c) Tuning
DATA

With the ( J switch, effect SVON/SVOFF changeover.
up

P The motor runs in the forward direction while the | § J key is held down.

COWN

The motor runs in the reverse direction while the [ @7 key is held down.

1 DOWN up

upP
Note : If the machine vibrates when depressing the [ D or @] key, stop depressing the m or

DOWN
[ sv key since the gain is decreased.
- - il - -
E is displayed and power supply to
2
) ol ol

1 With the tuning completion, B D E

the motor is stopped.
P, DOWN -
Stop depressing the t |or ] key. Display is returned to IE

(d) Input signals

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

respectively,

- During overtravel (OT signal is OFF), auto tuning cannot be performed.
Perform auto tuning when the driven part of the machine is not in the overtravel
position.

*When performing auto tuning, make sure to keep the ‘!'S:VE—OWSignal OFF (PI control
status).

*When S-ON signal is used, display the B D E‘ B and turn ON the signal.
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8B.4.7 Check of Software Version

(1) Mode Setling in Software Version Check

When user constant Cn-00 is set 1o 06, the systeny enters the software version check mode.

Panel Display

7
= =114 DATA - S —
I — _ Y o e .
ARREE & PEREE-
_ _......_. O k._._._ — ——. R R N B
SETYING MODE ITEM NO. & DATA
l ,
MODE/SET
[—— 4
e ]
Al A A
i
SOFTWARE VERSION
MODE/SET
4]
Fig. 8B.10 Software Version Check Mode
up DOWN
[l Sct up item number 00 with the [ ‘i] or | I j key.
DATA A —

Al With the [ }key,display the data related to the selectled item number.

DOWN

up
Bl With the ﬁ or u,j key, select the number 06.

MODE/SET
g8 With the [ U key, display the software verston,

DATA
B With the [ j key, return to the item No. display status.

MORE/SET
B Using the [ J key, switch from the setting mode to the monitor mode.
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(2) Software Version Display

1
L

Software Version No.

Type
A . Speed control
d : Positioning control




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 dala thal can be monitored.

Table 8B.4 Data Monitored

Monitor No. Data Monitored
00 Feedback Speed (r/min)
02 Torque Relerence (%) .
03 ) No. of Pulsosfxom Phase-U ¢d g.e
04 Elecl.ric;l }\ngle VVVVVV (deg)
: 05 [J’]LG]-:;;;J-SLE\’ELIS ]31L Display 1 {Reler Lo Table 813.5)

06 Internal Statug Bit Display 2 (Refer o Table 813.5)
07 Reference Pulse Speed Display (r/min)
08 Position [Brror {Reference unit)
DATA —— = e
HE | — i) | ZHyrr et
et | ) )y
\_....,:Wﬁ___/ A —c A\
MONITOR MODE MONITOR NO. MONITOR DATA
INDICATION ﬂ
Fig. 8A.11 Switch Functions in Monitor Mode
UpP DOWN

DATA

BE With the f or L i J key, select a desired monitor No.

MODE/SET
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Table 8B8.5 Bit Indication of Monilor Mode Un-05, Un-06 Internal Stalus

@ &)
Bit No. | Symbot Contents Remarks
] SVALM luzns ON at SCIVO aldx m
@ DBON Turns ON al dvnarmc bidkmp
e, DIR Juan ON 1n reverse run modo
TGON lul ns ON al motor running . ) o ‘
@ (\flo!ol speed is T (:ON lcvel or higher) Select by selting of bil 4 of
- coesbuger congtant COn-01.
CLT Turns ON dU.l]I]? c_unonl lmuL
& COIN lmns ON at pomonmngr complLLion
® MSON [ Turns ON al m()dL switch ON
@ P-CL Turns ON durmp fo1wcud cunent hmlL
N-CL. Turns ON dmm{; reverse current limil
® B-ON Motor under present condition
{0 PA Phase- A
R -
Un-050""gy  Teg Phase-B
) PC FPhase-C
{3 PLU Phase-U .1 1.1rnls QM* vahen e.aCh of lncremenial encoder only
. . | input signal is al high level. —
PV Phase-V Inm emonLal encoder only
(] PW Phdse W Inuemtntal encoder only
5] SVON Suvo ON |
P-CON | Turns O during P operation input Sclect by setting of bit A or
U DR Rotaling direction input by exlernal %eLLmO B_ of user constant Cn-01 or
speed (ON al reverse, OFI" at forward] bit 2 of user constani Cn-02.
¥
@ P.OT Turns ON al forward running pIOhlblt lnput
status
@® N-OT T.UI"IIS ON at reverse running prohibit input
status
® 3 — —
i PUL Reference pulse inpul
@ SIGN Sign inpul
Un-08+ - -
@ CLR Error counter clear input
@ow| ——
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8B.6 FAULT TRACEBACK MODE

In this mode, information on past faull occurrences can be displayed.
- Information on up to 10 past fault occurrences can be stored.
» When a (ault is reset or the control power is turned ON, traceback data A. 99 is saved.
(These data are also counted as one of a 1otal of 10 stored items of fault information.)
- For the relationship between traceback data and fault descriptions, refer to Table 8B.6.

-. )
T o] |
L I L

N/

FAULT TRACEBACK DATA
OCGURRENCE NO.

==

Fig. 8B.12 Fault Traceback Mode

upP DOWN

Bl With the t ] or l, key, increase or decrease the faull occurrence number.

The fault information related to the selected number is then displayed. (The higher the
fault occurrence number, the older the fault occurrence).
MODE/SET
With the L ] key, switch from the fault traceback mode to the status display

mode.
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Table 88.6 Error Displays with Digital Operator and Traceback Data

Digita! Operator
{Traceback Data)

Detection

Remarks

=11
ot
|

N
=

1
1y

Pl
L=
[

i
=

Do
e

]

; —
sl
-
|

.
=
.
-

i
o
00T
[
RN
T

ST
I

[y
Lo

Absoluie Encoder Data Frror

IParameter RBreakdown

Parameter Selling Iiror

Overcurrent or leal
Overheal or Ground IFaull

Overflow

Overvoltagoe

Feedback Overspeed

Overspecd Relerence Input

Overload

Overload

Encoder lirror

Encoder Backup Alarm

Encoder Checksuim Trror

Encoder Absolute Itrror

incoder Batlery Alarm

neoder Ovoerspeed

Overrun

Only
Tonly

used.

used,

“ f)n]}-’

[ Only
nsed.

Only when absolute encoder is usod.

Detected at 110% of max speod.

;

Detecled at 110% of miax speed.

Momoeniary averload

Continuous overlead

when absolule encoder is used

when 12-bit absclule encoder is

—_

Only when 12-bil absolute encoder

when [2-bil absolute encoder is

Only

when 12-bil absolute encoder

used.

when 12-bit absolute encoder is

Phase Deleclion lsrror

used.

Only when ineremental encoder is

Signal Line

Iningy,
[

PC Disconnection of PG signal Line

Momeniary Power Loss Alarm

{ Delected when power is turned ON

again during power holding time.

Nol Applicable to Alarm
Alarm Resel, Power ON

Digital Operator Transmission Error

Digital Operator Transmission Error 2

Only for wraceback data

Digital operator crror
Nol detected as traceback data.
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9. INSTALLATION AND WIRING
9.1 RECEIVING

This motor has been put through stringent tests at the factory before shipment. Afler
unpacking, however, check for the following.
+ Its nameplate ratings mect your requirements.
- It has sustained no damage while in transit.
* The output shafi can be hand-rotated {reely. However, motors with holding brake do not
rotate,
+ Fastening bolts and screws are not loose.

If any part of the motor is damaged or lost, immediately contact your YASKAWA
represcntative 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
and flange surface with thinner before
conmecting the motor to the driven machine.
Do not subject other parts of the motor to
thinner.

ANTICORROSIVE
PAINT

502.262

Fig. 9.1 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 is subject to excessive water or oil droplets, protect the
motor with a cover.

(3) Environmental Conditions
« Ambient Temperature : 0 to +40TC
- Storage Temperature : —20 to +60°C
- Humidity : 20 to 80%RH (non-condensing)
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(4) Load Coupling
True alignment of motor and driven machine is essential (o prevent vibration, reduced
bearing and coupling life, or shaft and bearing failures,
Use flexible couplings for direct drives.  Alignment should be made in accordance
with Fig. 9.2,

Moasure Llho gap between a slraighledge and
coupling halves at four equidistanl poinls of the
coupling. Each reading should not exceed
0.03 mm.

Measure the gap between the coupling faces at
four equidistant points around the coupling rim
with a thickness gage. The maximum variation
—=1=—— betwesn any 1wo readings should nol exceed
0.03 mm.

Fig. 9.2 Alignment of Coupling

{5) Allowable Bearing Load

Avoid shock 10 the motor shaft when mounting gear box, coupling or pulley (50 G or
less). Don't exceed thrust and radial loads specified in Table 4.1.

9.2.2 SGD SERVOPACK

(1) Installation

|

_1) is a base-mounted type.

SGD SERVOPACK (type SGD-L_11_ 11
(2) Location

- When installed in a panel :
Keep the ambient temperature around SGD SERVOPACK at 55°C or below.

- When installed near a heat source :
Keep the ambient temperature around SGD SERVOPACK below 55°C.

« If subjected to vibration :
Mount the unit on shock absorbing material.

- If corrosive gases are present :
Avoid locations where corrosive gases exist since it may cause extensive damage over
long use. Conltactors and replays are especially vulnerable.
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(3} Mounting Direction

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

]

ORI -

(A
SN

A —

N

AlR

Fig. 9.3 Mounting of SGD SERVOPACK

- Location

Ambient Temperature |0 Lo 55°C (above lreezing)*

Humidity 90% RIT (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 is free convection type.

(3) It SERVOPACKS are mounted side by side, lemperature may rise somewhat because
of the uneven temperature inside the panels, Thercfore, provide a fan/fans above the
SERVOPACK blowing down on the units,

FAN FAN 50 mm
AN Y| Orone
(=] [=]

a (=]
w08 (08 8 e
A1
30mm ' 10 mm 50 mm
OR MORE OR MORE OR MORE
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9.3 WIRING
9.3.1 Rated Current and Cable Size

TFables 9.1 and 9.2 show external terminals, rated current, and cable sizes of the power unit
and SERVOPACK, respectively. Select the type and size of cables (o meel ambient
conditions and current capacity. The cable size is calculated so that a bundle of three cables
can carry the rated current at an ambient emperature of 40°C. Table 9.3 lists the type of

cables,
Table 9.1 Raled Current
Rated Current A (rms) (Effective Current)
100 VAC
External Terminal Symbol 200 VAC N RSO
SGD-1SGD-|{SGD-|SGD-|SGD-|SGD-0|SGD-|SGD-|SGD-| SGD-
ASAPIABAPIOTAP |G2AP 1 04AP 8AP |ASBP|ABBP | 0IBF | 02BP
On | Main Circuit Power Input BO 1. 115 125 | 40 |60 111.0] 2.0 | 26 | 4.5 | 8.0
Line| pmotor Connection OO® |042| 0.6 [0.87] 2.0 | 2.6 | 55 [ 065 0.7 | 2.2 | 2.7
Control 170 Signal 1CN 100 mA DC max
O Connector
Line| PG Signal Connector 100 mA DC max {500 mA [or power line only)
Ground -
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Table 9.2 Recommended Cable Size of SERVOPACK

Cable Size mm?*?

00 VAC

External Terminal Symbol |, QGOVAC
SGD-|SGD-|SGD-18GD-18GD-{8GND-|5GD- | SGD- | SGD-|SGD-

AJAP|ASAP|OTAP 10ZAP [04AP | 08AP |A3BP|AGBP | 01BP |028P

. . HIV

Main Circuit Power Input ® D HIV 1.25 or more IV 2.0 |HIV 1.25 or more{2.0 or
more

On Use cables provided by YASKAWA. Tor delails, sce Par.
Line e e | 1025, "CABLES.”
Mator Connection VYW II' other cables are used, conlirm your raled current and
. selecl a twisted cable within a range of AWG22 LoAWG1S
= (.3 1o 0.89 mm?),
Cable Two-core twisted shiclded cable
Applicable . .
Control 170 Signal 1N Cable AWG 24, 28, 30
Connector Finiched
inishec
Cable #H16.0 mm max.
Dimension
Use cables provided by YASKAWA. FFor
. details, sce Par, 10.0, “CABLES.”
Cable X ‘
OF Ii other cables are used, use a two-core lwisted
Line shielded cable.
AWG 24, 26, 28, 30
FFor power supply (for encoder) and IFG line,
PG Signal Connector 2CN Applicable | apply AWG 22 (0.32 mm?), For olher signals,
Cable apply AWG 26 (0.12 mm?),
By connectling above, cables, wiring dislance
can be extended Lo 20 m.
Finished
Cable $11.6 mm max.
Dimension

Table 9.3 Cable

Type of Lead

Allowable Conductor
Temperature ("C)

Vinyl Cabie (PVC)

500 V Vinyl Cable (V)

60

Special Heat-Resistant Cable {HIV)

75

Noles ;

1. For main circuils, use cables of 600 V or more.

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

cables.

3. Where the ambient (panel interior) temperalure is high (40°C
to 60°CY, use heal-resistant cahles.
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9.3.2 Wiring Precautions

SERVOPACK is a device for speed control of 5000 : 1, and signal level of several milli-volts
or less. The following preeautions 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 is 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 10002 or less). Use central grounding point. If the motor and machine are
msulated, ground the motor.,

(3) To prevent malfunction due 1o noise, take the following precautions :
- Place noise filters, SGD SERVOPACK and 1/O reference as near as possible to each
other.

- Make sure to insert a surge suppressing circuit into the relay, electromagnetic contact,
and solenoid coils.

*Run the power line and signal linc, keeping the distance to 30 cm or more ; do not run
them in the same duct or in a bundle.

- When the same power is used for SERVOPACK as for an electric welder or electrical
discharge machine or when a high-frequency noise source is present in the vicinity, use
filters in the power and input circuits.

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

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

(5) The signal line uses cables whose cores is extremely fine (0.2 to 0.3 mm2). Avoid using
excessive force which may damage these cables.
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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)

3003 (1181 118)

ENCODER CABLE

UL2854 . ENGODER PLUG
R -
-
MOTOR CABLE AWGZ,
P [ PROTECTIVE TUBE UL1828 CR UL3534
(BLAGK) ¢ 5 { $ 0.20} u,
- MOTOR PLUG . ‘{‘
21= i
iR %1.18) o Il :
—{L[0.04 A ‘
L —iLlo0s 1A SECTION Y=Y
LL 5008  Heigooz]a)
37.5(148) 4 LM 2.5 40 (1.57
1 zﬁ'la) .....,...ﬁg..,.......)“,_
w
B oty | e .
8 1 v 188 o e
Sl == P K
Q e ey — H
AL r g
- i
ENCODER 002 2-44.3
(@-$017) 4R3.7
MTG HOLES
T | o s A T AR
ype Lt lim !t s tak oy W T W g us
SGM- (HP) | (Ib) load Load
N (Ib) N {Ib)
94.5 | 69.5 | 32.0 | 6 Withoul key 50 | aco
ot ‘] -2 D] 9. - : ¢ ¢
AIATI (3723 (210 | Las) a0 [T TTETTTET Lo feeey | 0OV M
A3B314 ) _ .| (0-55)(0.05)]{0.08) {(0.08)
[
- AJAmg» . X . Wilhoutl key !
2 [0 im0 ses 6 S0 A0 | T
CABAZA [(4.02)|(3.08y (156 [(0.24) | 1] 12 |2 5y iossy] ;
A b 8050) L0053 (0.08)€0.08) bl e
”%1/\312 1195 | 94.5 | 57.0 ¢ 8 Without key 00 | 500
. WAL di a .
COTASA |(1 70y (a2 en o] a0 1E ] 3 5 syl U9 “)
018314 (0,553 (0.07)[(0.12) [{0.12) )

Noles :
1. Deteclor uses incremenlal encoder 2048 P/R.

2. As for Lype designation, "A” shows that SERVOMOTOR applies 200 VAC power and “B" shows
thal SERVOMOTOR applies 100 VAC power.
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Connector specifications
A Molor plug

9.8 (0.39)
T

PLUG © TYPE 1721671
PIN:  TYPLE 170359-1 OR
1783631

MATING TYPES

CAP TYPE 1721591

SOCKET : TYPE 170362-1 OR
1703661

I :
o3 039)1

11.8(046)

® Encoder plug

14059
| PLUG : TYPE 172169-1
R PIN : TYPE 170359-1 OR
Zla N v 1703631
gle D)8 MATING TYPES
I D@ E CAP:  TYPE 1721631
S SOCKET : TYPE 170361-1 OR
170365-1

Manufacturer of connector : Amp.

- Molor conneclion

| Phase-y Red

: %lu-e

1

FG (Frame ground) | Green

- Incremental encoder connection

Channel A outpur [B]uo

Channel A outpul

HESERTCR Y U

Channel B output 'Y e_)lQi\lvm

Channel B output Yollow/ -‘ :

Channel C oulput areen

Crl'lzumel_;(m? output

wimi~oic

OV (Power supply) Gray

Blue/Black

+5Y (Power supply) |Red

FG (Frame ground)

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

ENGODER CABLE
ULRESA oo S

. ENCODER PLUG
L

PROTECTIVE TURE

]
~MOTOR PLUG -
{BLACK) ¢ G (¢ 0.24) A ‘ 4 )#%}
3004 RT— T
. ) m‘g];aT;D"]'_T;L) ~—{1] ¢04TA] ‘SECTII-C])NY v
LJ LL IUAE k
18,5 (1.5 LM 3(012) i
NS eyl w%{ elianda] e
N R ) O] Newan [T o -
ij y eI To
A o ;(i- e
T
HRANE @
) . e A o
4|5 2
T v :
e
S "" .
ENCODER [Eez [/ 4 ¢55 4R83
(4- $0.22)
MTG HOLES :
|
i, e e s
yp e Mmook [uo | ow LT W g & n i
SGM- 1 (HP) | (Ib) Load l.oad . ;
i N (b} N {ib)
Withoul key
028312 | 126,51 96.5 | 58.0 ARG B N S B ay Lo an
_D2A314 1(4.98)|(3.80)](2.28)| 20 3 5 5 1(0.27) [{2.43) : :
028314 (0.79)1(0.12) 1(6.20) | (0.20) | )
04A312 Without key
SN 154.5 1 124.5 66.0 1 10“ (C\ 400 1700 196 (4,1) 68 (]z-)
04A314 (6.08)](4.90)(3.39) 20 3 5 5 1(0.53) 1378y O A
£0.79) [(0.123(0.20) ((0.20)

Notes :

1. Detector uses incremental encoder 2048 P/,

2. As for type designation, “A" shows that SERVOMOTOR applies 200 VAC power and “13”
shows that SERVOMOTOR applies 100 VAL power.
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Connector specifications

j6loln

9.8 (0.39)

......... =

~

d

el =]
Sl

AR

L@ 3]
[D[E][e]

A Motor plug

PLUG : TYPE 172167-1
PIN: TYPE 170360-1 OR
1793641

MATING TYPES

CAP TYPE 172159-1

SOCKET : TYPE 170362-1 OR
1703661

B Encoder plug

PLUG : TYPE 172169-1
PIN ©  TYPE 170358-1 OR
170363-1

~ MATING TYPES
CAP TYPE 1721611
SQOCKET : TYPE 170361-1 OR
170365-1

Manufacturer of connector : Amp,

- Motor conneclion

Phase-V

Red

P_i} ase- W

1
4| FG {Frame ground)

White
13

- Incremental encoder connection

Channel A output

Blue

‘Channel A output

Blue/Black

Channel B output

Channel 13 output

Yellow
Yellow/Black

Channel C output

Green

Channel C output

Greon/Black

0V (Power supply)

Gray

+8V (Power supply)

Red

wlml—wloicisliwiro —

FG (Frame ground)

Orange
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. 750 W (1.01 HP)

ENCODRER CABLE
UL.2854

PROTECTIVE TUBE

MOTOR CABLE AWG20,
UL1828 OR LL3534 X

(BLACK) ¢ 6 (¢0.24) ~|___

_~ENCCIER PLUG
e

~MOTOR PLUG

U

©

g / W0F = e i
., 30 -
| U1gs (08 (2] a0d Al SECTION Y—Y

(115141,
. 145 (5.71) 40 (1,57 S
BENED E 106.5 (.19 IEXE) E'{é}{ﬁ:ﬂi@
5.2X0.20) ol 04 105, | ag“{*;‘ 80 (3.15)
LT 0 0an] g QK | o & ;
{03 o
.B.]“ ¥ J R 'g
_ e
|u"""""' 1 o |
= | e
. N
Kl vy |0
] _J (1.38)
;
INCREMENTAL ENCODER sl ooz 4-47 4.R8.2
2048 P/REY (4- ¢ 0.28)
MTG HOLES
. Outpul Nlassé AHow_ab!e Allowable
ype ak U W T W Radiai Thrust
SGM. (HP) (ﬁ)) l.oad Load
N {Ib) N (1)
08A312 Without key 750 "
i 34
S ) 343 (7] 98 (99
siaaa | 30 1 3 18 s oo ALY 9B ()
’ (1.18)[(0.12){(0.20) [{0.20) :
Notes :

1. Delector uses incremenltal encoder 2048 P/
2. As for lype designation, " A" shows that SERVOPACK applies 200 VAC

power.
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Connector specifications
@A Motor plug

9.8 (0.39)

| B3

:

11.8{0.46)
9.8 (0.39)i

PLUG : TYPE 1721671
PN TYPE 170380-1 OR
178364-1
MATING TYPIZS
CAP : TYPE 17215941
SOCKET : TYPE 170362-1 OR
170366-1

(B) Encoder plug

14 (0.35}

=
g a Lo
gl DEE
SR lEOE

s/

PLUG : TYPE 1721691
PIN @ TYPE 170359-1 OR
1703631

MATING TYPES

CAP TYPE 1721611

SOCKET ; TYPE 170361-1 CR
{70365-1

Manufacturer of connector : Amp.

- Motor connection

Phase-v

U

Phase

Phase W

FG {Frame ground)

Tod

| White

-,-B lrure B

Green

- Incremental encoder connection

1 [ Channel A output | Blue
"2 [Channel A ouLpuL- i Blue/Black
"3 | Chanrel B output i Yellow
"4 | Channel B output T Yellow/Black

5 | Channel C oulput Green

6 | Channel C outputl Greon/‘i%:]

7 |0V (Power supply) Gray 7

B | +5V (Power supply} | Red
9 | FG {Frame grou-nd) 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)

3000 (11814 1.18)

3
; . //ENCODEH PLUG

ANCODER MOTOIR CABLE AWG24,

| CABLE UL1820 OR UL3534 MOTOR PLUG
UL2854 \%/
PROTECTIVE TUBE =
| (BLACK) $ 6 {g0.24) ./ , T 181 4
! | { 3 ) SRR
[ LL 25 (G.U% srcmow Y-y
37.5 LR ‘ LM 5 (0l 007A] 0ash
L (1.48) (0103 AGLLST)
o3[ BRAKE ok |2 .
] CABLE ~~15 A2 .
=l : Z== e t:;
oo B ¥ | = P
A Y s " T
< < &
ENCODER 51 DING BRAKE E"-‘L-J £ .y 4531_” 4-m3.7
{DEENERGISATION OPERATION) MTE HOLES
VOLTAGE : 90 VDG, DISSIPATED
CURRENT({REFERENCE) : 0.08 A
BRAKE HOLDING TORQUE
= MOTOR RATED TOROUE
l 1 é : Allowable | Atlowable
Type | Output| Mass | = o ial Thrust
L LL | LM | LB S oK U W T W g
SGM- (P (Ib) Load Load
! N (Ib) N (1)
A3A312B -
. Without key .
) 126.0 11010 | 82.0 [ 815 0 8 T g 00 49 (113 19 (4)
A3A3148 (496 (3.98)[(1.26) 1(1.24Y[(0.24) ] 14 1.2 9 9 1{0.04) 1(1.32) ‘
AZB3UEB (0553 (0.05) [{0.08}(0.08)
ABA31ZB .
heiihuhdest Wilhoul key
TABB3126 | 135.5 {108.6 | 895 | 315 | 6 TR e Jwo | a5 10 (&)
5 1(4.273 | (1.66) [(1. 2 [(0.26)] 14 | 1.8 2 y ooy eyl Y RS
ABB314B {0.55)1(0.05) | (0.08) |{0,08)
-O1A31?B . 3 Withoul kev
01B312B [ 160.0 | 135.0 | 57.0 | 40.5 | 8 U 100 800 68 (15) 19 (4)
{6.30) |(5.31) [(2.24) 1159 [(0.21) ) 14 1.8 3 3H(0.13) 101.76) P *
0 ’ {0.05) [(0.07) 1(0.12){(0.12)

Notes ;
1. Delecior uses incremental encoder 2048 P/R.

2, As lor type designalion, “A" shows thal SERVOMOTOR applies 200 VAC power and "B shows thal
SERVOMOTOR applies 100 VAC power.
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Connector specifications

A Motor plug

158 (0.45)
9.8 (0.36)!

_280.39)

PLUG : TYPE 172168-1
PIN:  TYPE 1703591 OR
179363-1

MATING TYPES

CAP: TYPE 1721601

SOCKET: TYPE 170362-1 CR
1703661

® Encoder plug

16 (0.63)

18059

/

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

MATING TYPES

CAP : TYPE 1721611

SQCKET: TYPE 170361-1 OR
1703651

Manufacturer of connector : Amp.

« Molor and brake conneclion

Phase-U Red
Phase-V While
Phase- W - | Blue
G (Fn{me ground) UGreen
' Brake terminal Red
Prake terminal Black

- Incremental encoder connection

1 [ Channel A oulpul Blue

"2 | Channel A ou tput Blue/Black
3 | Channei I3 oulput Yellow
4 | Channel B cutput Yellow/Black
5 | Channel C OLIL[JUL“ ' Green

6 | Channel C oulput WCT}:_QQU/Blackm
7 |ov {(Power supply) Gray

8 | +5V (Power supply) |Red

9| TG {(Frame ground) | Qrange
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£ 200 W (0.27 HP), 400 W (0.53HP)

ENCODER CABLE 300430 (11.812:1.18)

UL2854 BN CY 5% )

F-_:.}— & . ENCODER PLUG
pp— n—f-“—-.i--—m-- i ) v
4 =

TIOTOR GABLE AWG22,
m 21 OR UL2534 - MOTOR PLUG
! — -

- M/<
TUGE (5 Ay (181 1.18)
S6(a024) N, ] ]
: | LL 30 (1.18)
w050 a5 LM {L] 0.04
521 (1.56) i (N (n.@ﬁ]%‘é).lz) “ES .
©20m eake || Te a2 :;@;
1|l caBLE | ‘ QK |=mn
T J =2
\f 1y
. . _— 1 I B
S 5
Bl v
< A - . :
0.02 4-$ 6.5 /\
ENCODER HOELDING BRAKE : (45022  4RS3
(DEENERGISATION OFERATION} MT6 HOLES
VOLTAGE : 80 VDC, DISSIPATED
CURRENT(REFERENCE} : 0.1 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQULE
Type | Oulput| Mass A:-'fl{c;\;?ablle A¥E\;Vuasblie
Yp Lol LL | LM QK | U | w T W g
SGM- i i - l.oad l.oad
HPY LR Ny 1 N ()
02A312B
Ehiobih ot Vilhoul kev
0283126 | 166.0 1360 | s | I e Dageo b
02A314B [(6.54)|(5.35) (2.28)| 20 305 | (027 g3y 0N -
0783148 (0,793 ](0.12){(0.20) (0.20)
04A3128 '
R . Withoul key
04 | 194.0 | 164.0 | 86.0 | oo | w00 Lo (44) 68 (15)
04A314B |(7.64)|(G.46) |(3.39)| 20 3 5 0 5 ]{0.53)[(4.85) < ‘
0483148 (0.7931(0.12)1(0.20){0.20) !
Notes :

1. Detector uses incremental encoder 2048 P/R.

2. Ag for type designation, “A" shows that SERVOMOTOR applics 200 VAC power-and "13"
shows thal SERVOMOTOR applies 100 VAC power.
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Connector specifications
@& Motor plug

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

MATING TYPES

CAP : TYPE 1721601

SOCKET : TYPE 170362-1 OR
170366-1

0.8 (0.39)
e

11.5 (0 46)

@ Encoder plug

14033

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

Phase-U Red

Brake terminal

Black

oo
DN e IR

Brake terminal

White

* Incremental encoder connection

1 [Channel A culput 1 Blue

2 ;_91‘121111]0] A output 7 ) 13111 /Bl ack

3] Channel B __oul.ﬁut | Yellow

] Channel B output Yellow/Blacl
5 | Channel C output Green

6 | Channle C outpul (:“;1‘0911/131;}__9}_(
7 |0V (Power supply) Gray
8 | +5V (Power shppi},{) Red
9 |FG (Iizg'ame grounﬁ) (:)1'211'1ge
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- 750 W (1.01 HP)

ENCODER CABLE 300t (1181 £ L18)

UL2854 RELCL _~ENCODER PLUG
P 8
MOTOR CABLE AWG20, u
i 11828 OR UL3534 //MOTOH PLUG
PROTECTIVE ST Z e . -
TueE(aLAcm/B(xuzsom,s FTIE-{L] G064 A %
| 26 (#0241, 2205 (9.04) -
| : 1895 (7.46) 5N %
3RS (LAY, 445 106.5 (4.19) S0In] =
5211175 165 (047, 57
(0-20>[ BRAKE mFk - ¥
| CABLE 035 QK| T <
- ] T
b : g g &
) a . ‘I,.—ﬁ. ""“'gr? : o
' 25 =
Kl 35 Y __] =%
U{T38) .

\ HOLDING BRAKE 4
ENCODER (DEENERGISATION QPERATION) ?‘;_‘;70 28) 4-R8.2
VOLTAGE : 80 VDG, DISSIPATED MTG HOLES
CURRENT(REFERENCE) : 0.15 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE

1 i ! Allowable | Allowable
- Qulputi Mass :
Type ‘ { Radial Thrust
QK u W T Wi og
SMG- (HP} { (o) Load l.oad
{ib) N {Ib)
08A1ZB Withoul Key 750 | 4300
LK} b
343 (77 08 (22
vaagap | 2 13 5 57 e (e MO B2
(1,183 1(0.12)1(0.20)(0.20)
Noles :

1. Deteclor uses incremental encoder 2048 /1R,

2. As lor Lype designation, “A” shows that SERVOMOTOR applies
200 VAC power.
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Connector specifications

@& Motor plug

118 (046}

S

198 (0.39)]

H

{)
i

-8 039)
!

(1)[2] [2]

/

PLUG : TYPE 172168-1
PiN:  TYPE 170360-1 OR
1703641

MATING TYPES

CAP: TYPE 172160-1

SOCKET : TYPE 170362-1 OR
1703886-1

@ Encoder plug

14 {0.55)

RIIE)
(5]

|Dem

s

PLUG: TYPE 1721651

PIN G TYPE 170358-1 OR
1703631

MATING TYPES

CAP : TYPE 1721811

SOCKET : TYPE 1703611 OR
170365-1

Manufacturer of connector : Amp.

- Molor and brake connection

1 | Phage-U IRed
7 | Phase-V | White
3 | Phase-W Blue
4 | FG (Frame ground) | Green

5 | Brake terminal | Red

6 | Brake terminal Black

- Incremental encoder eonnection

1 | Channel A oulpul Blue
2 | Channel A ouipul Blue/Black
"3 | Channel B output Yellow
4 | Channel B outpul Yellow/Black
5 | Channel C outpul Green
6 | Channle C output- Green/Black
7|0V EVI‘?’ower supply) Gray
8 | +5V (Power supply) | Red
9 |G {(Frame Ground) | Orange
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{3) With Absolute Enco

der, without Brake

.30 W (0.04 HP), 50 W (0.07HP), 100 W (0.13 HP)

30(_]‘_‘_'30(1 1.81:41.18)

3

) ; MOTOR CABLE AWG24,
ENCODLER CABLE o ULi828 OR UL3534 U,
UL2854
. I T RE S . N
PROTECTIVETUBE | 0 0 (1B LT TE) 34};
(BLACK) ¢5 (¢ 0.20) : L AN |F1 U
LL 25 (0.98) SECTION Y—Y
24 (2.52) ! LM 2.5 @lecozlal  anq s
'k 0.10) e 4337
A, Q_Ei%
g 9 ) L
e A= EEE ] |55
R l_x g
- J . :(1‘
0 it
ABSOLUTE ENGODER %02 2443
1024 PR @-$0.17)
MTG HOLES
T " : ’ T P AT |
Type :; ; - i(]utpul Massf A:’-:oa\;?abim ] ATE?:‘ML?SDI )
L LL [ S ak ¢ U w oy W g ’
SGM- COHPY | (Is) Load Load
'1 i i N@Ob) | N({b)
Ssbu 1200 96.0 | 32.0 | 6 Without key i‘ 0 | :
R I ERAS P N L S0 Y g Gy 19 ()
CASAWIA | (4.76)1(3.78) [{1.26) |(0.24) 1 14 1.2 2 : H0L09) | i
ABWIA e 1(0.55) 1¢0.05) [(0.08). o
1 ions | toss 1 505 g ; Without key 50 1 530 :
o B Dot A A U R OV B 68 (15)  § 18 (H
{(5.06) {4,073 1 (1.563{0.24) | 14 1.4 2 2 {0.07) (.21 :
(0.55) 1(0.06)1(0.08) [{0.08); ;
Withoul key : ; ;
COTBWIE | 1ee0 1m0 | 5100 8 R L we e T
L [€6.75) [€4.76) |{2.24)1(0.31} 14 1.8 3 SR GREI R IR RN A i .
DIBWTA (0.55)1(0.07)1¢0. 12y (0,12}, ; |
Notes :
1. Deieclor uses 12-bil absolute encoder 1048 P/
2. As for lype designation, "A" shows Lhat SERVOMOTOR applies 200 VAT power and “137 shows

thai SERVOMOTOR appli

es 100 VAC power.
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Connector specifications
@ Motor plug

PLUG : TYPE 172167-1

PIN:  TYPE 170359-1 OR
m 170363-1
@ (@] MATING TYPES
i CAP - TYPE 172158-1

S0OCKET: TYPE 170362-1 OR
170366-1

@ Encoder plug

PLUG : TYPE 172171-1
PIN :  TYPE 170359-1 OR
17038631

MATING TYPES

CAP ! TYPE 1721631

SOCKET : TYPE 1703611 OR
170365-1

Manufacturer of connector : Amp.

+ Motor connectlion

A Phase Vo
| Phase-W

Phase-U

ame ground}

Red

 White

[3ue

Green

- Absolute encoder connection

1 | Channel A ouipul 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 7 cuiput W‘}‘]ite/glzgﬁ%}“;“
7 0V {Power supply) Black '
8 | +5V {Power supply) | Red 7
9 | G (Frame ground) | Green/Yellow
10 [ Channel S output ' Purple '
11 | Channel S cutput White/Purple
* (12} (Capacitor reset) {Gray)
13 Resel ‘ White/(}ray
1410V {Batlery) ?\"hite/Orjangcg_”
""" 15 [ 3.6V {Battery) V Orange

~ 137 -

# Don’t use this terminal since Lthis 1s
used for capacitor discharge terminal

al shipment,




£ 200 W (0.27 HP), 400 W (0.53 HP)

ENCODER CABLE 3004 1011 41 4 118)
UL2854

m;—j
m

/MOTOR CABLE AWGZ2,
UL1828 OR UL3534 i‘

_MOTOR PLUG ~
S
/ 30045, TE5TE R

_-ENCODER PLUG
-~

PROTECTIVE TUBE
(BLACK) ¢ 6 { ¢ 0.24)

SO EIRL
L. LL 0 (E.18) SECTION Y—¥
38.5 (1.52) LM 1012 | @
32 75 [70.30) T .g;Oéf{kUE,,,,M.&Q.{?:?@,, e
o i
0200m] | 4.5 @018 O30 a2 [T 2 4
“}E’ i =38
£ ) 5 f
il
T ”ng c,';?; 3
- - Pa st pagoovtc B I _ H
jﬁ-ﬁ 5
o | |
ENCODER [coz [/ 4455 !
(4- $0.22)
MTG HOLES

Allowsable | Allowable

Type Oulput) Mass Radial Thrust
L. LL LM oK U W T W g ;
SGM- (HPY | (ib) Load l.oad
N () N {Ib} |
DZAWAZ Without key Ji
| 1995 11105 | 58.0 SN (1L R SO 19 (1)
0ZAWTA [{5.80) (4.70) [(2.28)| 20 3 5 s ey [(2esyr :
IBWIA (0.79) | (0.12) [€0.20)| (6.20)
AW | rs | 1ar5 | 86.0 Withoutkey 1 geg | 1500 106 (44 6 15 j
AW |(6:99)](5.81)((3.39) 20 3 5 5 (5.7 [(3.97) (44) B 8) :
(0793 [(0.12) 10,20 {0.20) : P

Noles :

1. Deteclor uses 12-bit absolute encoder 1048 P/R.

2. As Tor type designalion, “A" shows thalt SERVOMOTOR applies 200 VAC power and “RB”
shows thal SERVOMOTOR applies 100 VAT power.
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Connector specifications

@A) Motor plug - Motor connection
PLUG : TYPE 1721671 1 | Phage-U " Red
PIN:  TYPE 170360-1 OR B R e R SR e
170364-1 2 | Phase-N o Y o
MATING TYPES 3 S . .....E...I."’)’].U.e oo
CAP - TYPE 172950-1 4 | PG (Frame ground) | Green
SQOCKET : TYPE 170362-1 OR
170366-1
(B Encoder plug - Absolute encoder connection
E PLUG : TYPE 17217141 ; Sili.&nlli‘% ‘%”QULPUL {irllu()/ﬂl
PIN:  TYPE 170359-1 OR Shannel A outpul v hile ue
WREn ~ 1703631 3 | Channel B output Yellow
6Z@DE- .3 | Channel B
m MATING TYPES 4 | Channe) 3 oulpul White/Yoellow
CaP TYPE 1721631 5 | Channel Z outpul Green
SOCKET : TYPE 170361-1 OR | - :
170365-1 § [ Channel Z oulput | White/Green
7 | OV {Power supply} Black
8 | +6V (Power supply) | Red

8 | FG (Frame ground) Green/Y ellow

Manufacturer of connector : Amp.

10 | Channel 8 output Purple
11| Channel S oulpul White/Purple
# ‘(12) {Capacilor rg{ggt) {Gray) o
13 | Resel White/Gray
1410V (Battery) W l]iLe/Ora‘gg_gu
15 | 3.6V (Battery) Orange

# Don’t use Lhis terminal since this is
used Tor capacilor discharge terminal
al shipment.
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- 750 W (1.01 HP)

FMOTOR CABLE AWG 20,
UL1828 OR UL3534y

i

ENCODER CABLE

o

UL2854 ™ i = " B
PROTECTIVE TUBE | _ //:K—):S:BUH l.?f_iélzl.lg} SECTION Y=Y
(BLACK) 46 (¢ 0.24) 0l 208 (8.1} 4004 1a]

i 168 (6.61) 0157 5 (R0 T4
61.5 (247 ! 106.5 (4.19) 0y | & 50315
04041 1035 (4D g% —
T g |TTe
H uJ | QK| = %
[ ' J : e
it Y 2 13
) ) | o s Y R e
|E_Ta C:[D‘ ;Q
& 2 o3
4 Lﬁ,ﬁv Tel
Al i t
AN NCODE A
ABSOLUTE ENCCDER /—O-ON?W!
1024 PIR - {4- ¢ 0.28)
MTG HOLES
e A -
Output! Moss Alrlow‘abe Allowabie
Type Radial Thrust
aK 0] i T i g
SGM- (HPY | (1) Load l.oad
N {lb) N (fB)
08AWI2 Withoul ke
Bawiz | o f{ 2 ;ey ST Es00 0 (22)
Awra | : : ' Loy (il
BAWIE 1 y8y|co.12) 0.20) (0.20);( )T
Notles :
1. Delector uses 12-bil absolule encoder 1024 P/IR.
2, As for type designation, "A” shows thal SERVOMOTOR applics

200 VAC power.
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Connector specifications
(&) Motor plug

PLUG : TYPE 1721671
PIN:  TYPE 170360-1 OR

170364-1
L~

MATING TYPES

CAP: TYPE 172158-1

SOCKET : TYPE 170362-1 OR
170366-1

MEL
A

@ Encoder plug

PLUG : TYPE 1721711

e PIN:  TYPE 170356-1 OR
1703631

(610 (8] ) i+~ MATING TYPES

(1) (ig) ia) it} i) CAP:  TYPE 1721631

SOCKET: TYPE 170361-1 OR
1703651

Manufacturer of connector : Amp.

- Motor connection

B LD —

plled
White
G Frame ground) | Groen

+ Absolutle encoder connection

Channel A output

Blue

Channel A oulput

White/Blue

Channel B output

Ye]low_

Channel B oulpul

White/ Yellow

Channel Z outpul

Green

_ Channel Z output

White/G i"e__q_p_____ )

OV (Power supply)

Black

+5V (Power supply)

Red

TG (IFrame ground)

Green/Yellow

Sioiciwicialsiwiol -

Channel S output

Purple

11 ‘Channel S output

While/Purple

;(CE‘-}’J&ICiLGI‘ resel)

(Gray)

13 [ Resel

White/Gray

14 1 0V (Battery)

| White/Orange

15 | 3.6V (Baltery)

Orange

% Don’t use thig terminal since Lhis is
used lor capacitor discharge terminal

al shipment.
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(4) With Absolute Encoder, with Brake
-30 W (0.04 HP), 50 W (0.07HP), 100 W (0.13 HP)

30 d

P

MOTOR CABLE AWG20,

1.814:1.18)

i {11828 OR UL3534
ENCODER CABLE | e snehRat. U
UL2ss4 o | TUBE (BLACK) 7 = RS e
A6{F0.24) /ﬁ()ﬂ (LB 118 = jl'_: -
A T [filoodls T
l LL___25(098 s SECTION Y—Y
R (2.52) Le L LM 25 0l#0.02]A] 05T
BRAKE 1o e 4-R3.7
T 1 GABLE L A _Q_E;E ~ i ’
§ Y §o§ s /-rP i v \a
= q R .
2 e iE ey
. HOLDING BRAKE pgh 3
ABSOLUTE ENCODER (DEENEAGISATION OPERATIGN) (2"‘?” o)
1024 PR VOLTAGE ; 90 VDG, DISSIPATED MT‘é HOLES
CURRENT(REFERENGE) : 0.08 A
BRAKE HOLDING TORGUE
= MOTOR RATED TORGUE
Allowable | Allowable
Type . Outpuy Mass) i) Thrusl
L LL | LM | LB | QK u W T S W g
SGM- (HPY 1 (Ib) Load Load
N (Ib) N {ib)
A3AWIZH Without |
ihout ke
AFEWTIB[ 1455 | 124.5) 32.0 | 285 1 SR e | a0 | 0 © 00 104
B (5.86)| (4,901 (1.26)]¢1.12) 14 | 1.2 2 271024 (0.04) | (1.65) )
(| (0.55); {0.08){ (0.08)[ (0.08)) 1
ADAWIZH .
e I Without key X .
AsBiwize| 150 o2 | 0.5 ass | SUEY L6 s e
ABAWIAB (6.18)| (5.20)| (1.56)| (1.12)| 14 1.2 9 2 Tt on ey PO ;
A Bl . o JL058)) (0.06):40.08) 1 (008
01AW12B T o Wilhoul ley i .
o 2B 183,51 1685 57.0 pars T g 100 | 950 68 (15) 19 (1)
DTAWTAB] (72| (5| (22 a8 T4 |18 4 081y (0.15) | (2.09)) U0 MY :
01BW14B {0.55)] (0.073]€0.12)] €0.12) :

Noles :

. IDelector uses 12-bil absolule encoder 2048 P/R.

2. As for Lype designation, A

SERVOMOTOR applies 100 VAC powoer,
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" ghows that SERVOMOTOR applies 200 VAC power and “13"

shows that




Connector specifications

@) Molor plug

=]
nBE
ME L

PLUG: TYPE 172168-1

PIN

TYPE 170359-1 OR
1703631

MATING TYPES

CAP:

TYPE 17216041

SOCKET : TYPE 170362-1 OR

® Encoder plug

=

(112 (3] @] (el
(e () (gl 9] (g
(1] (ie) 8] [s4] 18]

P

1703661

PLUG: TYPE 1721711

PIN: TYPE 170359-1 OR
1703631

MATING TYPES

CAP : TYPE 1721631

SOCKET: TYPE 170361-1 OR
170365-1

Manufacturer of connector : Amp,

+ Motor and brake comnection

1 | Phase-U Red

7 | Phagse-V ) While
3 | Phase-W Blue
A4 | FG (Frame ground) Gljeenmu
) ake terminal | Red

6 | Brake terminal [ Black

- Absolute encoder connection

1 | Channel A oulpui Blue

2 | Channel A oulput White/Blue

3 | Channel B output | Yellow V
4 | Channel B output ' White/ Yellow
5 | Channel Z output Green ‘
B Channel ?/: output White/Green
70V ( Power su pply) Black

8 | +5V {Power supply) | Red

8 [ FG (Frame ground) | Green/Yellow
_ 10 | Channel 8 output Purple
11 | Channel § output White/Purple

+ {12} {Capaciior resel) (Gray) o

13 | Rescl White/Gray

1410V (Battery) White/Orange

15 [ 3.6V (Battery) Orange

4 Don’t use this terminal since this is
used for capacilor discharge terminal
at shipment.




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

ENCODER CABLE

Ul.2654

/AROTOR CABLE AWG22,

0O L0 (11.814:1.18)

m’

UL 1928 OR UL35634

PROTECTIVE TUBE . TR
(BLACK) ¢ 6{ # 0.24) — ﬁﬁaooim(a 1.814: 118}
L KRR -
G615 I .39.5 (1.56) LM 3 L-]
242 DRAKE 75 . 1|01 olenalal SECTION Y—Y
CABLE 030ig .,g“v;? _ 60036 2'%6
\ 0.24 2
@ ! H <
A

N

4-455

shows thal SERVOMOTOR applies 100 VAC power.
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ABSOLUTE ENCODER . : - 4-R5.9
1624 PR HOLDING BRAKE 4- ¢ 0.22)
(DEENERGISATION CPERATION) MTG HOLES
VOLTAGE : 90 VDC, DISSIPATED
CURRENT(REFERENCE) : 0.1 A
BRAKE HOLDING TORQUE
= MOTOR RATED TORQUE
s § 5 > | A
e || Y e
ye L oj LL | LM | 0K | U W W 9
SGM- i (HP) | (Ib) Load lL.oad
: N (1b) N (Ib)
0?AW1?B i
Without key :

189.0 | 150.0 | 58.00 hon R 200 00 L b e
DZAWTAB|(7.) | (6.26) [{2.28) [ B0 [ ETT 5TTE (e |(3.95) :
§7BWIAB| (0.79) [{0.12) 1(0.20) F(0.20)

D4AW12B ) Withoul key
fxvofwroe 860 T 400 2800 196 (44) 66 (15)
vinwiap|(BAD | (136) (839 ] a0 T 5 5 Tasnyison] A
(0.7831(0.12) [ (0.20) | (6.20)
Noles :
1. Detector uses 12-bit absolule encoder 1024 /R,
2. As lor lype designalion, “A" shows thal SERVOMOTOR applies 200 VAC power and “B”




Connector specifications
@& Motor plug

PLUG : TYPE 1721681
f@—’] PIN:  TYPE 170360-1 OR
e 170364-1
L@eE
E' E[ MATING TYPES

CAP: TYPE 172160-1
SOCKET : TYPE 170362-1 OR
170366-1

B Encoder plug

PLUG ¢ TYPE 17217141
PIN:  TYPE 170353-1 OR

@E] 1703631
[ " MATING TYPES
@REE| cAP:  TYPE 1721631
SGCKET : TYPE 170351-1 OR
170365-1

Manufacturer of connector : Amp.

- Motor and brake connection

FPhase-1J Red

1

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

5 | Brake terminal | Red

6 | Brake terminal Black

- Absolute encoder connection

1 | Channel A output Blue
2 | Channel K oulpul While/Blue
3 | Channel Bbutput Yellow
4 [ Channel B output White/Yellow
5 | Channel Z output Green
8 | Channe! Z output White/Green h
7 |0V (Power supply) Black
8 | 5V (Power supply} | Red o
9 | FG {Frame ground) | Green/Yellow
10 | Channel S oubtput Purple
11| Channel S output White/Purple
* (12)| {(Capacitor reset) (Gray) )
13 | Resel White/Gray
14 oV {Battery} V\Tl']itO/OI"dngt;
15 | 3.6V (Battery) Crange h

# Don’t use this terminal since this is
uged for capacitor digcharge terminal
al shipment.
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- 750 W (1.01 HP)

PROTECTIVE TUBE
(BLACK) ¢ 6 { ¢ 0.24)

ENCODER GABLE | /77 MOTOR GABLE

UL2854

W00 (T1LEHL LR

T

p

0]

U1L1828 OR UL3534
[ 252.5 (9.94) SECTION Y=Y
o 2755837 WA o
_.618 44.5 (1.75) L06.5 (4.19) L R R R
E¥Es) . R 55 K —@ML";J%]W
ﬂ BRAKE OBy 758 EAX
& T [}
: \r—f -] B T
g | L =
i Y - |
’ =g ge
- R | g[eg-g
ol o~
i SR
3 S
(D)

§ N\ N HOLDING BRAKE E}_ D
ABSOLUTE ENCODER (DEENERGISATION OPERATION) 00z (4_?;0_28) 4RB2
1024 PR VOLTAGE : 90 VDC, DISSIPATED MTG HOLES

CURRENT{REFERENGE) : 0.15 A
BRAKE HOLDING TORQUE
= MOTQR RATED TQRQUE
! :
i Output| Mass Allowable Allg\{vable
Type 0K U W Redial Thrusl
T W g
SGM- (HPY | (k) Load Load
* N (1) N {Ib)
08AWI2B Wilhout key
' o0 4 S0 T gy 98 (22)
COAW 4B a0 3 5 5 (1.01y 1{9.92y1 i
(1.18) (.12} |(C.20)1(0.20) i
Noles :

1. Delector uges 12-bit absolute encoder 1024 P/R.

2. As Tor Lype designalion, “A” shows that SERVOMOTOR applics
200 VAC power.
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Connector specifications

@& Motor plug

PLUG: TYRE 172168-1

EL
Q121 =] T
(4) i) [5)

PIN

TYPE 170360-1 OR
170364-1

MATING TYPES
CAP

TYPE 172160-1

SOCKET : TYPE 170362-1 OR

B Encoder plug

= —
WERIBEEE
(6 [ (&E0d
{oa] (2] fua] o] ]

|

L

PiN -

1703661

PLUG : TYPE 1721711
TYPE 170359-1 OR

1703631

MATING TYPES
CAP :

1703651

Manufacturer of connector : Amp,

TYPE 1721631
SOCKET : TYPE 170361-1 OR

< Molor and brake connection

_1 | Phase-U o [Red
2 |Phasev | White
3 | Phase-W | Blue
4 TG (1"1‘:.1“1"1'10 grom:lﬂfi-j-m‘Greenﬂ -
5 [ Brake terminal Red
6 | Brake terminal Black

- Absolule encoder connection

1 1 Channel A oulput Blue
"2 | Channel A outpul White/Blue
3 | Channel B output Yeliow )
Channel B output V\f}'lito/Yellmﬁ:
5 | Channel Z ouipul Green
§ | Channel 7 outpul | While/Green
7 |0V (Power supply) Black
8 | +58V (Power supply} | Red
9 1¥G (Frame ground) | Green/Yellow
10 | Channel 8 output Purple
11 | Channel S cutput White/Purple
# (12)| {Capacilor reset) (Gray)
13| Reset White/Gray
14 | 0V (Battery) White/Qrange
16 | 3.6V (Batiery) Orange

* Don't use this terminal since this s
used for capacitor discharge terminal

al shipmenl.
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10.2 SGD SERVOPACK

- Types SGD-A3A [T to 02 {73 (200 V : 30 (0.04 HP) to 200 W (0.27 HP))
SGD-A3B[ ] to 017} (100 V : 30 (0.04 HP) to 100 W (0.13 HP))

S¢200 45077 50.20)

—go5en00000ed ] SRVOPACK e

024

A

o

@ p024) 7 [
MTG HOLES \

@
@ -
5 B
S - A
Bl

E'

:EI_
I
jﬁ ¥ ascamn

ﬂ g .. "GOG C%\ N n n all;

i i()(}g';) 1|Jf 130 (5.12) | !'_'_“"5?3(2.17) |

f e ][
i,

- Types SGD-04A [ (200 V : 400 W (0.53 HP))
SGD-02B[7] (100 V : 200 W (0.27 HP))

Approx. Mass @ 0.9 kg (1.98 1b)

5(0.20) 50 (2.36) 3 I(O.?,(J) N

I S _ ;

2-40 /Q’ Pl | o foys! 00

!
(@-¢0.24)
MTG HOLES ™, H _!g —h
]

SEVOPAT A

N

149 (5.87)
160 (6.30)

g ¥ vasenwn || G
Yl Sl I N

P S i e Ml e
il
i
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&

Approx. Mass : 1.2 kg {2.651b)




. Type SGD-08A [ (200 V 1 750 W {1.01 HP))

7028 90350 § (0.
i T2 ¢ 6 02 0.24) MTG HOLES

-
& &

)
™o

q TORER
) l e G| SEOnAaC e &)

[0.24)

o R

L4 i 'h..T,”(é'.—é:’;:—"
a :-_:;;. i

49 (5.87)
160 (6.30}

b4 [o S

il
2l
0.20)

i ,NLG_L_ 130 (5.12) ‘ o 1054.13)

LU

B
0 G

- TUDIOUTRuEnuuaT Approx. Mass 1 1.5 kg (3.31 Ib)

10.3 REGENERATIVE UNIT

=
T I AR
& {$0.24)
S 25
2w ""(0,98) / HOLE
‘f; S —: EXTERNAL TERMINAL M4 SCREW
- REGENERATIVE UNIT
JUSP-RGD8
POWERO
RE-ONo
AL—REC
AL-OVO
glbia P [Q]
853 | (&
ct &) IR
cz & %
;_:5\‘ V YASKAWA
e
2 iy
a7 s
pi: 25 (0.98) (0.24)
< - oo
e 0.7 185 13065.12) | Approx. Mass : 1 kg (2.20 1b)
©.73)
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10.4 DIGITAL OPERATOR

- Type JUSP-OP02A-1

2-44.5
{2-¢ 0.18)
MTG HOLES

TYPE : 17JE-23090-02
MADE BY DAIICHI

BT
g €10 100
SEWVOPACK  ShEato
HLARM [ RS
RERCY 5§

125 (4.9
135 (5.31)

DENSHI KOGYO K.K.

- Type JUSP-OPO3A

18.5 (0.73)

7 (028

Beid s

B vaskava
-....‘
@ ]
. ]
,,,,,,,,,,,,,,,,,,, 1
2 8la
& Q
‘i
E1CE 54219
’— SERVOPACK
=)
U MODI/SIT g
] :
&
DOWN DATA

&

"(33AJ

Ol
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Approx. Mass :

Approx. Mass :

0.18 kg (0.40 1b)

0.02 kg (0.04 1b)




10.5 CABLES
10.5.1 When Provided by YASKAWA

(1) Cable for Incrementai/Absolute Encoder
- For motor with incremental encoder

Cable with double-end connector

CONNECTOR ON ENCODER SIDE CONNECTOR ON SERVOPACK SIDE

CAP: TYPE 172161-1(9-PIN) CASE: 10320-52A0-008

SOCKET : TYPE 170381-1 OR CABLE : 89400064 CONNECTOR : 10120-3000VE
170365-1 CONTRACTED

Type L in mm (feet)

D P9320089-1 3000 1 (1070 )
T DPo3200882 | 50001 (1677 5y
DP9320086-3 | 1000075 (33.3°3%)

T DP93200894 | 1800077 (507,F)

DPY320089-5 20000 " ”‘:’,ﬁ“"_((-i_f):..-’i [,(”)

+ For motor with absolute encoder

Cable with double-end connector

CONNECTOR ON ENCODER SIDE CONNECTOR ON SERVOPACK SIDE
CAP:  TYPE 172183-1(15-PIN) _ CASE. : 10320-5210-008
SOCKET: TYPE 1703514 Of CABLE : DPB409123  CONNECTOR: 10120-3000VE

1703851 CONTRACTED
. D ®
S -

| (138 L

Type L in mm (feet)
D P 320088-1 3000 1 (10" 1% )
'DP320088-2 | 50001 (1
T DP320088-3 | 10000 5% )
DPO320088-4 | 1500075 (50°4¢)
T DP9320088-5 | 20000 T (66774 )




(2) Cable for Motor

- For motor without brake
With connector and amplilier terminal

CONNECTOR ON MOTOR SIDE

CAP : TYPE 172158-1(4-PIN)  CABLE - DPB409353
SOCKET - TYPE 170362-1 GR AWG20X4-CORE AMP TERMINAL
170366-1
c ONTHACTED ON SERVOPACK SIDE

CONTRACTI"D TUBE Ma CRIMP-TYPE TERMINAL

(l 97)

Type L in mm (feet)
DP932008T 1 | 3000 " (1
" DP9320081-2 | 50001 (1
'DF9320081-3 | 30000 ,;‘” o
DP9320081-4 | 150007 (50" 4 )
CDPO320081-5 | 2000077 (66.7' 5%y

16.7
33.37 o

*For motor with brake
With connector and amplifier terminal

CONNEGTOR ON MCTOR SIDE

CAP : TYPE 172160-1(6-PIN)
SOCKET : TYPE 170362-1 OR CABLE : DPB409360 AMP TERMINAL
170366-1 AWG20XE0 ON SERVOPACK §SIIJE
CONTRACTED/  CONTRACTED M* CRIMP-TYPE TERMINAL
TuBg TUBE
35
(1.35) L 50
o7 MARKED TERMINAL
Type L in mm {feet)

5 P9320083- 1 3000 © 100 (10 0W

D P9320083-2 50007 1 (16.7°8%)
© DPY320083-3 | 100005 (33.374°7)
 DP9320083-4 | 15000 "5 (50715 )

DP9320083-5 | 20000 ™ (66,77 ;%)
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10.5.2 When Connector on SERVOPACK Side is Provided by User

- Cable for absolute encoder (with single connector on SERVOMOTOR side)

MARKED WIAL -
SEE THE TABLE BELOW.

CAP :

TYPE 172163-1(15-PIN)

CABLE : DP8409123 CABLL
SOCKET : TYPE 170361-1(CHAIN TYPE} {AWG22X3C, AWG263X6P) WITHOUT
CONNECTOR

HEAT-CONTRACTED / HEAT.CONTRACTED
TUBE

TuBk:

s
—

Cable Color Coding

No. Color
1 Black

8 ,,P urple 3

g White/Pur ple

12 ;OI ange

10 Whiw/Gray

White/Oran ge

14 Green 3
15 White/Green

18 [Blue

17 | While/Blue

18 [Yellow

| White/Yellow

| Green/Yellow

THE FOLLOWING SHOULD BE PROVIDED BY USER :

CABLE 10320-52A0-008
{MADE BY SUMITCMO 3M LTD.}
CAP ; TYPE 172163-1 CONNECTOR - 10120-3000VE
SOCKET: TYPE 1703611 g 43 mme (MADE BY SUMITOMO 3M LTD.)
“TELBLUE -
T 5 S WRITEBLUELE: ol
SolYELLOW T ] ol
10 gr]i__:rsfvmowm 619
! '
20 WHITE/GAEENTD: o Type L in mm {feet)
PURPLE ! o
1I{]’° WHTERURPLE P} ° g D P9320085. 1 3000 N G TR )
RED - TN
B omLAcky Ao DP9320085.2 | 5000 "™ (16, 7 5 )
D“g,mmz . e D P9320085-3 10000 W (33,3708
T i 0 DP9320085-4 | 15000 "’“ (50" 0
13 o WHITE/GRAY 1 o3 T
150JORANGE [ 4 1072 DP9320085-5 | 20000 "5 (66.7 4% )
11 o WHITECRANGELD) o013
go GREENNELLF)WTI — 20
0.5 mm?
Ip ¢ Twisted pair wires
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- Cable for incremental encoder (with single connector on SERVOMOTOR side)

MARKED WIRE :
SEE THE TABLE BELOW

CAP:  TYPE 172161-1 (9-PIN) CABLE - B9400054 CABLE
SOCKET : TYPE 1703561-1 (CHAIN TYPR) (AWG22 X 30, AWG26 AP} (/ e WlTHCS‘UT
- " CONNECTOR

HEAT CONTRACTED HEAT CONTRACTED
TuBE / TUBE
s /

=

EEN
a‘

Lo 60026) 7079

Cabie Treatment

No. Color
1 Black

6 | Blwe
17 | White/Blue

18 | Yellow ;
19 While/Y cllow

20 Green/Yellow \

THE FOLLOWING SHQULD PROVIDED BY USER :
CAP TYPE 17216§-1 CASE : 10320-52A06-008
SOCKET : TYPE 170363 -1 0.12 mm2 CONNECTOR : 10120-3000VE
LUE 2Ty
3 CIWHITERLUE | TP o1
I
3 o YELLOW o 16
o WHITE.’YFLLOW‘ iy o 16
GREEN 14 -
o O WHITE/GREEN 1 Ip) 1t Typs L in mm (feet)
I
$ STBLACK 7 A 093200861 3000 "1 (1014
08 mme || EEﬁg D P8320086-2 om"“ (15. f"d“)
Pl -0 o - o U P
P Lo, DP9320086 3 000¢ " (33.3°
GREEN/YELLOW 1 4 Lo o SN PN AT
9 © . 2 DP9320086-4 | 15000 3" (507§ *=) :
-5 mm D P 9320086-5 20000 1% (66,714 ) !

b 1 Twisted pair wires
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10.5.3 Cable without Connector

{1} Cable for Incremental/Absofute Encoder

- For incremental encoder

Type L tn mm {feet}
DPY400064-1 | 3000 " ¢ (16" 5™ )
posonossz | o (160
DPO40DGH-3 | 100005 (33371

“DPoa000si4 | 15000 E (507, )
DP9400064-5 )0)( + ?JEIEI (0() 7 7 :][;7 )

THE FOLLOWING SHOULD BE PROVIDED

BY LSER :
CAP:  TYPE 1721611 THE FOLLGWING SHOULD BE PROVIDE
(MADE BY AMP.) BY USER : e
SCGCKET : TYPE 170361-1 CR CASE : 10320-52A0-008
1703651 CONNECTOR : 10120-3000VE
(MADE BY AMP.)
N 0.12 mm?
V2163 e - CONNECTOR
3 SIWRITE/BLUE 117 o8
3 o YELLOW 018
i o WETT ENELLOW | 7 o190
GREEN ! .
S o[ WHITE/GREEN | B s
' oIRe T o
8 G BLACK A I o
P Lo g
oamme ) | o7
GREEN/ P LLTg8
ol YELLOW & § | 50
* For absolute encoder
Type Lin mm {feet}
DP8409123-1 3000+ (1() T
P8 {
D P84091 23 (
D P8409123 4 (ol
 DPBA09123-5 20000 '3 (66,7117 )
THE FOLLOWING SHOULD BE PROVIDED THE FOLLOWING SHOULD BE PROVIDED
BY USER: BY USER :
CAP:  TYPE 1721631 CASE : 10320-52A0-008
SOCKET: 170351-1 OR CONNECTOR : 10120-3000VE
170365-1 012 mai?
1 a].BLUE Pl o 15
3 o WHITERLOE™7]p:
2 IVELLOW ! I
§ o[ WHITENELLOW, }n i
& oJGREEN o 14
8 o WHITE/GREEN | ip> e
i o PURPLE of
1o WH!TF.'PURP[F: IP: o
& o ! o 4
7 o[ BLACK 7 : Fio ]
E i | 0 5
0.3 mm2 |l | ﬁw 2
P! 0 G
bl o 3 . L
13 Of A ] i b ¢ Twisted pair wires
5 :
o O IWHITE/ORANGE P[22
5 oJGREENNELLOW I 1o o)

03 mm?

Note : For details of caps, sockets, cases and connectors, refer 10 Par, 10.6, "CONNECTOR KIT."
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(2} Cable for Motor

- For motor without brake

Type

Linmm (leel)

D P8409339 1

" \D P8409350-2 |

' DP8409339 3 '
 DP8409359-4
D P2409359-5

3000

0000 ! '”“
) )0 4 xElﬂJ
oood 7;,””

20000 1 W

(0 “")
(1 ﬂi))
(3;5”‘”) """""""
(00"“")

(66.7° 1%y

AMP CONNECTOR
CAP: TYPE 1721581
SOCKET : TYPE 170362-1 OR

170366-1 {MADE BY AMP )

M4 CRIMP-TYPE

. GREEN
9

% I TERMINAL

! _ 75 PHASE-U

‘ i, WHITE — T PHASE-V
, ‘I LIGHT 8LUE (BLUE) o PHASEMW

{ D FG

- For motor without brake

Type Linmm (fool)
DP84093F0 1 D{ oo ( TS
[’8409360 2 al )( () : Itm ( () aLEE )

op F’8409360 3

10000 ‘;,““ (‘3 gy

DP8409360-4 |
D P 84093605

15000 B t 50
20000 ° "'“ (66.7° 4% )

;H”J

AMP CONNECTOR
CAP TYPE 172160-1
SOCKET : TYPE 170362-1 OR

170366-1 (MADE BY AMP.)

TPNNG. |

M4 CRIMP-TYPE

) TERMINAL

1 \Tfi?TE ) PHASE-U

2 BLUE =B PHASE-V

3 SEEEH ~5) PHASE W

1 SLAGK =& FG (FRAME GROUND)
! [ <25 Br (BRAKE TERMINALY
[ 6 BLACK ~&) Br (BRAKE TERMINAL)
R |

Note ; For details of caps and sockets, refer to Par. 10.6, "CONNECTOR KIT."




10.6 CONNECTOR KIT

(1)-A Cap for Encoder Cable (1}-B Cap for Encoder Cable
- IFor absolute encoder

- For incremental encoder

R 22.4 (0.88) ‘ ) 237 (0.93) \
ot e R
i | |

! s o OO s PrTTa

BEss -
Heertes|l L]
EBNEE

e

16.0(0.63) !

el R Lo lazoan .
AT A | . T arrmmm———— 5 - Y PE 175 .
GAP:  TYPE 721611 CAP:  TYPE 1721631
(616 SOCKET : TYPE 170361-1 O

SOCKET : TYPE 170365-1
170365-1

{2)-A Cap for Motor Cable (2)-B Cap for Motor Cable

- For motor withoul brake - For motor with brake

9.8 (0.39) i 23.7(0.93) Jt I_IE.EE)_EE)_,_ I—‘_ 239 (Q()%),g.__
| - T P it ) e _"v} 7T

il I —— ST ]
k== = = L o =
Ble ;JD ....... uuo:_\ = : B@h]ﬂ e
s Pl | i A E— L..-;‘Uz (U 17) R P} J:L'.L

. . CAP : TYPE 172160-1
CAP : B IYPE 12’2159‘1 SOCKET : TYPE 170362-1 OR
SOCKET . TYPE 170362-1 OR 1703661

170366-1

(3) SGD SERVOPACK 1CN, 2CN
- Conneclor
'2‘:4 {.HD

1.27
(0.05)

23000

1ST PIN
l . inomm (inches)
g Z\ (Rcarans - . SERVOPACK | Connector Type | A | B | C
2= - EJEIEIRIELR i
SR ’ i il 1 For 1CN | 1oig6.3000vE | 2199 27.81 32.2
s SRS ; P * 08540100 (5.27)
. \‘5 <) o h
NO. (POLER2+1} PIN _..Ll;?._f (0.05) S R ] . s (11.431017.6 5220
W For 2CN HO120-8000VE: 1 g s (0.69)i(0.87)
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Case

Example : -52A0 type

1 mm (inches}

SERVOPACK | Connector Type Shell Type } A B C D E F
. . - 32.9 1435 | 180 1 17.0 | 140 37.6
For 1CN 10136-3000VE 10336-52A0-008
77777 o ROOONE ) RSSERAGOU ey 3 713000.71)](0.67) (0 55)](1.48)
N _ 220 1 18.0 1 14.0 ¢ 120 | 100 | 274
For 2ZCN 10120-3000VE 10320-52A0-
or J120-300¢ #320-92A0-008 1 wovl0.71)1(0.55)1(0.47)|(0.993{( 1.08)
Application Connector Kit Parts List
For Encoder/ For Encoder Cable For Motor Cabl
et e oo e et et e or Motor Cable
C&T”ﬁsg Motor Cable On Encoder Side On SERVOPACK Side
Encoder | Motor Cap Socket Connector Case Cap Socket
Type Brake | Type %Oty Type | Qty ! Type |Qty! Type [Qtyi Type [Qty! Type |Qty
raments * .
DPoe2000g--1| el oo ) ; 172159-1] 1 g
encoder i * )
D P9420006-2 e"‘;’o‘::f“"“ With 0190 10320- 172160-1] | L7
Al' P A N LT0365-1f-f ol 1| B2A0 [egetfg 70366 1) -
DP9420006-3] ©* "5 ithout i : 008 172159-1] 1 st
encoder
F 17216319 16 "
DP9420006-4| 25O gy 162160-1] 1 7t
encoder
Connector Kit Parts List
C}:ir;n_?s*;c;r Application Connector Casc—:ﬁw
Type iQty| Type | Qty
10336-
1/0 connector 101136- .
D P§420007 for 1ON 000V T 1 Sgé\()— 1-sel.

+ Made by

t Includin

AMP.

g 1 sparec.




10.7 NOISE FILTER

< Type LI=205A

gz
'Q'. (5]
' . i
63 (2.48) {
TZ(2.83) |
s 81 (3193 ‘
.| K
135 {053}
{053

6- 3.5 (B¢ 0.14)

Lo
(01.59)

| 33¢130)_

L4305 {4-40.02)

N
:NNAME ? : _4'M5
2 PLATE

M4
130 (5.12) |
144 (5.67)
160 (6.3 '

23

1.14)

10.8 PERIPHERAL DEVICES

(1) Variable Resistor for Speed Setting

* Type 25HP-10B

|
l

TYPE : 25 HP

\

PANEL
11.5:11 {04

TR
&
—& | E
Ha | &
oo
[oy [ G
Go| >
] o
Sl

JESSR A5 i s

2 I3 1

37041

J

* Type LE-210

LB 445 (B-40.18)

-M4 @

7
(%3]

Q
i

|

Made by Tokin Corp.

5:4:0.04)

$3id1

H EE=0)
(6‘573:0.01)
24:41

MULTEDIAL TYPE M1

{1.48:20.04)

(

46 (0.944:004)
0,18}

¢ 7.5 {#0.30) HOLE

425

(#0100 {0

HOLE |4
(0.30)

esamy | 1 ‘ 25 |
105 (413} i T{0.98)
115 (4.53) '
BE 0 50 (1.97)
{0.63) (0.63)




{(2) Power Supply for Brake

You can select two types of power supply for brake (1007200 VAC).
< Input 100 VAC/Q0 VDC (DP8401002-2)

 Input 200 VACH0 VDC (DPB401002-1)

50097
RS,

2-$3(2- $0.12) MTG HOLES
{SPOT FACING ¢5.5(40.22),
4 {0.16) LONG)

» Cable length : 500 mm each

- Cables are distinguished by color.

Y s
J:X; i g jc
choLE— -2

- Internal circuit for 100 VAC

DIODE
BRIDGE
ALUE l J RED
), OC SIDE
AC SIDE v o
su;é: SURGE | (ON BRAKE SIDE)
SUPPRESSON

WiHITE

SUPPRESSOR

BLACK

- Internal circuit for 200 VAC

DIODE
YELLOW 0 1 RED
URGEM‘ SURGE T
SUPPRESSOR SUPPRESSOR
AC SIDE 1 DCSIDE

WHITE l

DIODE

Note :

{ON BRAKE SIDE)

BLACK

The brake power circuil can be twrned ON and

OFF on ¢ither the AC or DC side. Normally, switching

AC Input S:de i
- -| On Brake Side
100 \/ 200 V
Biue, : Yellow, Red,
White While lack

+ Max. ambient temperature :

(3) Connector toTerminal Conversion Unit (Type JUSP-TA36P [ _})

7(0.28) ‘M_ﬁ3.5 SCREW FCN-364P040-AU wlﬂ(()_?_g)
;;’E? 415 (mm—) 3 EE
> EREEPPREPEPREERRRER] | |
1435 /E UelelelRiellekipdoleoeiekldoe Tl
(2 4 0.14) S

60°C

CONVERSION BOARD (40P) CONNECTOR PLUG (40P)

on the AC side is safer.
surge voltage may damage the brake coil.
this, place a surge suppressor near the brake coil,

If switched on the DC side,
To avoid

="

202.5 (1.97)

(0.08)

2
P 4
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1. TEST RUN

Belore test run, check the following. Correcl any deficiency.

11.1 CHECKITEMS BEFORE TEST RUN

11.1.1 SGM SERVOMOTOR

Before test run, check the following. If the test run is performed after long storage, sce Par.
13, "INSPECTION AND MAINTENANCE."

- Connection to machines or devices, wiring, and grounding are correct.

- Bolts and nuts are tightened.

- For motors with shaft scals, the seals are not damaged and motor is 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 lerminals or inserted into the
conneclors.

* The power supply is turned OFF if servo alarm occurs.

- Voltage supplied to SGD SERVOPACK is 200 to 230 VACT 1% (100 10 115 vAC | {9%).
If a voltage line other than 200 V (100 V) is used, the vo]tage qhould be dropped 1o 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. 1{ it is necessary to start
with the driven machine connected to the motor, confirm that the driven system is ready for
emergency stop at any tlime.

(1) Power ON
After checking items in Par. 6.1, turn ON the power supply. When the power ON
sequence is correct, according to Par. 6.1, the power is turned ON by depressing the
POWER pushbutton for approximately 2 second.

{2) If power is supplied normally, the power ON indicator LED (green) lights and the alarm

LED (red) goes OFE. When a digital operator is used, the display shown below appears
when power is supplied normally. (This display appears in base block status.)

- L L
NEER
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(3) Inputting the servo ON signal (by switching ON the contact) activates the power circuil in
the SGD SERVOPACK 1o be ready to drive the motor. (The display shown below
appears on the digital operator, provided that the motor 1s stopped.)

11.2.2 Operation
The operation is possible only while Servo ON signat is ON.

The motor is operated at a low speed by conlinuously turning ON the reference pulse of
low frequency.

Motor rotating speed and motor rotation angle are in proportion (o reference pulse
frequency and number of turning-ON relerence pulses, respectively.

Check that the motor rotating direction coincides properly according to the forward run
or reverse run command (differs depending on reference pulse input form).

The motor stops when supply of reference pulses is stopped.

502-082

Fig. 11.1 Motor Forward Running

11.2.3 Inspection during Test Run

The following items should be checked for during the test run.
- Unusual vibration
- Abnormal noise
- Excessive lemperature rise
If any fauit is found, take corrective actions according to Par. 14, At a test operation, the
load and machine may not it well at first and result in overload.
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12. ADJUSTMENT

12.1 CHARACTERISTICS PRESET AT THE FACTORY PRIOR TO
SHIPMENT

Standard factory setting is speed control mode. To change 1o 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) Speéd Reference Input—~SERVOMOTOR Speed Ratio

Condition : No load

SPEED {r/min}

RATED
SPEED (+)

SPEED INPUT
6V (ACROSS 1CN-(3 ANG -&)

___________ RATED
1 sPEED (-

Fig. 12.1 Speed Reference Input—SERVOMOTOR Speed Ratio

(2) Start — Stop Response Characteristics

Condition :

Ip: Start current set value

Load inertia J1.=molor inertia Jm X3

Both overshoot (N ov) and undershoot (Nun) are 5% or less.

INPUT ACROSS

N¢ ey
1CN- (D AND - 6VDC

TIME

INPUT

{ &8N RATED SPEED
o
|

SPEED —-—/ ANUD Q,————TNE

MOTOR
CURRENT
{PHASE-U)

a
by

TIME

Fig. 12.2 Start--Stop Response Characteristics




{(3) Speed Regulation
Speed regulation AN, An:

An
— X 100% =0.03%
NRr

AN
—— X100% =0.015%
Nr

SPEEDR {r/min)
RATED SPEED

—f -

+Nna

ENN ez e \—{' ey MOTOR

3000
MOTOR RATED | CURRENT
CURRENT

Fig. 12.3 Speed Regulation

« In Torque Control Mode
(1} Torque reference input-Torque characteristics

Conditions : No load
Continuous pulse

GENERATED
TORQUE
RATED | __________.
TORQUE H !
:
|
!

-%v I TORQUE INPUT ]
: +av (ACROSS 1CN- (D AND (&)
|
1
1
!

oo RATED
T TORGUE )

Fig. 12.4 Torque Reference Input - Torque Characteristics

12.2 RESET

If resetting of parameters is 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 simpte daily
inspection is sufficient, The inspection schedule for the motor is shown in Table 13.1.

Do not disassemble the motor. If disassembly should become necessary, conlacl your
YASKAWA represcentative.

Table 13.1 Inspection Schedule for Motors

Inspection tem Freguency i Inspection Operation
Vibration Daily Touch by hand
Noise Daily Auraily
“I"me“{e;’:orand Cleaning | As required mClean wilth dry cloth or compressed air.

Make sure that it is more than 10MQ by measuring
Insulation Resistance | Annually with a 5800V megger after disconnecting the motor
from the controller.

kﬂ.ékri;aft Seal Every 5000 hours Replace shalt seal.

If worn or damaged, replace alter disconnecting
or 5 vears Lhe motor from the driven machine,
year: Contact your YASKAWA representalive.

Overhaul Every 20,000 hours

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.) is approximately 10
years. The battery for absolute encoder (provided by user) is replaced as follows :

1.* Afier SERVOPACK power is turned ON, SEN signal remains at a high-level for 3
minutes minimum. (The capacitor in encoder is charged.)

2. Replace the battery. (SERVOPACK power may be turned OFF or ON.)
The encoder position data remains in the same way as prior to replacement.

*After this operation is performed, the encoder will operate normally for two days maximum
even without a hattery.
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14. TROUBLESHOOTING
14.1 SGM SERVOMOTOR

WARNING

Corrective actions in[ | should be performed after turning OFF
the power.

Table 14.1

Troubleshooting Guide for AC SERVOMOTOR

Trouble

Cause

! What to do

Motor does not start

l.oose connection

Tightien conneetion.

Wrong wiring

Correcl wiring.

Reduce load or use a larger molor.

Unstable operation

Wrong wiring

Overload

Inspect and correct wiring across molor.
terminals U, V, and W, and PG,

Motor overheats

Excessive ambient temperalure

Reduce ambient temperature below 40°C,

Motor surface is dirty

Clean molor surlace.

Overload

Unusual noise

Molor loosely mounted

Reduce load or use a larger motor.

Tighten [oundation bolls.

Motor misaligned

Coupling cut of halance

Realign with driven machine.

Balance coupling.

Noisy bearings

Checlk alignment, noise of bearings,
jubrication and contact your YASKAWA
representalive.

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 Troubleshoeting

Cigital Cperator
Indication®
{Traceback Monitor)

Lighting Condition

Probable Cause

Corrective Actions

roenr
ooyl

Overcurrent

Goes ON when power is
supplied Lo the conlroel

cireuit.

Defeclive control cireuil
hoard (1PWH).

Replace the
SERVOPACK.

Goes ON when power is
supplied Lo the main
circuil and servo power is
turned ON.

s Defeetive current
feedback circuil.

» Defective main circuil
iransisior module.

* Molor grounding

« Replace Lthe
SERVOPACK.
» Correcl grounding

Lights during operation.
Lightls cven after turning
power OFF and then ON
again.

Operation is restarted
alter turning power OFF,
waiting for a while, and
reselbing.

Ambient temperalure
near the SERVOPACK is
over 55°C,

Reduce amhbient
temperalure around the
SERVOPACK o 55°Cor
lower. (Heat sink
overheat)

AN

Overvoltage

Goes ON when the molor
accelerates or decelerates,

Load inertia J5 is too
large.

* Check the inertia of the
machine wilh the valuc
converied to the motor
shaft.

» Connect the regenerative
unit.

Defeclive regeneralive

Replace the

Overspeed

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

circuil. SERVOPACK.
. » Correct the motor
» Molor connection error .
connection.

« Absolule encoder
connecllon error

« Improper gain
adjustment

» Check pulses in phases
A, B and Con 2CN and
correcl wiring.

= Carrect gains

A5c

Overspeed Reference

When the reference is

inpul, the motor runs [ast
and LED goes ON,

The reference input
volltage is too large.

Decrease the reference
input voltage.

Cverflow

The relerence pulse is
input, but the PG pulse is
not refurned.

» Motor connection error
« Ahsolule encoder
connection error

Correct the motor
conneclion. Checl the
pulses of phases A, B, C
for lead disconnection,
short-eircuil, no power
supply, delective control
circuit board. Correct the
conneclions.

Defecl.ive"gontrol circuit
hoard (1PWB}

Replace the SERVOPACK.

% Digplay [ormal is as indicated. @ Lﬂ ’]
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Table 14.2 LED Indication for Troubleshooting (Cont'd)

Digital Cperator
Indication¥

{Traceback Monitor)

Lighting Condition

Probable Cause

Corrective Actions

=R

Overflow

[Migh-speed operatlion
resulting in overflow.

* Molor conneclion crror
+ Absoluie encoder
connection error

Bofoatio e ol e
board (1PWI3)

Correct the molor
conneclion. Check the
pulses of phases A, 3,C
for lead disconnection,
short-circuit, no power
supply, defective control
cireuil hoard. Correct
the conncelions.

* Replace the SERVOPACK.

The operation is normal,
but 1t overflows if long
reference are given.

FaulL;a(ljusLmenL of the
SERVOPACK.

Increase the speed toop
gain.

Load capacity too large.

Check and correct the load
{overload, load inerlia too
high.)

Reference pulse frequency
Loo high.

Speed-up or slow-down the
reference pulse.

Al

Instantaneous

When power Lo the control
circuit is turned OTFT and
then turned ON again, the

Goes ON during operation.

Operalion is eontinued
for several seconds Lo
several tens seconds al a
Lorque exceeding Lhe

Check for overload and
adjusl as necessary.

Overtoad . .
operalion starls, rating.
+ Operalion i1s continued
Goes ON during operalion.| {or several tens of
b B | & ) Pere - * Check for overload and
AT oy When power to the conlrol seconds (o several o
. adjust as necessary.

Continucus Overload

circuit is lurned OIFF and
then turned ON again, the
operation starts.

hundreds ol seconds al
a lorque exceeding the
rating.

* Motor conncction

» Correcl wiring U — A,
VDB W-C,

AEG

Encoder Error

Erroneous wiring or
incompiele contact of Lhe
absoluie encoder.

Check and cor;ue"é[w;ignal
cables of phases A, B and

C of 2CN.

Goes ON during operation.

Malfunction of the
SERVOPACK pulse

counter

« Turn OFF the SEN
signal, reset the alarm,
then turn ON the SEN
signal again.

* T'ake noise-conlrol
measures,

Encoder Battery
Alarm

is inpub.

vollage dropped.

It i
m_mmi-'-E ] Goes ON after SEN signal | Absclute encoder backup | Set up Lhe absclute
Encoder Backup is input. vollage dropped. encoder.
Error
i'iEl’ (]
n AaC Goes ON after SEN signal | Absolule encoder memory ! Set up the absolute
ncoder Checksum | is inpul. dala c¢heck error encoder.
Error
|
L Goes ON after SEN signal | Absolule encoder battery | Replace the battery and

enler the SEN signal Lwice.

# Display formal is as indicated. ‘Fﬂ l ,’} [ w




Table 14.2 LED Indication for Troubleshooting (Cont'd)

Digital Operator
Indication®
{Traceback Monitor)

Lighting Conditicn

Probabte Cause

Correclive Actions

Nnyst
Hﬂ.J

Encoder

Goes ON alter SEN signal
s inpul.

Overspeed |

The motor starls
momentarily, then
goos ON.

LI

Wire Break W|th
Phase PA, PB

The motor starls
momentarily, then LED
goes ON,

iy,
ML

—

Wire Break with
Phase PC

The moler starts
mormentarily, then LED
goes ON.

The molor is running
when the SEN signal is

mput.

Molor conneclion error

Enler the SEN signal when
the motorstops.

Correct the motor
connection.

Encoder connecltion error

Correct wiring of the
optical encoder,

Wire break with phase PA
or PB of the oplical
ancoder

Correct signal cables of
the optical encoder.

Wire break with phase PC
of Lthe encoder

Correcl signal cables of
the optical encoder,

Goes ON when power is
turned ON.

After mLer:umeg the
power supply, turns ON
the power during power

holding lime.

Interrupt the power and
turn ON the power again
when power holding lime
elapses.

Digital Operator
Transmission
Error 1

Goes ON when power

i1s supplied Lo the

conirol circuil or goes ON
immediately when the
digital operalor is
connected Lo the
SERVOPACK.

Poor connection belween
digiltal operator and SGD
SERVOPACK

Check the connection.

Defective SGD

Replace the

SER 7913ACK hoard m_ﬁSﬂI‘]RVOPACK.
Digital operalor Replace the digital
failure operator.

:_“';1’
LT

D g|tal Operator
Transmission

Goes ON during
operalion,

Malfunction of the inter na}
circuit,

Resume aller resetling
cperation.

FFailure of the internal

Replace the

Error 2 circuit SERVOPACK.
« [inter the SEN signal
Absolute encoder again,

Absolute Encoder
Error

Goes ON alier SEN signal
1s inpul.,

works incorrectly

* 3et up the absolute
encoder.

Absolute encoder
conneclion errer

Correct wiring of the
absolute encoder,

_ ROC

Parameter Failure

Goes ON when power is
Lurned ON.

Defeclive conlrol circutl
board (1PWR).

Replace the
SERVOPACK.

Lt
Al

Parameter Setting
Error

Goes ON when power is
turned ON.

Set the value withoul a
selting range by serial
communication.

Reset the value.

* splay formal is as indicaled, [Dj

t Alarm A.00 is resel only by turning OFI the power.

I

T Digital operator transmission errors are nol recorded in traceback data.
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14.2.2 Examples of Troubleshooting for Defective Wiring or Parts (Table 14.3)

Table 14.3 Examples of Troubleshooting for Defeclive Wiring or Parts

Trouble

Check {tems

] Corrective Actions

The reference is input, but
the moter does nct run.,

« Vollage across (H) and C1).

+ Alarm LED OFFF

» Speed reference vollage

« P-CON, N-OT, P-OT, 5-ON
« SEN signal {{or absolute encoder)

» Digiltal operator display

« Cheek the AC power
supply circuil.

o [f LED s ON, check the
cause.

polentiomeler (supplied
I by the user).

» Adnst the speed seiling

14.2.3 Examples of Errors Resulting Setting Errors (Table 14.4)

Table 14.4 Examples of Errors Resulling 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,}

Too much overshoot is

cbserved with tHe rotation
speed at acceleration and

deceleration.

Speed loop gain is too
high. {(Influence by
induced noise in the
SERVOPACK inpul circuit
since the cable is Loo long
or is bundled logether with
a power line.}

Adjust Cn-04 [LOOP ¥zl to reduce speed
loop gain until vibration stops. .
Separate the inpul circuil cable from the
power lines or receive power Lo the inpul
circuit from a power supply of alower
impedance (about 100£ or lower. AC is
allowable.)

Gpeed loop gain 1s Loo high.

Adjust Cn-04 [LOOP He| 1o reduce speed
loop gain until vibration stops,
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14.2.4 Cause and Corrective Actions :
No Alarm is Displayed but the Motor does not Hun

Table 14.5

Trouble

Cause

Condition

Corrective Astions

The motor does
not run at atl.

The servo-ON signal inpul is QFIF.

Bit 0 of Cn-01 is
0.

Turn ON the serve-ON
signal,

Cables of the encoder and motor are not
connecled.

Connect the cables.

The encoder is not suitable for the SGID

SERVOPACK.

Use the applicable
encoder.

The P-OT or N-OT inpul signal is OFT.

Bit 2 or 3 of
Cn-011is 0.

"urn ON the P-OT or
N-OT input signal.

The error counter clear signal input is

ON.

Turn OFF the error
counler clear Slgndl

Wrong select of refercnce pulse mode
(Bit 3, 4, or o of user (onsLanL Cn-02}

Selecl blL 3,1o0rhH of
Cn-02 properly.

The motor moves
momentarily,
then stops and
does not start
again.

The numer of pulses of Lhe encoder
heing used does not malch the set value
of Cn-11.

Sel proper value for
Cn-11

Conncclion of the motor and the encoder

are wrong.

Correcl the connections,

The motor
suddenly stops
during
oparation and
does not start
again.

An alarm occurs while Lthe alarm reset
signal 15 ON.

Remove the cause of the
alarm, then Lurn the
alarm reset signal

input ON and OFI".
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