


200 TO 230VAC
(50/60H2)

200 TO 230VAC
(50/60Hz) —3

6. OPERATION
6.1 POWER ON AND OFF

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

power oFrPOWER ON SRy  1MC

1MCCB
AN
SINGLE-PHASE °

—& oM

Fig 6 1 Connection Example for
Simultaneous Control Power ON/OFF

(When using AC Servomotor for 200V)

power OFFPFOWERONSRy  ypc I
[ —: ] 1SUP

iMC TMC
S—

mccse
~~
SINGLE-PHASE —©

18SUP, 2SUP Surge suppressor CRS50500BA
or equivalent (made by Okaya
Electric Industries Co, Ltd)

1D Fiywheel diode (to prevent spike of 5Ry)

Fig 6 2 Connection Example for
Main-circuit Power ON/OFF
(When using AC Servomotor for 200V)

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

Precautions for connections
(in Figs.6.1 and 6.2)

+ Make sequence to assure that the main-circuit
power will be cut off by a servo alarm signal.

[f the control circuit 1s turned OFF, the LED
indicating the kind of servo alarm also goes
OFF.

+ When power is supplied to the power ON/OFF
sequence shown in Fig.6.1, the normal signal
is set (5Ry is turned ON) in the control cir-
cuit after a maximum delay of 1 second.

When the power is turned ON, a servo
alarm_signal continues for approximately 1
second (normally 200 to 300 ms) to initialize
the SERVOPACK.

Hold the main-circuit power ON signal for
approximately 1 second. However, this is un-
necessary in the sequence in Fig.6.2, because
the control power is always turned ON.

+ Since SERVOPACK 1s of a capacitor input type,
large recharging current flows when the
main circuit power 1s turned ON (recharging
time: 0.2s). If the power is turned ON and
off frequently, the recharging-current limit
resistor may be degraded and a malfunction
may occur. When the motor starts, turn ON
the speed reference and turn it OFF when the

motor stops. Do not turn the power ON or
OFF.

- Before power ON or OFF, turn OFF the
"Servo ON" switch to avoid troubles at tran-
sieni. state.




6.2 SPEED REFERENCE
6 2 1 Speed Reference Circuit

From the SERVOPACK built-in control power(1CN-
@, @: +12v, ICN-O©, @, @, @: 0V,
ICN-@), @ : -12V) or the external power, the
speed reference voltage is given to 1CN-() and
@ or to ICN-({ and @. When the SERVOPACK
built-in control power 1s used, the motor speed
fluctuates 1n the range of 2% of the speed set
value.

The method for giving speed reference voltage
15 described below.

(1) For accurate(inching) speed setting

18kQ (+W OR OVER)

TYPE 25HP-10B {4
OR EQUIVALENT,

25HP-10B type Multiple-rotation type, wire wound variable resis-
tor (with dial MD10-30B4) made by Sakae Tsushin inc

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

1kQ (+W OR OVER) 18k (W OR OVER)

TYPE RV30YN
R IVALENT | OR EQUIVALENT
on eas (FOR HIGH
SPEED)

RV30YN type Carbon-film variable resistor made by Tokyo Cosmos
Electric

Low-and high-speed relays Reed relay (SRF-B, SRG-B) made by
Nippon Electnic or equivalent, or low-level relay (G2A-432) made by
OMRON or equivalent

Note When a carbon resistor 1s used, a great restdual resistance

remains, and so the speed control range becomes approximately
500 1

(b) When Carbon Variable Resistor is used
*Pparentheses are for auxiliary input
Fig 6 3 Method for Giving

Speed Reference Voltage
(for Accurate Speed Setting)

(2) For relatively rough speed setting

: SERVOPACK

1.8kQ (3 W OR OVER)
_—
|1vp( RV30YN
OR EQUIVALENT
2V
‘[ 2kn

* Parentheses are for auxiiary input
Note When a carbon resistor i1s used, a great residual resistance
remains, and so the speed control range becomes about 500 1

Fig 6 4 Method for Giving Speed Reference Voltage
(for relatively Rough Speed Setting
as compared with Fig 6 3)

6 2 2 Stop Reference Circuit

When commanding a stop, do not open the speed
reference circuit (1CN-@ or 1CN-(@ ), but set
to 0V,

18kQ
{+W OR OVER)

I TYPE ¢5HP 1 3 AUN
12V Z5HP 108 —

I OR EQUVALENT

: SERVOPACK

2 kn

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

18kQ RUN (ON)
(+W OR OVER) STOP (OFF)

[.D_o O
TYPE RV30YN

12v5 OR EQUIVALENT
2k

(b) When Carbon Variable Resistor is used

* parentheses are for auxiliary input

Fig 6 5 Method for Giving Stop Reference

6 2 3 Handling of Speed Reference Input Terminal

The unused terminals, out of the speed reference
termmals 1ICN- @, @ and the auxilhiary input
terminals 1CN-@, @ must be short-circuited.

6.2 4 Auxiliary Input Circuit (+ 2 to + 10 V)
Auxiliary input circuit 1s used for application at
rated reference voltage other than *6V.

+ Adjustment procedures

Between 1ICN- @ and @ ( @ 1s 0V), input

the voltage to be used to set the rated speed,

and adjust the potentiometer so that the
rated speed 1s achieved.

When combined with Yaskawa Positionpack in
positioniing system drive, auxiliary input terminals
are normally used as speed reference input. In
this case, positioning loop gain 1s adjusted with
the potentiometer 1VR [IN-Bl. For adjustment,
be sure to refer to Positionpack instruction
manuals.



6.3 EXTERNAL CURRENT LIMIT REFERENCE
CIRCUIT [P-CL, N-CL]

Current can be limited from the outside as well
as within SERVOPACK. The external current
limit is used for the following cases:

+ To protect the motor from overload current
when an abnormal load lock occurs in the
loado

+ To change the current limit value according
to the external sequence.

The current can be limited by multi-stage
setting by the use of relays (Fig.6.6). The

same effect can be obtained by giving voltage
signals making analog change.

—-—-—1  Agls.lcl

¢ SERVOPACK

CONSTANT
VOLTAGE ,
SUPPLY +

Relay Low-level relay type G2A-432A made by OMRON

Fig 6 6 Multi-stage Switching of
Current Value at Forward Side

6 3 1 Method for Giving External Current
Limit Reference

Forward current and reverse current can be
controlled independently. The forward current
can be controlled by giving a reverse voltage
(0 to -9.0 V) between SERVOPACK terminals 1ICN-
@ and @ ; the reverse current can be con-
trolled by a forward voltage (0 to +9.0 V)
between terminals ICN-@9) and @0 .

The relation between the rated current of
the motor and current limit values is rated cur-
rent at 3.0 V for applicable motor. The power
supply must use an internal resistance less than
2kl. The input resistance at SERVOPACK side
must be greater than 5k{l. When external cur-
rent is not restricted, contacts between termi-
nals 1CN- @ and @ and between 1CN- @
and @0 are opened.

6 3.2 Set Voltage and Current Limit Values

The relationship between set voltages of 0 to

39,0 V and current limit values are shown in
Fig. 6.7.

CONTINUOUS 200
CURRENT
RATIO
(%)

0 (APPROX -3 -6 -9
Zoev )
SET VOLTAGE (V)
(a) Current Limit at Forward Side
300
conTinuous 20
CURRENT
RATIO
(%)
100
0 (APPROX) 3 6 9
—06vV

SET VOLTAGE V)
(b) Current Limit at Reverse Side

Note If setting value exceeds max output current value of Servopack,
max output current value becomes saturation value

Fig 6 7 Set Voltage and Current Limit Values

6 3 3 Current Limit when Motor is Locked

When locking a motor by applying a current
limit, determine a current limit value less than
the rated current of the motor. If the load condi-
tion requires a current limit exceeding the rated
motor, current, refer to Par. 6.5(3), "Overload
detection level" and make sure to unlock the
motor before reaching the trip level.

Note that when the speed reference voltage
is less than tens or so millivolts(affected by set-
ting of GAIN [LOOP|), the motor lock current
sometimes pulsates. If this is not desirable,
the current pulsation can be removed by in-
creasing the speed reference voltage.



6.4 CONFIGURATION OF IO CIRCUIT

For proportional drive, overtravel, servo ON,
alarm reset, servo alarm output, current limit
detection output, TG ON, servo ready output,
etc., each I/O circuit is a noncontact circuit
insulated with optical couplers. The external
circuit, therefore, must be constructed with the
specified voltage and current.

6 4 1 Input Circuit

There are five input signals:
portional drive reference, forward/reverse
overtravel protection, alarm reset. Construct
the input circuit using 24 V power supply
(Fig.6.8). Typical circuits are shown in
Fig.5.4.

Servo ON, pro-

NOTE

The user must provide the 24 V power supply
24VDC 1V, 20mA or more (approx SmA/circuit)

+24v L OPTICAL

COUPLER
—d
[ I

T
_E T -=s— APPROX SmA
ov

Fig 6 8 Configuration of I/0 Circuit

(1) Proportional Drive Reference [P-CON]

If a position loop is not set for positioning, and
after completion of positioning, has been left
for quite a long time, the positioned point may
have moved due to preamplifier drift. To avoid
this, switch the speed amplifier from PI drive
to P drive after the positioning and the loop
gain in the control systems drops and the drift
decreases. With several percent of friction
load, the motor stops completely.

(2) Forward and reverse running prohibit
[P-OT, N-OT]

These circuits prohibit motor drive in forward
rotation (counterclockwise rotation viewed from
the load coupling side) and in reverse rotation.

By inputting the P-OT or N-OT signal, the
circuit stops drive of the rotating motor and
energizes the built-in dynamic brake to stop the
motor. After stopping, the motor can be oper-
ated only in a resetting direction. However,
drive is not possible on the instruction to oper-
ate to the OT side.

The P-OT and N-OT operation specification
is as follows:

Side P Power- | Side N Power- | Operable Displa
ONTR ONTR Direction | ~'SP@Y
Dunng P-OT | Base cut off | Power on Side N P
Dunng N-OT | Power on | Base cut off Side P n

Note  Operation in a reverse direction Is possible for both sides P and
N after cutting off the base and releasing DB during DB operation after
P/N-OT

NOTE
When the overtravel prevention circuit is not used,
connecl 1CN-@ and @ to the OV terminal of the
external 24 V power supply

(3) Servo ON [S-ON]

This circuit is used to turn on the main-circuit

power-drive circuit of the SERVOPACK. When
the signal of the circuit 1s not input (Servo OFF
state), the motor cannot be driven. If this sig-
nal 1s applied during motor running, the motor

will coast to stop.

NOTE
Before turning power ON or OFF, turn OFF the *“Servo-
ON” switch to avoid troubles resulting from transient
current

(4) Alarm reset [ALM-RST]

This is the input to reset a servo alarm state
other than the overcurrent alarm (Display[1.]).

Turn OFF control power temporarily to reset
the servo alarm if an overcurrent alarm ([L.])
occurs.

6 4 2 Output Circuit
There are four output signals: Current limit
detection, TG ON, Servo alarm, Servo ready.

These output circuits are non-contact, em-
ploying transistors. Voltage and current speci-
fications are:

Applied Voltage(Vmax) <30 V
Conduction Current (Ip) <50 mA

NOTE
The output circuit requires a separate power supply

it 1s recommended to use the same 24 V power
supply used for the input circuit (Fig. 6. 9)

| Servopack OPTICAL
OUTPUT COUPLER | *« CURRENT
RELAY | 1o TRANSISTOR ngllT OUTPUT

—t::ﬁ—é_“- L | -TGON

24v +--|*.- Vmax<' 1@** i | - SERVO

= P U e ALARM

Y « SERVO

READY

FLY-WHE EL DIODE |

Fig 6 9 Output Circuit



6 4 3 Optical Encoder (PG) Output Circuit
[PAO, %PAO, PBO, %PBO, PCO, %PCO]

Phases A, B, and C (original point) signals for
the optical encoder, PG are output.

Use these signals as positioning signals.
The output signal specifications are as follows:
(1) Signal form

* Two-phase pulse with 90° pulse difference
(phases A and B)

* Original point pulse(phase C)

(2) Ouput circuit and receiver circuit

Two types of output circuits are provided: line
driver output and open collector output.
Fig.6.10 shows an example of line driver output.

1-4

¥ (PHA)
1-37 OPEN COLLECTOR OUTPUT
(PHB) } 30VDC, SINK CURRENT
1-21 20mA or below
K (PHC) i
{ +5V
PEN IlG 524 IC
133, 1 % R 2
PHASE A TP
bCraal et | @1 | > PHASE A
T 1 budl
! -1/4
~135) | ! R 6 (11c1/4)
PHASE B T~
Wuae], TRl L o] D>t rasee
aol | R 10 (11c-2/4)
PHASE C —— - - -
L\( 120, Pl L G| > PHASE C
i Y LINE RECEIVER
OUTPUT : (11C-3/4)|  \icaaget
P T e
MC3487" b ov 22070 4700
oo CHOKE COIL [ +5v
e = - SMOOTHING
p CAPACTTOR
g —3 ov
ovi-1 oo '
. g T ov |
Servopack RECEIVER CIRCUIT
(SUPPLIED BY CUSTOMER)

:;!: Twisted cable

tiMade by Texas Instruments Inc

Fig 6 10 Output Circuit and Receiver Circuit

(3) Output phase

FORWARD RUNNING REVERSE RUNNING

PHASE PHASE

A | I Y A T[T LI
PHASE =—i90° 4 90°

B 1L T L T 1 Puesel L L
PHASE M t_ PHASE 11 t

Note Phase C (original pont pulse) 1s synchronized with phase A

Fig 6 11 Output Phase

(4) Pulse resolution

The pulse frequency of the PG can be further
divided by using the divider in the SERVOPACK.
The phase relation is the same as in 3),
above. Set the pulse frequency dividing ratio
according to Table 6.1. Fig. 6.12 shows the op-
tical encoder output waveform under the divid-
ing pulse frequency.

(ORIGINAL POINT)

PHASE C J l
PHASE A

FREQUENCY
MU J R s
PHASE B J rRaATIO 111
~ PULSE
PHASE A L LJ 1 gneg%EGch
VIDI
PHASE B _] L.l l._r l_l_ - RATIO 172
PHASE A PULSE
I L 7 FREQUENCY
PHASE B DIVIDING
T L | L Jrato 13

Fig 6 12 Output Waveform of
Optical Encoder

Table 6 1 Setting of PG Pulse Frequency Dividing Ratio
Sw2* ot 1 2 3 4 5 6 7 8 9 A B Cc D E F
Pulse Frequency _ _ _
Dwiding Ratio 1/1 1/2 | 173 | 174 | 1/5 | 1/6 {1/10]1/12{1/15|1/20|1/30| 2/3 | 2/5

* Hexadecimal digital switch
tlnitial setting



6.5 PROTECTIVE CIRCUIT

SERVOPACK provides funtions to protect the
body and motor from malfunctions.

(1) Dynamic brake function

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

+ Alarm (fault detection) occurs.

* Servo ON command is opened.

+ Main power supply 1s turned OFF.

* During deceleration at P/N overtravel

(2) Trouble detecting functions

Table 6 2 Trouble Detecting Functions

Trouble Detection

Overcurrent flow in the main crrcut

Overcurrent
(at 1 2 tmes min inst max current )

Circuit Prot
rotector Circuit protector tripped

Trip
Regenerative circuit not activated in
Regeneration SERVOPACK
Trouble e For 200V  only 200 to 700W
® For 100V  only 100 to 300W
Excessively high DC volatge in the main
circuit
Overvoltage e For 200V approx 420V
® For 100V  approx 220V
Overspeed Excessively large speed reference input

Low DC voltage in the main circurt after

power ON
Voltage Drop e For 200V approx 150V
® For 100V  approx 75V
Overload condition of motor and
Overiosd SERVOPACK
A/D Error Element error on the printed circuit

board of SERVOPACK

Wrong wiring of motor circuit or PG
signal line

Overrun Prevention

CPU Error Any error of CPU

(3) Overload (OL) detection level

Fig. 6.13 shows the setting of overload detection
level at 100% rated motor current. For rated cur-
rent 200% or more, the higher the motor speed 1s,
the quicker the motor responce to the same
overload.

1000

100
OPLRATING
TIME
(s)
10,
N=3000 r/min
(AT RATED
SPEED
1
077%0 200 300
MOTOR RATED CURRENT (%)

Fig 6 13 Overloard Characteristics

(4) Servo alarm output [ALM+, ALM-]

If any trouble detection circuits in Table 6.2
functions, the power drive circuit in the
SERVOPACK goes off, 7-segment LEDs indicate
the operation condition and a servo alarm signal
is output.

The alarm codes are also output to the ex-
ternal through open collector output circuits of
ALOl to AL03. See Table 6.4.

(5) Protective circuit operation

An alarm signal indicates some trouble. Check
the cause and correct the trouble, and restart
the operaiion. Before checking the cause, turn
OFF the power to the main circuit to avoid dan-
ger. Apply the sequence so that the alarm sig-
nal turns OFF only the main circuit( ® , ® ), as
shown in Figs. 6.1 and 6.2. This allows rapid
reaction in the event of a malfunction.

If the power to the control circuit (®, @)
is simultaneously turned OFF, this also turns
OFF the LED in the SERVOPACK indicating the
cause of the alarm signal.

CAUTION

When an alarm signal cuts off only the main circut,
set the speed reference to 0 V before supplying power
to the main circuit to resume the operation

(6) Resetting servo alarm

To reset the servo alarm, turn ON the alarm
reset (ALM-RST) signal of input signal, or turn
OFF the control power supply once.

If or is on (SERVOPACK 1s over
loaded), the reset alarm is not immediate and
occurs a few minutes later.




6.6 LED INDICATION

LED [MAIN incorporated circuit protector and
7-segment LED show status of SERVOPACK and
alarm.

Table 6 3 LED Status Indications
Status of SERVOPACK

Indication

Any indications of 7-segment LED
1s ht

MAIN | LED inside MCCB s Iit
B 1s It

D 1s ht

IE 1s lit
E 1s lit

Table 6 4 Alarm Display and Alarm Output Code
(SVALM and 3-bit Output)

Control Power Applied

Main Power Applied

Base Current Interrupted

Current Conducting
(Normal Operation)

P Side Overtravel
N Side Overtravel

7-segment
LED

Specifications %j?g)y Cﬁge Ou:put Ou;put Ou;put SVALM
Normal |[_][=]| 8 X X X O
oc [{] 1 @) X x x
MCCB 2 x ®) x X
RG 3 O O x X
ov 4 X x @) X
0s
5] 5 @) X @) X
PG
uv (6] | 6 x O | O X
oL [7] 7 O O O X
CPU
] 0 x X x X
A/D 6]

O Output transistor is turned ON
X Qutput transistor I1s turned OFF

6.7 PRECAUTIONS FOR APPLICATION
6 7 1 Minus Load

The motor is rotated by the load; it is impossi-
ble to apply brake(regenerative brake) against
this rotation and achieve continuous running.

Example: Driving a motor to lower objects

(with no counterweight)

Since SERVOPACK has the regenerative brake
capability of short time (corresponding to the
motor stopping time), for application to a minus
load, contact your YASKAWA representative.

6 7 2 Load Inertia J_ (GD?)

The allowable load inertia J, (GD?) converted to the
motor shaft must be within ten times the inertia
of the applicable AC SERVOMOTOR. If the allow-
able inertia is exceeded, an overvoltage alarm may
be given during deceleration. If this occurs,
take the following actions:

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

For details, contact your YASKAWA represen-
tative.

6 7 3 High Voltage Line

If the supply voltage is 400/440 V, the voltage
must be dropped, three-phase 400/440V to
single-phase 200 V or 100 V by using a power
transformer. Table 6.6 shows the transformer
selection. Connection should be made so that
the power is supplied and cut through the pri-
mary (or secondary) side of the transformer.

6.8 PRECAUTIONS OF OPERATION
6 8 1 Noise Control

SERVOFACK uses is a power transistor in the
main circuit. When these transistors are
switched, the effect of%or:—:(switching noise)
may scmetimes occur depending on the wiring or

grounding method.

The SERVOPACK incorporates CPU. This re-
quires wiring and treatment to prevent noise in-
terference. To reduce switching noise as much
as possible, the recommended method of wiring
and grounding is shown in Fig. 6.14.

(1) Grounding method (Fig. 6.14)
* Motor frame grounding

When the motor is at the machine side and
grounded through the frame, Cf :—: current
flows from the PWM power through the float-
ing- capacity of the motor. To prevent this
effect of current, motor ground terminal ©
(motor frame) should be connected to terminal
@ of SREVOPACK. (Terminal & of SERVOPACK
should be directly grounded.)

* SERVOPACK SG 0 V

Noise tay remain in the input signal line, so
make sure to ground SG 0 V. When motor
wiring is contained in metal conduits, the con-
duits and boxes must be grounded. The above
grounding uses one-point grounding.



6.8.1 Noise Control (Cont'd)

u === A
200VAC [
OR vt st SM
100VAC : _:C
’ ] ' (Fi
85 mm2 | i :
IMORE 1} 2CN ! G
;M CASE ! "
3 1CN . @;ﬁm
: __ J
|; l - - 1 W\
« OPERATING RELAY — 3s 2
¢ ! SEQUENCE Py
: « USER SIGNAL MORE
” GENERATING
¥ [~~~ 1~ CIRCcUIT \
| b
il
I l . A 3
"
£ &
¥ 35mm2
OR =
. p | AVR MORE
: GROUND 3
.
k.
E 2mm2 OR MORE
$ 52 Tone
# B N
: LEAD OF CASE
i 35mm2 OR MORE
| eondrtde Susliliabeab et s B TP, 15 o8 PORT 45 50AS
PANEL GROUNDING
]:P — Twisted cable
= ONE POINT GROUNDING
Notes
1 Use wires of 35mm2 or more for grounding to the case (preferably flat-woven

copper wire)
2 Connect line filters observing the precautions as shown in (2) Noise filter installation

Fig 6 14 Grounding Method

(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 filter is shown
in Table 6.5. The power supply to peripherals
also needs noise filter.

NOTE
If the noise filter connection is wrong, the effect de- (a) Separate the input and output leads. Do not
creases greatly Observing the precautions, carefully bundle or run them in the same duct.

connect them as shownin Figs 6 15to 6 18.

Table 6. 5 Recommended Noise Filter

Class SERVOPACK Applicable | Recommended Noise Filter*
__Type CACR- Noise Fitter | Type Specifications

50W x
(0P, | SRASABT' }
100W i
(0 190p) | SRO1ABI: *

GOOD LF-205A | Single-phase

R
R
200VAC class, 5A
200W , I
oo, | smozaet: R I
200V 300W . C Single-phase
(040np) | SROSABT" R LF-210A | S00VAG cass, 104
S0OW | sRosABY: R
Oi%HwP) . LF215A | Sndlephase sePARATE CifcuITs
(093Hp) [ SROSABI: RY3 ' POOR GOOD

SOW_ | SRASAB2 R
(007HP) POOR |LF-205A | Single-phase

(J?g&\lpl SRO1AB2: R 200VAC class, 5A Fig 6 15
100V 500w : W Single-phase

(027HP) SR02AB2: R LF-210A 200VAC class, 10A

300W . ¥ Single-

(0 40HP) SR03AB2: R 1F-215A 200VAC class, 15A
*Made by Tokin Corp

If noise filter 1s required, request your Yaskawa representatve  — 28 —



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

[ | FILTER l_

<
THE GROUND LEAD
CAN BE NEAR
THE INPUT UINE

Fig 6 16

(c) Connect the ground lead singly to the box

or the ground panel.
e =
]

| Syr— THICK

SHIELDED anD
GROUND SHORT

B.OX BOX

GOOD

POOR

*Equipment

Fig 6 17

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

' CONTROL PANEL
1 FILTER |

]
—E |
1

.

nl

| [

*Equipment BOX
Fig 6 18

6 8.2 Power Line Protection

The SERVOPACK is operated through the commer-
cial power line (200 V or 100 V). To prevent
the 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
SERVOPACKS used (Table 6.6).

A quick-melting fuse cannot be used, be-
cause the SERVOPACK uses the capacitor-input
power supply and the charging current might
melt such a fuse.

Table 6 6 Power Supply Capacity and
MCCB or Fuse Capacity

Rated Power Capacity* | Current Capacty'

Ciss| Ouput | SRVORACK | o GEORAK | por SERVORACK
W (HP) kVA A
50 (007) | SRASAB1. R 03 5
100 (0 13) | SRO1AB1. ‘R 05 5
so0v |-200(027) | SRO2AB1: R 075 5
300 (0 40) | SRO3AB1. R 10 10
500 (0 67) | SRO5AB1: ‘R 1.4 15
700 (0 93) | SRO5ABI: :RY3 14 15
£0 (0.07) [SRA5AB2! "R 03 5
100v 11000 13) [SRo1AB2. R 0.5 5
200 (0 27) | SR02AB2. "R 0.75 10
30 (0 40) | SRO3AB2. "R 10 15

*Values at rated load

tinterruption charactenstics at 25°C  200% 2s or more
700% 0 01s or more

Note For short-circurt breaker, e%peclty the high-speed type

The time delay type i1s not appli

6.9 APPLICATION

6 9 1 Connection for Reverse Motor Running

If. the machine construction requires that the
normal forward reference is used for reverse
motor running and the normal reverse reference
for forward running, short circuit across 2CN-1
and 2CN-7 of connector 2CN for the PG. In this
case, change of motor and PG connection 1s not
required. For forward reference, frequency
dividing output from SERVOPACK forwards B-
phase.

2CN-1 (OV OF PG)

RT
SHORTED 20N IRy

Fig 6 19

Note The connection between 2CN— 1 and 2CN—7 should be made
in cable side connector (MR-20F or MRP-20F01) as short as possible
I this 1s not done an error may be occur due to noise

6 9 2 Speed and Torque Measurement

When an instrument is connected to measure
speed and torque, make the connection as
shown in Fig. 6.20, using a DC ammeter of

+1mA load at fullscale voltage (both swing) .

Speed and Torque
Measurement

3.0V *10%/

100% torque

32.0V *5%/

1000 r/min

* Instrument: *1 mA(both swing) ammeter.
Use ammeter of DCF-6 or
DCF-12N by Toyo Instrument or
equivalent.

* Torque monitor output(1CN-9):

* Speed monitor output(1CN-10):



6 9 2 Speed and Torque Measurement (Cont'd)

When an R Series motor (rated
speed: 3000 r/min) is used, and
speeds are to be measured up to the
maximum speed (4500 r/min) in both
directions, use #*9V (both swing) DC
voltmeter.

* Example:

6 9 3 Use of SERVOMOTOR with Holding Magnetic Brake

When SERVOMOTOR with magnetic holding brake is
used, execute the following timing for signals
ON and OFF. The magnetic holding brake is
released by current conduction.

ON

MAGNETICIHOLDING _OFF [BRAKE RELEASED]_OFF
BRAKE I 10110025

INPUT

SPEED REFERENCE

ON

__~f
SERVO ON ==

;

it OFF

]

RUNNING

p—

t

*Input speed reference after waiting 0 1 to 0 2 second after
the brake release reference has been input

+ Apply brake after the motor has stopped completely
(Do not use the brake to declerate the motor )

Note tshows a delay time greater than the operating time (10ms) of
one relay After Servo ON signal is turned ON, the motor will enter
servo lock status after approx 50 ms

Fig 6 21 Magnetic Holding Brake ON-OFF Timing

MOTOR ROTATION

7. INSTALLATION AND WIRING
7.1 RECEIVING

This motor has been put through stringent tests
at the factory before shipment. After unpacking,
however, check for the following.

- Its nameplate ratings meet your requirements.
* It has sustained no damage while in transit.

* The output shaft can be hand-rotated freely.
However, the brake-mounted motor does not
rotate since it is shipped with the shaft locked.

Fastening bolts and screws are not loose.

If any part of the motor is damaged or lost,
immediately contact your YASKAWA representative
giving full details and nameplate data.

7.2 INSTALLATION
7 2 1 SERVOMOTOR

AC SERVOMOTOR can be installed either horizon-
tally or vertically.

(1) Before mounting

Wash off anticorrosive paint on shaft extension
and flange surface with thinner before connect-
ing the motor to the driven machine. See Fig.
7.1.

ANTICORROSIVE
PAINT

Fig 7 1 Anticorrosive

587 276 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 +40°C
+ Clean and dry

* Accessible for inspection maintenance and
cleaning

If the AC SERVOMOTOR is subject to excessive
water or oil droplets, protect the motor with a
cover. The motor can withstand a small amount
of splashed water or oil.

(3) Environmental conditions

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

(4) Load coupling

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

Use flexible coupling with direct drive. Algn-
ment should be made in accordance with Fig. 7.2.

When mounting coupling, ease the impact on
the shaft and avoid the excessive force on the
bearing.

(D Measure the gap between a staight-edge
and couphlng halves at four equidistant
points of the coupling  The each reading
should not exceed 0 03 mm

@Algn the shafts

(@ Measure the gap between the coupling
faces at four equidistant points around
the coupling nm with a thickness gage
The maximum varnation between any two
readings should not exceed 0 03 mm

@__I_
—e—
Fig 7 2 Alignment of Coupling

(5) Allowable bearing load

Avoid both excessive thrust and radial loads to
the motor shaft. If unavoidable, never exceed
the values in Table 4.1.

When mounting the gear, coupling and
pulley, ease the impact on the shaft and avoid
excessive force on the bearing. (10G max.)

— 30 —



7 2.2 SERVOPACK
(1) Installation

The SERVOPACK type CACR-SR i_.i_.}AB is rack-
mounted type.

(2) Location
- When installed in a panel:

Keep the ambient temperature around SERVOPACK
at 55°C or below.

+« When installed near a heat source:

Keep the ambient temperature around 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. Especially vulnerable are switching opera-
tion of contactors and relays.

« Unfavorable atmospheric conditions:

Select a location with minimum exposure to
oil, water, hot air, high humidity, excessive
dust or metallic particles.

(3) Mounting Direction

Mount the SERVOPACK unit vertically on the wall

with main terminals being at the bottom to take
advantage of natural air convection.(See Fig.

7.5(a).) Install it with setscrews tightened at
four mounting holes in the wunit base. To
change to base-mounted type, change the sup-
port position as shown in Fig.7.5(b). Mounting
screws of base support are attached to the
SERVOPACK.

f

WALL

WALL
' UPPORT

1

VENTILATION

Z 7
VENTILATION

{a) Rack-mounted Type {b) Base-mounted Type

Fig 7 5 Mounting of SERVOPACK

7.3 WIRING
7 3 1 Rated Current and Cable Size

Tables 7.1 and 7.2 show external terminals,
rated current, and cable sizes of the power
unit and SERVOPACK, respectively. Select the
type and size of cables to meet ambient condi-
tions and current capacity. The cable size is
calculated so that a bundle of three cables can
bear the rated current at an ambient tempera-
ture of 40°C. Table 7.3 lists the type of
cables.

Table 7. 1 Rated Current

32; Rated Current (Effective Current)
External Terminal 200V Class | 100V Class
Symbol SRASAB1 | SROTAB1 | SR02AB1 | SR03AB1 | SRO5AB1 |SRosABt, Rva] SRASAB2 | SR1AB2 | SR024B2 | SR03AB2
Main Circuit Power Input ® 13 25 45 65 104 26 45 80 10
On
Line Motor Connection* QV®| 1 14 28 37 53 17 23 43 60
Control Power Input O® 05
off Control VO Signal Connector | 1CN 100mA DC max
PG Signal Connector 2CN 100mA DC max (500mA DC for power line only)
Line
Ground <4 —
*The unit of current1s +:_:DC
Table 7.2 Recommended Cable Size of SERVOPACK
Twe Cable Size mm®
External Terminal 200V Class 100V Class
Symbol SRASAB1 | SRO1AB1 | SR02AB1 | SR03AB1 | SR05AB1 [SAesABt; RYa| SRASAB2 | SRO1AB2 | SR02AB2 | SRO3AB?
Main Circuit Power Input ®® HIV 1 25 or more HIV 2 0 or more | HIV 125
S:e Motor Connection* QO® HIV 1 25 or more HIV:2 0 or more
Control Power Input (G]O) HIV 1 25 or more
o Control /O Signal Connector |  1CN : ﬁgfﬁ{é‘%{:ﬁgﬁ% smh',‘;}r'z‘:é‘l’ ;Z‘%':e e
Line | PG Stgnal Connector 20N | L HnBagCatle Hiension: 16 dia or less for 1CN 11 dia or less for 2CN
Ground + HIV 1 25 or more




7.3.1 Rated Current and Cable Size (Cont'd)
Table 7 3 Cable

Aliowable Conductor
Type of Cable Temperature °C

Vinyl Cable (PVC) —

600 V Vinyl Cable (IV) 60
Special Heat-Resistant Cable (HIV) 75
Notes

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

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

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

7.3 2 Wiring Precautions

SERVOPACK is a device for speed control of
1000:1, and signal level of several milli-volts or
less. The following precautions should be taken
when wiring.

(1) For signal lines and PG feedback lines, use
twisted cables or multi-core shielded twisted-
pair cables (Yaskawa Drawing No.DP8409123 or
DE8400093).

Cable length is a maximum of 3 m for refer-
ence 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 1000 or less). Make sure to ground
at one point, If the motor and machine are
insulated, ground the motor.

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

+ Place noise filters, SERVOPACK and I/O ref-
erence as near as possible to each other.

* Make sure to mount a surge suppressing cir-
cuit into the relay, electromagnetic contact,
and solenoid coils.

* Make sure to mount a surge absorbing circuit
into the relay, electromagnetic contact, and
solenoid coils.

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

+ When the same power 1s used for SERVOPACK,
as for an electric welder or electrical dis-
charge 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 spurious noise may be present in the sig-

nal line. Never leave the termination of the
analog input wiring open.

(4) Remedy for Radio Frequency Interference

(R.F.1)

SERVOPACK is not provided with protection from
1f the controller
is adversely affected by radio waves, connect a

noise filter to the power supply.

radio frequency interference.

(5) The signal line uses cables whose cores are

extremely fine (0.2 to 0.3 mm?2),

Avoid using

excessive force which may damage these cables.

7 3 3 Power Loss

The power loss of Servopack is shown in Table
7.4. The values are calculated under the fol-

lowing conditions.

- Ji (GDA)= 10 X Jy (GM%)
* Repetitive duty of N=0--4000 r/min 1s 5%.

Table 7. 4 Power Loss at Rated Output

Rated Power Loss
K

Class | Output SER¥%:AC g:t"pel::t Main | Regenerative | Control | .,
W | cACR-SR | +ADC |Circutt| Resistance* | Circutt
(HP) W W W W
50 - "
(007) | A5ABT R | 10 | 20 — 50
100 -
200 | oompti R | 28 | 30 6 66
(027)

200V 300
(040) 03AB1: R| 37 35 6 71
oon |58t R| 53 | 55 | 6 9
700 = 30
(093 05AB1" :RY3| 53 6 91
50 .
007) A5AB2 R 17 - 50
10| omez & | 23 6 6t
(013)

100V 200
oz | ®2AB2 R | 43 | 40 6 76
300 .
o40) | 0382 R | 60 | %0 6 8

*The regenerative resistor causes power loss when the motor
1s decelerated These values show allowable maximum
value ol mean power loss. Where the motor is run at duty
cycle exceeding these values, a regenerative resistor should
be installed separately from SERVOPACK



8. DIMENSIONS

8.1 SERVOMOTOR DIMENSIONS in mm (inches)

If the capacity is the same, the dimensions are
the same even if the voltage or pulse specifica-

(1) Standard (with key, straight shaft)

Dimensions of the keyway are based on JIS

tl::ilszs‘)hffer (100V, 200V, 1500 pulses or 1000 (Japanese Industrial Standard) B1031 "Sunk
p ‘ keys and their corresponding keyways)." Par-
The dimension diagrams show two types: allel key has been attached.
without brake (with key) and with brake (with
key). The shaft end dimensions that are
non-standard are shown for applied models.
The SERVOMOTOR proper is the same as shown
in each diagram.
* TYPES USAREM-A5{1{i2K,-01 3 /j2K
ENCODER LEAD
LENGTH 350(13 78)
.. _ AWG22 x 3-CORE r-1-
; | AWG26 X 6-TWISTED MOTORLEAD SCALE 1/2\~.: ]
SCALE 1/2— 14 L LENGTH__ 350 (13 78) !
e = L 300118)  “AWGZ20x 4-CORE i
80 31)D'A: H 1 P 39(1 54) LM 3(012) !
L 3 ™ o L
= 11(0 43 19(025(())24) relAl
CAUTION 1 Ty 14 = 6 2(0 24)DIA
PLATE 3 PATE | || (055) 33
= g ~ / 4 ©
35 L Rz R S
et <5
% I i1
5|30 g5
= p_ i’ 18 Rt
62(244 = a3
2 : E(Oom R&eal 450200
= 3(0118)
g Type Approx Mass
usARrem-| L LW [ ™ kg (Ib)
...... 1315 {1015 | 625 10
ASLEI2K ] 518) | o0l | (246) 22)
149 | 119 | 80 13
011K 587) | as9l | 315) 29)
* TYPES USAREM-02{{}2K, -03{i{i2K
L
LL 0(118
195 |39(1 54) LM 3
o7 (13‘2::’) 8(031) , [[012
— e N
il —‘E‘%%:—_ -1 -5%}‘5 =
[ i %
H ' i . =1 n .
d_y D cauton 3 & e = :
fﬂ-]é PLATE e ! 13l < -
== 3 == == =] 1 48
/ =l ] N £3
] a5 > (0%) 5 §
= Bla ‘o )
; ®lg a EI- s [fl T8 %fgn
1 | — g §
B — £g )
d " g5 & 1 s
] —~
62(244) ~
2 3(0118)
o 1 4 6(0 24)DIA
I3
| 5(0197)
o T Approx Mass
usaRem| b | W | kg (Ib)
...... 1665 | 1265 | 875 20
02LILI2K ) 6'16) | 498 | (344) “44)
1o | 1805 | 1505 | 1115 26
03LX.32K) 711y { 5 93) | 14 39) 57

— 33




8.1 SERVOMOTOR DIMENSIONS in mm (inches) (Cont'd)

* TYPE USAREM-05A [’ 2K \ 209 5(3 25)
1695(667) 400157
39_115(045)119(4 67) [3(012)
195(0 77)[(1 54) 335(132) |l 10
— E w (0 40) _E" I,
AT ol I f L ~ 2 -
[ T SR 3| & “H
Aicaution = o w i A G
CrL' PLATE @ & o 2 -3 -
= / @ - Z g_"; Ol '.ﬂo
3 ME E5 |
~|= P s
B 098 g|_3
© | BEE !Ss
= g 8 67
a=:n IR )
e
o I -3
o ~
= L 4L |3(0118)
b=3 ~
il 1 4-9(0 35)DIA
&1 _|[sw1e7)
Approx Mass 4 4kg (9 7Ib)
« TYPE USAREM-07A{ 12K
2325015
1925(7 58) 401 57)
390154 115045) 1455 50) 3012 =
195 335 p
©77) %ﬁ o
- = %
(] ER Y §
L] NAME =
LD caurion = PLATE £
PLATE o 3
ﬁ % <
g | M
8
& ‘
, q
CAUTION|.622
PLATE 4-9(035)D1A
& __|["so1wn
(2) With Brake (with key, straight shaft) g Approx Mass 7 Okg (15 4ib)
Dimensions of the keyway are based on JIS
(Japanese Industrial Standard) B1031 "Sunk
keys and their corresponding keyways)."
Parallel key has been attached.
ENCODER LEAD( )
S P LENGTH 350(1378
« TYPES USAREM-A5{'} 12KB, 01{}12KB N
AWG26 X6~ TWISTED
= L
= L
o 39 (164) M
~ R
LEAD CLAMP
. NAMEPLATE
B :
o -
/
BUILTHN HOLDING
(244) MAGNETIC BRAKE,
90VDC POWER SUPPLY
Dimensions Magnetic Brake A
pprox
Type Inertia Static Friction | yottage | Mass
USAREM- L LL M Type kg m? Torque vDC kg {Ib)
{oz n 8?X107)| N m(oz n)
— 1645 | 1345 | 955 14
ASLII2KB| (548 | (530) | 376) |MsB/ | 0052107 059 o LB
011 1oke| 182 | 182 | 113 |90-6YNj (0733 833) 17
-4 717) | 599) | (4485) (3 75)

_34_



« TYPES USAREM-02{3{/}2KB, -03{}{.12KB

« TYPE USAREM-05A{"12KB

* TYPE USAREM-07A:i2KB

CAUTION
PLATE

CAUTION
PLATE

90vDC POWER SuppLy  30118)
-
S| s 197)
B
Dimensions Magnetic Brake A
Type Inertia Static Friction | yoltage ,:g:;x
USAREM- L LL LM Type m* Torque oc | kg (b}
{0z n $?X107%)| N m(oz ) Vi 9
C e n 194 | 164 | 125 27
i ¥32
021 F.12KB| ;64) | (646) | (492) |mses [o1925%10 4| 196 o 5%
033k | 218 | 188 | 149 |90 20N 273 (278) 33
s 858) | (740) | (587 {7 28)
2475 (9 74)
2075 (817) 40(157
"39115(045) 157(618) 3
195[( 54)] [716(281), 012)
077 ‘Ei%_ ~t1lo a0 .
2 R =
: l : Led o S Ly
- ~ H
H F His = = 120 =5
Ry = | =|= |CF)) R
o9 —1 25 g g 2 R
2o L G B3l 4773 3X] =
@ | ot Ml S g,oé’ N
— = o — 5
8 5
& L S| (B A%
BUILT IN HOLDING /
MAGNETIC BRAKE 8 4 9(035DiA
90VDC POWER SUPPLY 3&2 )
g% Magnetic Brake Approx
b 5(0197) Type Inertia Static Friction | ygitage | Mass
USAREM | Type kg m* Torque kg (Ib)
{0z n $2x1073)] N m(oz m) vbe 9
= MSB/ | 04823x 1074 294 55
05A i2KBloqaovn | (683) @7 0 21
270010 65)
23059 07) 400 57}
hou 54) 1150458 1807 09) T
715@80, oo |12 :%
£ T
:& g L \
- — N o) 1
LB 3 e = {5%eA ¢ D
© PLATE G SEEHACN
X I °§.1 120 472)
T 25 2 AE
98] -+
gg ’Q RS
=S ) () 2
- §| [ Ol
o N
[l‘! g¢e V_
BUILTAN HOLDING “ 3 ol A
MAGNETIC BRAKE 018
90VDC POWER SUPPLY
_ 4-9(0 35)DIA
& 50197)
g T Magnetic Brake Approx
ype Inertia  {Static Friction | y; 000 Mass
USAREM-| Type kg+m? Torque VDC |kg (ib)
(0z:1n-5*X10~*)| N-m (0z-1n)
— 35 — MSB.” | 0 4823X10™ 294 81
U7A. .2KB gy 0vn|  (683) @7 0 a7

NAMEPLATE

31(1.22) [63(2 43)

1

BUILT IN HOLDING
MAGNETIC BRAKE

4 6(024)DIA

80(315)

@

=1
©
3
e




8.1 SERVOMOTOR DIMENSIONS in mm (inches)
(Cont'd)

(3) Shaft Externsion of Straight Shaft

» TYPE USAREM-AB{ 1 12B to -O5AI_12B (with brake)

SERVOMOTOR proper is the same dimensions as
standard SERVOMOTOR. See Pars. 8.1 (1) and
(2). Details of shaft extension are shown below:

. (4) Shaft Extension of Straight Shaft with
Shaft Seal

» TYPE USAREM-A5{_}"32S to -05A{_}2S (without brake)
SERVOMOTOR proper is the same dimensions as

stanard SERVOMOTOR. See Par. 8.1 (1) and
(2) . Details of shaft extension are shown below.

LR
3(0118)
LL LR _Lll°43)
LM |,3(0118) LE
2 o
q - q
AN N
p_1
3l
-
— |
Without Brake With Brake LR s LB
Type USAREM:- | Type USAREM- R|E|W|K s 8 Oiseal”
8 S %0 s
30 [ 031 o) | (197 _Sooee) 2% | 45 8 S 50 s -
(118) 14 S0 70 Lo 30 | 45 10981 7031 o) (197 S
(0551 _goones) | (2756 Joonz ) 0275328 023288 118018 35 [ g0 | 12 S, 350 | cpraonr
40 16 _Son 110 S0 03125 | 03371288 (142)((2361] (0551 _3ia| {2756 _Sogna )
(157) | (06299 Jooous) | (4331 _gocora) 05A ;25 | 05A; 325B | 40 | 25 | 50 | 73 16 2 | 110 2 B16007
07A; 325 | 077 125B |(157)](010)](1 97)(287){ (06208 _Joppua){ (4331 Seond

* Nippon Od Seal Industry Co  Ltd

(5) Shaft Extension of Straight Shaft with
Keyway and Shaft Seal

SERVOMOTOR proper and shaft extension are
same dimensions as standard SERVOMOTOR.
See Pars. 8.1 (1) and (2). Shaft seal 1s same
dimensions as shown in Par. 8.1 (4).



8.2 SERVOPACK DIMENSIONS in

mm (inches)

» TYPES CACR-SRA5AB1{IR, -SRO1AB1{ IR (200 V)

« TYPES CACR-SRA5AB2{ IR (100 V)

8-M4 SCREW
TERMINALS

4-6(0 24)DIA 1CN* MR-50RMA
(Right angle 50P)

h_i 000000000000000000006000000000

" T

MTG HOLES
/
£
a v
~
4 2 r'_‘_ o
o[fe Q= =
r{fe] < —_
[l 5|2 l PRINTED <
5]l 212 CIRCUIT ©
Vi®
viie o|& BOARD g
|~ = ol
el " ,
3 -
g V= *
50 16
1971 [\one 083
5(295}| MR-20RMA |45 250(9 84)
(Right angle 20P) 77
Detail of ) S
Mounting P_a_rt o g
m;j * Made by Honda Tushin Co Ltd
L je5B(]
r\::-:)ég&’ o Connector Attachments
: :'é’%ﬁ ﬁ Symbol | Manufacturer | Receptacle Type | Case Type
x‘ =t 1CN Honda MR-50F MR-50L
wnlo Tsushin
g 2CN Co Ltd MR-20F MR-20L
(197) =

4 TAPPED HOLES
FOR M4 SCREWS

Approx Mass

« TYPES CACR-SR02AB1{ iR TO -SR0O5AB1:} RY3(200V)
» TYPES CACR-SRO1AB2{iR TO -SR03AB2{R(100V)

10-M4 SCREW
TERMINALS

4-6(0 24)DIA 1CN* MR-50RMA
MTG HOLE/S (Right angie 50P)
L

250(9 84)

1MOUNTING PITCH 235(9 25

N2CNe

MR-20RMA

(Right angle 20P)
°

75(2 95)
100(3 94

Detail of
Mounting Part,

$ :g‘\ig\ ‘s\' Qﬂ
H

T
N

DPENIN(I;ON
5 || IMERES |5
(020)! 235(925) j(02

¥ | e
75(2 95) !
4 TAPPED HOLES
FOR M4 SCREWS

HEAT SINK

TN
JODOD0I0D |

[

= Il
i
¢ *
9 ©
PRINTED ©
CIRCUIT x
BOARD <
N
=' -
| Je
16
03]
45 250(9 84)
177
* Made by Honda Tushin Co Ltd Approx Mass
Connector Attachments
Symbo! | Manufacturer | Receptacle Type | Case Type
1CN Honda MR-50F MR-50L
—_— Tsushuin
2CN Co Ltd MR-20F MR-20L

2 8kg (6 16Ib)

3 6kg (7 92Ib)



8.3 PERIPHERAL EQUIPMENT in mm (inches)

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

PANEL Drilling Plan
- TYPE 25HP |ﬁ‘_‘5!“°‘°*°°“
§ ; 5 75(0 30)
T ° 25(010)_ DIA HOLE
x ~le DIA HOLE
S s HoH
2 Q= Laoy
S *
& &L 213 N l“”“ - (0 40)
8 ars1 |24+ "'MULTI-DIAL, TYPE MD

(148+004) 45 (0951:004)
(018)

(2) Power Supply for Brake
- Input 100 VAC, 90 VDC, Max 10 ADC
(B 9400876-2) Type LPDE-1HO1

« Input 200 VAC, 90 VDC, Max 10 ADC
(B 9400876-1) Type LPSE-2HO1

5001 9691

3001 181}

——

=

2 A0 1181IDIA
MTG HOLES

2 550 217)DIA FACING
4(0 157} DEEP

Y

1 LT

20
0787

NAMEPLATE ! [oXe)

[l
; 25(0984)
LEAD

Lead length 500mm (19 69) each

o

Lead color
AC input Side Brake
100V 200V Side
Blue Yellow Red
White White Black

Max ambient temperature 60°C

- For 100 VAC
(LPDE-1HO1)

DIODE

BRIDGE
BLUE e , RED
SUPPRESSOR
! ! OC SIDE
ACSDE (BRAKE SIDE)
SURGE
WHITE ¢ BLACK
« For 200 VAC
(LPSE-2HO01)
YELLOW RED (+)
AC SIDE (BRAKE sioE)

&

WHITE
|

]
|
i
_}DLACK (=)

Note Close or open the brake power supply circutt on either AC or DC side
Normally, operate on AC side (safer than DC side)

If it 1s operated on DC side, be sure to mount the surge suppressor near the brake
colil, because the brake coil may be damaged by surge voitage



9. TEST RUN

Before test run,
any deficiency.

check the following. Correct

9.1 CHECK ITEMS BEFORE TEST RUN
9 1.1 SERVOMOTOR

Before test run, check the following. If the
test run is performed after long storage, see

Par. 11, "INSPECTION AND MAINTENANCE".

+ Connection to machines or devices, wiring,
fuse connection, and grounding are correct.

+ Bolts and nuts are tightened.

- For motors with shaft seals, the seals are not
damaged and motor is properly lubricated.

9 1 2 Servopack
+ Setting switches are correctly set to satisfy
the specifications for the applicable SERVO-

MOTOR and optical encoder.

+ Connection and wiring leads are firmly con-
nected to terminals or inserted into the con-
nectors.

* The power supply 1s turned OFF 1f servo outputs
alarm.

+ Voltage supplied to SERVOPACK is 200 to 230V
*19% or 100 to 115V 128,

« The speed reference should be 0V (speed
reference circuit is short-circuited.)

9.2 TEST RUN PROCEDURES

9.2.1 Preparation for Operation

During test run, loads should not be appled to
the SERVOMOTOR . If it is necessary to start with
the driven machine connected to the motor,
confirm that the driven system has been ready
for emergency stop at any time.

* Power ON

After checking itmes in Par. 9.1, turn ON the
power supply. When the power ON sequence
is correct, according to Par. 6.1, the power 1s
turned ON by depressing the POWER pushbutton
for approximately 1 second.

- When the power is correctly supplied, 7-segment
LED [=.] and LED in MCCB light.

. When a Servo ON signal 1s input
on), the power circuit in the
operates and the motor 1s ready

(correct 1s
SERVOPACK
to run.

9 2 2 Operation

The operation is possible only while Servo ON
signal is ON.

+ Increase the speed reference voltage gradually
from 0V, then the motor will rotate at a
speed proportional to the reference voltage.

+ When the reference voltage is positive, the
motor rotates forward(counterclockwise viewed
from drive end-output shaft) (Fig. 9.1).

587 276

Fig 9 1 Motor Forward Running

9 2 3 Inspection during Test Run

The following items should be checked for during
the test run.

* Unusual vibration
* Abnormal noise
* Excessive temperature rise
If any abnormality 1s found, take corrective
actions according to Par. 12. At a test opera-

tion, the load and machine may not fit well at
first and result in overload.



10. ADJUSTMENT

10. 1 SETTINGS AT THE TIME OF DELIVERY

The SERVOPACK has been factory-adjusted as

follows:
Table 10. 1 Standard Adjustment and Setting Specifications
Rated Applicable SERVOMOTOR SERVOPACK Adjustment
a
Class | Output | SERVOPACK Optical Rated Starting PG
VO | WD | TpeCAGR | e | Ecoder | curen | Speed | Qumel | Freguency
- +
(HP) pulses/rev + ADC +A Ratio
50 SRAS5AB1ER AS5AE2 1500 10 30
(0.07) SRA5AB1FR AS5AF2 1000
100 SRO1AB1ER 01AE2 1500 14 40
(0 13) SRO1AB1FR 01AF2 1000
200 SRO02AB1ER 02AE2 1500 o8 80
200 (027) SR02AB1FR 02AF2 1000
300 SRO3AB1ER 03AE2 1500 37 110
(0 40) SRO3AB1FR 03AF2 1000
500 SRO5AB1ER 05AE2 1500 53 3000 r/min 160
(0.67) SRO5AB1FR 05AF2 1000 at rated X 1
700 SRO5AB1ERY3 07AE2 1500 53 speed 160
(0 93) SRO5AB1FRY3 07AF2 1000 reference
50 SRASAB2ER A5BE2 1500 17 50
(0 07) SRA5AB2FR A5BF2 1000
100 SRO1AB2ER 01BE2 1500 23 70
100 (0 13) SRO1AB2FR 01BF2 1000
200 SR02AB2ER 02BE2 1500 43 120
(0.27) SR02AB2FR 02BF2 1000
300 SRO3AB2ER 03BE2 1500 60 160
(0 40) SR03AB2FR 03BF2 1000
Table 10.2 Standard Factory-adjusted Switch Settings
SERVOPAGK SW1 Swe SEL1 | sSEl2 | sEL3
Hexad i
(16P Setting Switch) (m;:n ‘Sentch (3P Setting Switch)
Rated Dividing f/V Filter Mode
Class Output Type CACR- Ogglcsa; gggﬁ‘der Ratio Time Constant] Switch (MS) gA|S/Pt-PI
W(HP) g Setting Setting | Level Setting election
50(0 07) | SRASAB1ER
100(0 13) | SRO1AB1ER 1500 pulses/rev
200V 200(0 27) | SRO2AB1ER
o 300(0 40) | SRO3AB1ER 12345678
< 500(067) | SROSABIER,
g 700(0 93) | SROSABIERY3 | [ 0 0 00 @O OO
» 50(0 07) | SRASAB2ER 00000000
100V 100(0 13) | SRO1AB2ER .0 6ms 200 % MS
200 (0 27) | SRO2AB2ER Selection
300(0 40) | SRO3AB2ER 171
rol 123 123 123
50(007) | SRA5AB1FR
100(0 13) | SRO1AB1FR 1000 pulses/rev 000 000 Y )
ooov | 200(027) | SRO2AB1FR ©
w 300(0 40) | SRO3AB1FR 12345678
S 500(0 67) | SROSAB1FR
2 700(093) |SRO5ABIFRY3| | 0 0 0 @@ OO0
o 50(007) | SRAsaBzrr | | @99 @OO000
100V 100(0 13) | SRO1AB2FR
200 (0 27) | SRO2AB2FR
300(0 40) | SRO3AB2FR
@® Short-circuted O Open




Table 10. 3 Standard Factory-adjusted Potentiometer Setting

SERVOPACK VR1| IN-B | | VR3|ZERO VR5{ CUR | | VRe[LOOP]| | VR8| P/PI |
Class | Rated Output | SERVOPACK | Auxiliary Input Zero Dnft Max Current Loop Gain P/Pl Operation
\ W (HP) Type CACR- Setting Setting Setting Setting Setting
50(007) | SRA5AB1 ‘R
100(0 13) SRO1AB1: R
200 200(0 27) SR02AB1: _ iR
300 (0 40) SR03AB1: :R | (For setting (For setting (For setting
500 (0 67) SRO4AB1: R by the user) by the user) by the user)
700 (0 93) SR05AB1: RY3 410 6/10 6/10
100 100 (0 13) SR01AB2. R
200(0 27) SR02AB2: _:R
300 (0 40) SRO3AB2: R
Notes
1 In the Table above, : /+ ' shows approximate scale of potentio- 2 The polentiometers other than listed in the Table above are provid-
meter 7 ed for SERVOPACK Do not tamper with these with these poten-
For example, indicates 7/10 scale tiometers except for a special case as they have been preset at

the factory

10. 2 CHARACTERISTICS AT THE TIME (2) Speed Variation (Fig. 10.2)

OF DELIVERY Speed variation AN, dn:
The SERVOPACK has been factory-adjusted as

follows: ﬂx 10% < 019

(1) Speed reference input-servomotor speed ratio Nr

(no load) (Fig. 10.1) An

—X100% = 0 05%

Nr
SPEED (r/min)
RATED
"""""" SPEED (r/min) Ng RATED
SPEED (+) ! RATED
i £3000 fr—mm=scz oo - - l:‘: —4N
H 1
' 1
! SPEED, INPUT '
—8v g & (ACROSS 1CN-® :
i and @) !
' 1
: ] — ——L —4n _ MOTOR
i MOTOR RATEDY CURRENT
o] RATED CURRENT
SPEED (—) Fig 10 2 Speed Variation

Fig 10 1 Speed Reference Input—
SERVOMOTOR Speed Ratio



10.2 CHARACTERISTICS AT THE TIME
OF DELIVERY (Cont'd)

(3) Start-stop characteristics (Fig. 10.3)

Ip: Start current set value in Table 10.1.
The overshoot ( 4Nov) and undershoot ( 4Nusb)
when load inertia J.(GD?%) = motor inertia Ju(GD3),
are as shown in Table 10.4 (adjustment level
preset at the factory).

INPUT ACROSS 1CN-®, ®

10.3 READJUSTMENT

The SERVOPACK has been adjusted at the factory
to obtain optimum characteristics, and readjust-
ment is rormally unnecessary. If adjustment is
required depending on the use, readjust the
SERVOPACK referring to Table 10.5. (Do
not tamper with potentiometers.)

10.4 ADJUSTMENT PROCEDURES

6VDC
SPEED TIME Fig. 10.4 shows the arrangement of potenti-
REFERENCE RATED P
.‘_AEW SPEED ometers, and terminals for checking waveforms;
Table 10.5 shows potentiometer adjustment;
SPEED 4Nuwo TIME and Table 10.6 lists check terminals and func-
. tions.
MOTOR = TIME Adjust the potentiometers, observing the
N specified check locations. (Potentiometers should
not be tampered with.) Fig. 10.5 shows
waveforms at the respective check terminals for
Fig 10 3 Start—Stop Characteristics step responses at no load.
Table 10 4 Overshoot and Undershoot
at Step Response
Type CACR- 4 Novx 100 A Nuwx 100
SRAS5AB
SRO1AB
SRO2AB
0, [+)
SRO3AB 5% max 5% max
SRO5AB
SRO5AB1: IRY3
MONITOR TERMINALS
i N , O e—m (]
1 8
CSE Y [Jsw2 U
0 8
7-SEGMENT =1 | Ewl
1CN
VR3 5‘:"13
8
Mu
VRI @ ey
VR6 :> VR13| VR2
ﬁ VR7 | VR9
VR5 | CUR
8 VR4 | VR10
VR8 '
8 . CACRSRCA! :RBAI .}

Fig 10 4 Printed Circuit Board for SERVOPACK
Type CACR-SRCA IRBA



Table 10 5 Potentiometer Adjustment

Potentiometer VR1 VR4 VR3 [ZERO VR5
Functions Auxihiary input adjustment Proportional gain Zero drift adjustment Starting current adjustment
adjustment
To be adjusted only when Turning CW increases To adjust so that the Turning CW increases
the rated reference voltage | proportional gain Start/ | motor does not turn at the starting current
(+2 to £10V) i1s other than | stop by the motor the speed reference This has been adjusted to
How to +6V  Turn only to step input Adjust so voltage OV Turning full scale CCW at the
Adjust get the rated speed and do | that the overshoot and CW allows the motor factory
not operate other VRs undershoot decreases to be finely adjusted in
forward rotation and CCW
In reverse rotation
MOTOR SPEED « If the proportional gain 1s MOTOR SPEED ¥ OFYARD
+RATING t00 high h h
' v gh, overshoot or
': "\ rerenence | :;ndershoot Increases
iy INPUT the proportional gain 1s ,
0 ov too low, rise or fall ime 1s I LW
— REFE
Charactenistics A unstable =), v -
/ [ ’I
—RATING ¢ | (REVERSE
/| roTaTiON)
= == = = CLOCKWISE (CW)
————CW
= = == COUNTERCLOCKWISE
(CCW) = CCW
Adjustment O A O N
Potentiometer VR6 [LOOP VR8 VR21
Function Speed loop gain P/PI Selection PG 5V voltage
unctions adjustment adjustment adjustment
How to To increase gain, For special purpose Turning CW increases
Adiust turn CW voltage It 1s set at
J factory
Turn CCW If wiring to optical encoder
Charactenistics to prevent hunting _ i1s long causing voltage
drop, Increase voltage
{6V or below)
Adjustment O VAN VAN

Adjustment Directions
Mark O  Potentiometer should be adjusted in accordance with specifications and applications
Mark &  Potentiometer should not be adjusted except in special cases

Do not tamper with following potentiometers as they have been set at the factory
* VR2 VR9 VR10(For speed feedback adjustment)
* VR7(For max motor current adjustment)

* VR13(For current offset adjustment)



10.4 ADJUSTMENT PROCEDURES (Cont'd)

Table 10 6 Check Terminal Functions

Eg‘;,'ﬁ:;:?t f‘f:‘z Description
1 PA Phase A pulse input * Waveform at motor forward running
2 | *PA Phase A reverse input oas :
3| P8 PG input | Phase B pulse input g '_‘_I_T_l“m
4 *PB signal Phase B reverse input pet H H '
5 PC Phase C pulse input I M
6 *PC Phase C reverse input *Two phase pulse with 90° phase difference
+One generation per motor turning
7 - Not used Synchronizing with PA
8 PG5V | Optical encoder (PG) power supply volatge  +5 25V +50mV
1 PU Phase U pulse input from pole sensor ¢ Waveform at motor forward running
2 % PU | Phase U reverse input o
3 PV | Phase V pulse nput from pole sensor PU [_""_] l—"—l »
4 | %PV | Phase V reverse input PV l—'—‘—l ﬁl—l
5 PW | Phase W pulse input from pole sensor PW — f——_] '_.—
6 | *PW | Phase W reverse input
7 DIR | Monttoring of setting for motor running direction switching
8 PGOV | Optical encoder (PG) power supply voltage OV (PG common terminal of signal from pote sensor)
1 IN-A | For monutoring of speed reference input{connector 1CN between ® and ®)
2 IN-B ] For monitoring of speed reference aux input(connector 1CN between @ and ®)
3 VTG | Motor speed monitoring  +2 0VDC +5%/1000 r/m n
3 4 | T-MON | Motor torque monitoring =3 0VDC + 10%/100% torque
5 lu Phase U 200V 100V
6 | v | e g | PhaseV Type |A5| 01|02 |03 |05 A5 |01 02|03
7 w Phase W (synthesis of lu and Iv) V/IA| 08 04 |02|08} 04 (08
8 SG | Signal OV
1 +16V | Control power + 16V (16 1 0 1V)
2 - -
3 | +15V | Control power +15V(£5%)
4 | +5vP | Optical encoder (PG) power £5V(5 25V + 50mV)
Mot 5 +5V | Control power +5V(+5%)
6 | —15V | Control power —15V(£5%)
7 _ -
8 SG Signal OV
1 Valm | Alarm detection voltage{6 385V £10mV)}
2 - -
Oalm | For observation of TM102-1
CH1 VIG | £20VDC +5%/1000 r/min
CH2 T-MON | £30VDC + 10%/100% torque (meck torminal on ront pane!
CH3 SG Signal OV
Notes

1 Do not attempt to adjust except check terminal (with buffer amplifier) on front panel

2 The check terminal on front panel 1s measured by oscilloscope For other check terminal measurements do not connect the

adjacent two check terminals If connected the electncal parts may be damaged



+6V
INPUT(TM3-1) ov oV —6V v

TORQUE REFERENCE OV M M
cH2 Mo | approx —4sv LI

MOTOR CURRENT  _
PHASEUTM35 oV U A % V
PHASE V(TM3-6) AV, Y\, A", N\~

MOTOR SPEED _
Fig 10 5 Waveforms at the Respective CH1 (VTG) ovm

Check Terminals for Step Responses
(No Load) —2Vx Nr/min/1000 +2Vx Nr/min/1000

10.5 SWITCH SETTING
The four switches([SW1], [SELI], [SELZ], [SEL3)

and hexadecimal digital switch [SW2], have the
following functions:

Table 10 7 SW?1 Setting and Functions

Setting Switch No Contents With Short-circurted With Open

' 2P. 8000 r/min

o°

10 % (approx 450 r/min)
NO DB operation

20 ps

1000 pulses/rev

Motor setting s

1
2 Phase compensation
3 TG ON level

4 OT mode
5

6

7

PWM phase shift
PG pulse

Test mode
e Test mode {User disable)

* Standard factory-adjusted switch setting

[Sw1]

1

2

3

4

5

6

700

8 (OO

Table 10 8 SW2 (digital switch) Setting and Functions

SW2 tge |l gl 2|3|4a|5]6|7|8|9|alslc|pl|elcF
Setting
Frequency)
D'ﬁ'ﬁ.fg /1 11/2 11/3(1/4 11/5}11/6 |1/10(1/12{1/16(1/20]1/30| 2/3 | 2/5 | — - -

* Standard factory-adjusted switch setting



10. 5 SWITCH SETTING (Cont'd)

Table 10 8 SEL Setting and Functions

11. INSPECTION AND MAINTENANCE

11.1 AC SERVOMOTOR

The AC SERVOMOTOR has no wearing parts (¢ g brush-
es), so sumple daily inspection 1s sufficient The inspection
schedule for the motor 1s shown 1n Table 11.1.

Do not disassemble the motor

If disassembly 1s neces-

sary, contact your YASKAWA representative

SEL Setting Functions
3
u 06 ms
1 2 3
SEL1 ' 11ms
1 2 3
O|0|0O 06 ms
No MS
SEL2 Varnable MS level
1 2 3
olO{O MS level 200%
MS operation
SEL3 IN-B input
P/PI control

Normally MS ON
(P operation)

Table 11.1 Inspection Schedule for Motors
Inspection item Frequency Inspection Operation
Vibration Dail Feel manuall | if abnormal vibration or noise is found, contact
Noise y Aurally your YASKAWA representative
Exterior and Cleaning | As required | Clean with dry cloth or compressed air
Insulation Annuall Make sure that it is more than 10MQ by measuning with a 500V
Resistance Y megger after disconnecting the motor from the controller
Shaft Seal Every 5,000 hours | Replace shaft seal
Every 20,000 |!If worn or damaged, replace after disconnecting the
Overhaul hours or motor form the driven machine
5 years Contact your YASKAWA representative
* Parts Replacement Schedule
The following parts should be replaced periodically since
they may become worn mechanically
Table 112 Parts Replacement Schedule
Part Name Interval Remarks
Bearing 20,000 hours Disassemble the motor to replace with new one
Shaft Seal 5,000 hours Replace with new one

* Standard factory-adjusted switch setting

11.2 SERVOPACK

SERVOPACK does not require daily maintenance
However, 1t 1s advisable to perform the following main-
tenance at least once a year

However, when the SERVOPACK

1s overhauled by

YASKAWA, check the user constants before running since
they are reset to the standard setting

Table 11 3 Inspection Schedule for SERVOPACK
Inspection ltem | Frequency Operation Corrective Action
Cleaning of Visually check for dust or oil on | Clean with dry cloth or
SERVOPACK and board parts compressed air

Loose screws

Check for loose screws of terminals
and connectors of 1CN and 2CN

Retighten

Every | of SERVOPACK
Deterioration of 1 year Visually check for discoloration,
SERVOPACK andlor brakage or disconnection resulting | Conatct your YASKAWA
parts on board from heat, bumping, etc representative
Cooling fan Check if the fan rotates normally

+ Parts Replacement Schedule

The following parts should be replaced peniodically since

they may become worn mechanically or deteriorated

with age

Table 114 Parts Replacement Schedule
Part Name Interval Remarks

Smoothing capacitor 7 to 8 years | Replace with new one (Decided after inspection)
Circuit protector or relays — Upon mspecton, decided whether they should be replaced
Aluminum electrolytic capacitor on PC board| 5 years Replace with new one (Decided after inspection)

Note Optimum operating environment is as follows
Ambient temperature  30°C on average

Load factor

80% or less

Operating rate 20 hours or less per day
— 46 —



12. TROUBLESHOOTING GUIDE

12.1 AC SERVOMOTOR

WARNING

Corrective actions in f—g should be performed
after turning OFF the power

Table 12.1 Troublesooting Guide for AC SERVOMOTOR

Trouble

Cause

Motor does not
start

Loose connection

Tighten connection

Corrective Action

Wrong wiring

Overload

Correct wiring

Reduce load or use a larger motor

Motor defective

Unstable operation

Wrong wiring

Motor overheats

Excessive ambient

Measure voltage across motor terminals U, V, and W
with a tester When correct, replace motor

Reduce below 40 °C

temperature
Motor dirty Clean motor surface
Overload Reduce load or use a larger motor

Unusual noise

Motor loosely mounted

Tighten foundation bolts

Motor misaligned

Realign with driven machine

Coupling out of balance

Balance coupling

Noisy bearings

Check alignment, loading of bearing, lubrication and
contact Yaskawa representative

Vibration of driven machine

Contact the machine manufacturer




12. 2 SERVOPACK
12 2 1 LED Indication (7-segment) for Troubleshooting

Table 12 2 LED Indication for Troubleshooting

LED | Detection Lighting Condition Probable Cause Corrective Action
Goes ON when power is supplied to |  Defective control circuit board ¢ Replace the SERVOPACK
the control circurt (1 PWB)
Goes ON when power is supplied » Defective current feedback circuit |  Insert the 3CN connector firmly
to the main circutt and servo * Defective main circult transistor * Replace the SERVOPACK
power 1s turned ON module
* MCCB does not trip
E Over- Goes ON when power is suppled to | e Defective motor grounding * Replace the motor
current the main circuit and servo power is e Defective main circuit transistor ¢ Replace the SERVOPACK
turned ON module
* MCCB trips
Goes ON when power is supplied to | ® Defective main circuit transistor ¢ Replace the SERVOPACK
the main circuit module
Goes ON when the motor is running |  Faulty internal elements * Replace the SERVOPACK
¢ Defective internal elements
Goes ON when power 1s supplied to | ® Defective control circuit board * Replace the SERVOPACK
the control circuit (1PWB)
Circutt Goes ON when power i1s supplied to | ® Defective main circuit diode * Replace the SERVOPACK
protector the main circuit module
tnpped e MCCB trips ® Check If there 1s disconnection in
the wiring leads in SERVOPACK
¢ Check the conduction state on
connhecting parts
Goes ON when power is supplied to | ® Defective control circuit board * Replace the SERVOPACK
the control circut (1 PWB)
Regener-
ative Goes ON approximate 0 5 to 1  Defective regenerative ransistor o Replace the SERVOPACK
trouble second after power Is supplied to the
main circutt * Regenerative resistor » Check and replace the regenerative
disconnection resistor (Replace the SERVOPACK )
Goes ON when the motor starts or ¢ Load nertia (GD?2) too large * Check the inertia of the machine
o slows down with the value converted to the
ver- motor shaft
voltage
* Defective regenerative circuit * Replace the SERVOPACK
When the reference is input, the * Motor connection error * Correct the motor connection
Over- motor runs fast and @ goes ON ¢ Optical encoder connection error | e Check and correct pulses in phases
E, spesd A, B,C, U, Vand W with 2CN
* The reference input voltage too ¢ Decrease the reference input
large voltage
Voltage Goes ON when power Is supplied to | ® Defective main circuit doide ¢ Replace the SERVOPACK
drop the main circuit module
Goes ON when power is supplied to | ® Defective control circuit board * Replace the SERVOPACK
the control circuit (1 PWB)
Goes ON during operation * Operation with 105% to 130% * Check and correct the load
* When power to the control circuit or more of the rated load (may be overload)
is turned off and then turned on
Ii, Overload again, the operation starts

The motor rotates, but the torque is
unavailable When power to the
control circult is turned OFF and then
turned ON again, the operation starts,
but the torque Is still unavailable

* Motor circuit error connection,
such as U—V, V=W, W—U or
single-phase connection

e Correct the connection




Table 12 2 LED Indication for Troubleshooting (Cont'd)

LED

Detection

Lighting Condition

Probable Cause

Corrective Action

A/D

Goes ON when power 1s supplied to

« Defective control circuit board

* Replace the SERVOPACK

error the control circuit (1 PWB)
l;] CPU Goes ON during operation * Faulty internal elements » Resume after reset operation
error » Defective internal elements * Replace the SERVOPACK
The motor does not rotate, and [L] | « Encoder cables are brcken * Replace the cable
E and [ ] blink alternately when the * Contact fault of connector or de- | ¢ Check the signal in phases U, V,
servo power Is turned ON fective encoder and W
Blink alternately after the motor rotates | « Wrong combination of motor and | « Check and correct the combina-
Overrun | momentarily at starting or during op- Servopack tion
preven- | eration  Disconnection, contact fault, con- |  Check and correct pulses in phases
tion nection error, defective encoder A,B UV, and W

* Correct the connection

« Blink alternately after the motor
rotates momentarily at starting
» Blink alternately during operation

* Wiring error

* Correct the wiring

» Contact your YASKAWA represen-
tative

*The LED @ displays one of three type indications according to the trouble conditions
These displays will blink alternately between and [II , or

12 2 2 Examples of Troubleshooting for Defective Wiring or Parts

Table 12 3 Example of Troubleshooting for Defective Wiring or Parts

Trouble

Check Items

Corrective Action

MCCB trips immediately after Power
ON and Servo ON

* Main circuit wiring (such as motor
grounding)

* Correct the wiring

The reference 1s input, but the motor

* Voltage across ®, and @

* Check the AC power supply circuit

does not run

* Trouble LED OFF

* |f LEDs are ON, check the cause

» Speed reference voltage
* P-CON, N-OT, P-OT, S-ON signal

» Adjust the speed setting
potentiometer (supplied by
the user)

12 2 3 Examples of Troubleshooting for Incomplete Adjustment

Table 12 4 Examples of Troubleshooting for Incomplete Adjustment

Trouble Cause

Corrective Action

Motor rotates even If the speed refer-
ence voltage 1s 0V

Incomplete ZERO potentiometer adjust-
ment

Adjust VR3 !ZERO| correctly

Motor vibrates or vibration frequency Is
too high. approx 200 to 300 Hz

(When vibration frequency equals
commercial frequency )

Speed loop gain too high

* Excessively long lead of SERVOPACK
mnput circuit

* Noise interference due to bunding of
signal hne and power line

Turn VR6 [LOOP| CW to increase the
speed loop gain

* Decrease length of lead

* Separate input circuit line from power
hine or connect input circuit to low
impedance less than several 100
ohms

Motor speed overshoot is too large at
starting or stopping

» Speed loop gain too high

» Turn VR6 [LOOP] CW to increase the
speed loop gain
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