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With the manufacturing technology enhanced over a half-century
and accmulated servo application knowhow, YASKAWA is dedicated
to developing YASKAWA DC SERVO DRIVES.

We have developed the single-axis specialized POPULAR SERVO
(PS series) to meet market demands. This servo allows selecting a
single-axis as a component of a combination of axes. Adding to the
conventional double-axis specialized PS, the new POPULAR SERVO
offers a broader range of selection of machine types for different

purposes.

This manual consists of three sections:

PRODUCT OUTLINE,

DESIGN and SERVICE. PRODUCT OQUTLINE describes specifications,

dimensions and configurations.

DESIGN shows detaills of product

specifications and SERVICE adjusting methods and troubleshooting.

FEATURES

(1) Free combination of axes by selecting
indivisual axes

The single-axis specialized POPULAR SERVO
offers free axis combinations for different
purposes by selecting every component axis.

(2) 2 axes provided on one board

PS Series is composed of a cahle and two
motors exclusively used for one-hoard type
controllers {SERVOPACK ), which utilizes
user's space factor effectively.

(3) Various types

A suitable motor can be available for any
machine by selecting high/low torque and
high/low revolution types.

(4) Higher accuracy

Comparison of resolution

- Stepping motor: 0.72 deg/step
{Approx. 500 pulses/rev )

- DC servo: 0.3 deg/step
(600 pulses/rev X 2-multiplier )

k=

SERVOPACK
(For | Axis Type}

SERVOPACK
(For 2 Axes Type)

{5) High-speed

Comparison of instructed frequency
+ Stepping motor: 10 kpps (1200 r/ min}
- DC servo: 60 kpps (3000r/ min)

(600 pulses/rev X 2-multiplier )

() High-acceleration
{(7) Smooth operation at low speed
(8) Low noise

Free from magnetic noise peculiar to
stepping motors.

(9) The optical encoder is provided with
zero point pulse,

(10) The motors and the SERVOPACK caneasily
be connected with the cable attached.

Minertia Mother
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1. CONFIGURATION

Fig. 1 and 2 show the configuration of PS Series.

1m MAX.

TYPE CPCR-PSA3CSY: | STANDARD SET

POWER
SUPPLY
+24v
+12v
=12V

+ &V

PULSE

GENERATOR 1m MAX

CW/CCW

SIGN+PULSE
[TRAIN OR

PULSE

1m MAX
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PULSE
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TRAIN OR
CW/CCW
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PULSE

; SERVOPACK
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Fig. 1 Configuration (For 1 Axis Type)
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Fig. 2 Configuration {For 2 Axes Type)
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2. STANDARD CONFIGURATION

PS Series is a set consisting of one SERVOPACK,
one or two motors with the same capacity and

connection cable.

Refer to Table 1 and 2 for your inquiries.

(1) TYPES CPCR-PSA3CSY i (For 1 Axis Type)

Table 1 Standard Set Contents
Cable

Product SERVOPACK Motor For motor, For command For power

Code (1 Unit) (1 Units) PG (3m X 2) (li;lpl;(t ) (Eﬁppiyn
PS-P7J6-3 CPCR-PSA 3 C8Y | | UGPMEG-0TD *
PS-P9J6-3 CPCR-PSA 3 C8Y 3 | UGPMEE-09D * CPER-CLD
PS-T156-3 CPCR-PSA 3 CSY 5| UGTMEM-01SD
P5-T1M6-3 CPCR-PSA3CSY 7| UGTMEM-01MD
PS-T1L6-3 CPCR-PSA 3 CSY 9 | UGTMEM-01LD
PS-T356-3 CPCR-PSA3CSY11 | UGTMEM-038D
PS-T3M86-3 CPCR-PSA3C5Y13 | UGTMEM-03MD
PS-T3L6-3 CPCR-PSA3CSY15 | UGTMEM-03LD
PS-T656-3 CPCR-PSA3CSY17 | UGTMEM-065D
PS-T6MG-3 CPCR-PSA3CSY 19 | UGTMEM-06MD
PSTOL63 | CPCRPSAICSYZI | UGTMEMOGLD | o ocoh | CRORCCDz ) CPERCEOL
PS-T1SA-3 CPCR-PSA3CSY25 | UGTMEM-015D
PS-T1IMA-3 CPCR-PSAZCSY26 | UGTMEM-0IMD
PS-TILA-3 CPCR-PSA3CSY27 | UGTMEM-0ILD
PS-T35A-3 CPCR-PSA3C5Y28 | UGTMEM-035SD
PS-T3MA-3 CPCR-PSA3CSY29 | UGTMEM-03MD
PS-T3LA-3 CPCR-PS5A3CSY 30 | UGTMEM-03LD
PS-T6SA-3 CPCR-PSA3CSY31 | UGTMEM-06SD
PS-T6MA-3 CPCR-PSA3CSY32 | UGTMEM-06MD
PS-T6LA-3 CPCR-PSA3CSY33 | UGTMEM-06LD

# DC reactor is provided. (Type: X 5040)
Notes: 1. Any combination other than the standard is available on consultant.
(EX.: With 500 pulses,/rev )
2. Product code description
PS-T3MG6-3
MOTOR PG CABLE : 3m
PG PULSE 6 : 600 PULSESREV

PS SERIES

A : 1000 PULSES ~/REV
MOTOR TYPE : UGTMEM-03MD



(2) TYPES CPCR-PSA3CWY:} (For 2 Axes Typs)

Table 2 Standard Set Contents

Product
Code

SERVOPACK
{1 Unit)

Motor
{2 Units)

Cable

For motor,
PG 3m X 2)

For command
input
(Im X 1)

For power

supply
{Im X 1)

PS-P7J6-P7.J6-33

CPCR-PSA3CWY 1

UGPMEG-07D *

P5-P9J6-P8J6-33

CPCR-PSA3CWY3

UGPMEE-09D *

CPCR-CCO03

PS-T156-T156-33

CPCR-PSA3CWY )

UGTMEM-015D

PS-T1M6-TIM6-33

CPCR-PSA3CWY T

UGTMEM-01MD

PS-T1L6-T1L6-33

CPCR-PSA3CWY S

UGTMEM-0ILD

PS-T356-T356-33

CPCR-PSA3CWY11

UGTMEM-03SD

P5-T3M6-T3M6-33

CPCR-PSA3CWY13

UGTMEM-03MD

PS-T3L6-T3L6-33

CPCR-PSA3CWY15

UGTMEM-03LD

PS-T656-T656-33

CPCR-PSA3CWY17

UGTMEM-065D

PS-T6MS6-TEM6-33

CPCR-PSA3CWYI1Y

UGTMEM-06MD

PS-T6L6-T6L6-33

CPCR-PSA3CWYZ21

UGTMEM-06LD

PS-T1SA-T15A-33

CPCR-PSA3CWY25

UGTMEM-01SD

PS-TIMA-TIMA-33

CPCR-PSA3CWY26

UGTMEM-(31MD

PS-TILA-T1LA-33

CPCR-PSA3CWY27

UGTMEM-01LD

PS-T3SA-T3SA-33

CPCR-PSA3CWY28

UGTMEM-035D

PS-T3MA-T3MA-3J

CPCR-PSA3CWYZ29

UGTMEM-03MD

PS-T3LA-T3LA-33

CPCR-PSA3CWY30

UGTMEM-03LD

PS-T6SA-T6SA-33

CPCR-PSA3CWY3l1

UGTMEM-068D

PS-T6MA-T6MA-33

CPCR-PSA3CWY32

UGTMEM-06MD

PS-T6LA-T6LA-33

CPCR-PSA3CWY33

UGTMEM-06LD

CPCR-CC04

CPCR-CC 02

CPCR-CCO1

% Two DC reactors are provided.

Notes: 1. The motor is provided with optical encoder having 90° difference 2 - phase pulse and zero point pulse.

2. Any combination other than the standard is available on consultant.
With 500 pulsesrev )
3. Product code description

(EX.:

PS-T3M6-T3MB-33

P3 SERIES

-

e

2ND AXIS
1ST AXIS
2ND AXIS

2ND AXIS

1ST AXIS

18T AXIS

MOTOR /PG CABLE: 3m
MOTOR PG CABLE : 3m

PG PULSE 6 :

600 PULSES,/REV

A : 1000 PULSES./REV
MOTOR : UGTMEM-03MD

PG PULSE 6:

600 PULSES /REV

A : 1000 PULSES /REV
MOTOR : UGTMEM-03MD



3. CONNECTION

SERVOPACK CPCR-PSA3CSY:.[(For 1 Axis Type)

POWER *2
SUPPLY  CABLE(CPCR-CCOT) l

ImMAX  mep 40N
+24v 511
ov BLACK: P UGTMEM®*
o|2 n
N
-, 20N
(o]
y) 1 ]#{ moror
°|° - /
o|6 / P
| | 7 V £ ©
(o]
CABLE
o {CPCR-CC04)
FLAT CABLE el
{CPCR-CCO2)
PULSE GENERATOR T MAX. 1oN
SIGN —
o|B10
AXIS SIGN SIGNAL av
o|Aato
PULSE o
o
AXIS PULSE SIGNAL ov
o| A9
RESET o
Q
RESET SIGNAL av
mp o ae
CONT
AXIS POSITIONING COMPLETED ~e— olps
ACARMT
AXIS ALARM OUTPUT —e—0 ol Ra
B-PHASE OUTPUT - oles
A-PHASE OUTPUT o2
ZERO POINT OUTPUT ol g1

Fig. 3 Typical Conrection of SERVOPACK (CPCR-PSA3CSY™ %), Motor and Peripheral Devices

Table 3 Connector List

SERVOPACK Side Cable Side Cable Side %1 Por details, refer to Sect. 6, “CONNECTORS”
Connector Type | Connector Type | Pin Type | emarks on page l6.
*2 Typical power supply
N1 PS-?UPEEJ-B%F-LPI ESZ0SEN-DAP - Flat cable 24V: RWS 200-24 made by Nemic Ramda, Ltd.
- +£12V, 5V : RT-3-522 made by Nemic Ramda,
N2 5973084 5195.08 5225TL | Caulking tool Ltd.
(MOLEX) SI84TL | JHTR5908 %3 For details, refer to Sect. 7, 1/0 SIGNALS”
5273074 }%%2}{5&[‘91& on page 20. )
CN 4 5195.07 (E10471) *4 When the motor is of UGPM type, DC reac-
(MOLEX) tor is required to be connected.

JATTACHED
? AC REACTER X5040
¥

MOTOR
» TYPE UGFM

s |
7 ]

CABLE
(CPCR-CC03),
3m




3. CONNECTION (Cont’d)

SERVOPACK CPCR-PSASCWY!
CABLE (CPCR-CCO1)
A|leN"

T MAX
RED —

i(For 2 Axes Type)

UGTMEM**
CABLE It
{CPCR-CCO4),
2CN*! Im
———————{ |#{ |moror
-
ERE
CABLE
{CPCR-GCD4),
FLAT CABLE*? Im
PULSE GENERATOR %cr:c’&i}-i:xcoz) o
SIGN 1 —
1STAXIS SIGN SIGNAL gy °|B1o UGTMEM® ¢
PULSE 1 °|A10 CABLE 0l
1ST AXIS PULSE SIGNAL gy © B9 o {cpeR ccoa)
SIGN 2 o189 — = (L
2ND AXIS SIGN SIGNAL gy ° B8 -
o |A8 >
PULSE 2 olg7 PG
2ND AXIS PULSE SIGNAL OV CABLE
o|a7 {CPCR-CCOA4),
RESET 3m
RESET SIGNAL (COMMON mmp | ©|B6
IN1ST AND 2ND AXES) ov olag
1ST AXIS POSITIONING COMPLETED =—=OIN 1 olB5
IND AXIS POSITIONING COMPLETED-=—COtN 2 o|as
1ST AXIS ALARM OUTPUT = ALARM 1 o|Ba
2ND AXIS ALARM OUTPUT =—2LARM 2 o|ad .
%1 For detalls, refer to Sect. 6, "CONNECTORS”
B-PHASE OUTPUT [+] B3 on page ]6
1ST AXIS { A-PHASE QUTPUT o(B2 *2 Typical power supply
ZERO POINT QUTPUT o(B1 ZfV RWS 200-24 made by Nemllc\j Ram{i{a, L(;,d
B-PHASE GUTPUT olas IT‘LEZV, 5V : RT-3-522 made by Nemic Ramda,
2ND AX'S{ A-PHASE OUTPUT °|A2 *3 For details, refer to Sect. 7. “I/O SIGNALS”
T %4 When the motor is of UGPM type, DC reac-
tor is required to be connected.
Fig. 4 Typical Connection of SERVOPACK (CPCR-
PSA3CWY D), Motor and Peripheral Devices
Table 4 Connector List
SERVOPACK Side Cable Side Cable Side Remarks
Connector Type Connector Type | Pin Type AWACHED
DC AEACTOR X5040
PS-20PE-D4T1-LP 1| PS-20SEN-D4P _
CN1 (JAE) 1.1C Flat cable
MOTOR
) % TYPE UGPM
CN2 5273-08A 5225TL | Caulking tool
9195-08
CN3 IMOLEX) 5194TL
JHTRS5906
(5225TL) CABLE
CN 4 S2TE-07A 5195-07 JHTR5904 (CPCR-CCO3).
(MOLEX) (5194TL)

_10_



4. DIMENSIONS in mm tinches)

41 MOTORS
+ UGTMEM -0

« UGTMEM -03

« UGTMEM - 086

A, B: External terminal
Note: For dimensions of L. and LL,
see the next page.

ROTATION
L :
D.10
LL 16 g L (0004) A
28 15 [0.83) £ =
(11005 | 14 006 [ | g §§ E 0.10 g
rinEs i § (0 004) &
Laz)
| 5 '
< : <
g g i ] g E: TN
23 TF 133
b . g
OPTICAL ENCODER <
A ; §§ 2 M3 TAPPED HOLES, 5 {0 20) DEEP
B
K=
=3
. &=====ROTATION
010
| 00a1*
LL 25 T =
0 98 Z 2
33 ss |0 F 2522
~A.30 w61y ©16| ofE0E
o Betho
a 10,20} 5[
0 20) Slga
).
N R 4 -
S [a]
£ n
| it
OPTICAL ENCODER
0.06 010
l/!w(m}[»‘\ —IOIWH!A] 4-M4 TAPPED HOLES. 6 (0 26) DEEP

LL

L==—==3 RQTATION
|Je.10
10 {0004} —
18] o |8
©18) 3 (06041 : 83
gt A i ) ]
| sfE )
B (7
e -
=]

85 DlA
(3.35 DIA)

a00
uth
(1 5748208, DIA)

0.06], 4-M5 TAPPED HOLES, 8 (0 31) DEEP



83

ROTATION
2

33(0.13)DIA 4 HOLE

APPROX.WEIGHT: 0.4kg (0.91b)

r
321
4.1 MOTORS (Cont'd) s o
G G O E 3(52‘09) ig |18
- PMEG - 9, 21
U 07 Froeed (1.38y {mom Uﬁ‘(o 83)
25| | |2
(©10) | 10.08)
=
=
EE R
?gag
Hazh
z 2 olg 2 lz |z
P S L 4343
LY — YT 83554
g fg 8 i 3 S_gﬁm o
ol = L]
& 75,02
R {0 0008,
g ENCODER CABLE  OPTICAL ENCODER
MOTOR CABLE Jf 1
0072
80 )
50 (315 30,_,_l
o .87 g 10.6
- UGPMEE -09 Di_iE 35 15| 4, 195710 &1
.38 7
38 [o55] |77
TS I (T R
2
-
N [=] %“é
3k
slo
«|% g =12 |z |-
slod ; g 4
R L e SR
=] i At FlPgleges "
(Al 4 0.0z I
00008}
OPTICAL ENCODER
0.30
l(0012)

APPROX.WEIGHT:

Approx Optical Encoder v MOTOR CONNECTOR
Motor Type L LL Weight Type Pulse/Re AMP 172165 - 1
kg /1bs UTOPT - 050 MX 500 1 |A(+)| Red
UGTMEM-01SD4[ E  [ld1 150 028 UTOPI- 060 MX * 600 5 [B(—)|Black
* ~
UGTMEM-0IMD4E |20l | 85 | 0.3 UTOPT - 100MX 1000 ENCODER CONNECTOR
131- 0985 3432 g- Zg #: STANDARD AMP 172168 - 1
UGTMEM-0ILDATIE  [Sradi=mes e T [ +ov Red
-1 135 | 110 i.1 2 |ov Black
UGTMEM-035D2._E 53l [4.33 54 S Er— Blac
149 1 124 1.3 annel A Output | Blue
UGTMEM-03MD2: _E 5.87 | 4.88 2.9 4 Channel B Output | Yellow
UGTMEM-03LD2E 616432 513:183 ég 5 | Channel Z Output { Green
140 | 110 1.6 6 | Shield -
UGTMEM-065D2; iE 551 1433 35
147 | 117 1.7
UGTMEM-06MD2."E =79 1 4 61 37
v | 168 | 138 | 2.6
UGTMEM-06LD2. {E 6 61 5. 43 5F

Note:
ALL DIMENTIONS in “11;“

ROTAT!ON

427
45(018) DIA. 4 HOLE

0.70kg (1.51b)

_12_




4.2 SERVOPACK

(1) TYPES CPCR-PSA3CSY.}
(For 1 Axis Type)
110(4.33) (1.47) (098} 10(0.39)
90(3.54)
s B o
T 4
T [ HF e
R
J e
PARTS ol 8 ‘ £
MOUNTING ] ‘ Z
FACE ol o o
Te b
i
| F
+ ¢u_||_ L da
4.3 CABLES
(1) CPCR-CC02* (For Command Input)
f 10001100

‘ {39 37%394)
PS-20SEN D4P1-1C

20 PIN FLaT LI JAB)
CABLE r
3365-20

TO SERVOPACK

1CN

% Cut these wires to the length required.

(3) CPCR-CC04 (FOR MOTOR UGTMEM)
- 3000 300
i— {118 11=1181)
TG SERVOPACK AWG 20
Cl
oy -

5195-08

{MOLEX) SHIELDEP

CABLE

44 DC REACTOR

43 (169 |, 100*30

(3944118)

|-

172165-1
(AMP})

(3CN)
5195-08 SHIELDED CABLE l:]
{MOLEX}
3000 *300
(1181121 81) !
30 (1.18}
MAX.
M4 SCREW

_13._.

(2) TYPES CPCR-PSA3CWY L]
{For 2 Axes1 ;I'ype)
150{5.91) 50 (D.QB) 10(0.39}
1‘ 130(5 12) - {197) SSLLA”
! ! SH
| | U/ FOR M4
& o — -q-a/sanW
a
g
PARTS &= 2
MOUNTING o2 £
FACE 5 g é
" o
g
©- v O R 8
(2) cPcR-ccot™ (FOR POWER SUPPLY)
. 10001150 |
| (39 372591) | 5195-07
{MOLEX)
TO SERVOPACK
AWG 20 =» 4CN
(4) CPCR-CC03 (FOR MOTOR UGPM)
TO DC REACTOR
»Icv)z“z"%-qﬂ 192243-1
{AMP) {AMP)
m»IOFS, AR s
{AMP) ' M
TG MOTOR
TO SERVOPACK )
35RO g adi



5. SPECIFICATIONS

1
Table 5 Specifications {Combination Characteristics of SERVOPACK and Motor}*

Kind Low Torque,” Medium Torque,” High Torque”
Item Flat Type High Speed Type Medium Speed Type Low Speed Type
Type UGPMEG| UGPMEE|UGTMEM|UGTMEM|UGTMEM|UGTMEM|UGTMEM|UGTMEM|UGTMEM| UGTMEM| UGGTMEM
- yp 07D 09D 0180 | .01MD | -GILD ;{ 038D | -03MD | -03LD | -08SD | -06MB | .G6LD
£ | Rated Output w| 16 32 14 16 16 34 33 30 30 27 2
Q
= | Rated Torque Nem | 0.05 [ 0.0775 | 0.0441 | 0.0618 | 0.0784 | 0.216 | 0.314 | 0.412 | 0.353 | 0.520 | 0.784
g foz-in) | {7.00) | (10.0) | (6.25) | 8.76) | (11.1) | (30.6) {44.5) | (58.4) | (50.0) | (73.7) 111
oo Peak Torque Nem | 0.081 0.11 0.13 0.18 0.22 0.31 (.44 0.58 0.52 0.72 1.06
& q foz-in) | (11.5) | (15.7) | {18.3) | (25.7) | (30.9) | (44.6) | (62.6) | (82.1) | (7L.2) | (102) | 150
Rated Speed ./ min,|=2 3000 4000 3000 2500 2000 1500 1000 700 800 500 300
. PSA3CS | PSASCS | PSATCS | PSA3CS | PSABCS | PSAICS | PSASCS | PSASCS | PSA3CS | PSASCS | PSA3CS
Type For 1 Axis Type PS-CPCR-| ™y Y3 | v5 yes| ¥7, ¥ | Y9, V87| ¥, v28! Y13 v99|vi5 vao|vir, v31lvig yaz|vel yas
ESA3 CW | PSA3CW | PSA3CW | PSAICW | PSA3 CW | PSA3CW | PSA3CW | PSASCW | PSATCW | PSASCW | PSAI CW
For 2 Axes Type PS-CPCR| "™y, Y3 | Y5 Y250 v7, Y260 Y8, vo7|viy, vos|vis ves|vis vae| viz, vatl vis, vas| vai va
¢ | Gontinuous Outpul
&| Gurrent, (Effective 2.7 3 1.7 1.7 1.7 3 3 3 3 3 3
:s g urrent
EE Max Qutput Current ADC| 4 4 4 4 4 4 4 4 4 4 4
glfwu;r Main Circuit 4VDC*10%, BA; Continuocus, 8A at peak
. | Supply | Gomet Foer +5VDC 5%, 1A / 12VDCL5%, 0.2A / —12VDC +5%. 0.15A
=
-2 | Control method FET PWM method
o
|5}
% Feedback Optical encoder (f/V converter provided)
c%‘. Environ. | Temperature 0to +40°C
& |mental
é '@ |condition| Storage Temp —20 to +75°C
m ..
§ Humidity 90 % or less (non-condensing)
E Structure Board type
5]
o Sign + pulse train input (CW,/CCW available depending on setling),
C P
X | Gommand Pulse 5V level, 50 % duty pulse
T | Froqmand Puise %310 to 30[0 to 400 to 30[0 t0 25/0 t0 200 t0 15 0 10 10 0 to 7] 0108 0 to 51 0 1o 3
&p
# | Control Signal Reset {common in lst and 2nd axes}
Output Signal Encoder (Phase-A, -B, zero point) Pulse, alarm for each axis,
o positioning completed in each axis
'-d . v
'g Protective Function Error counier overflow, encoder, base block by detection of phase-A or -B, fuse
—
A,
2 Indication Alarm LED for each axis
Q . . .
%5 | Function Switching | D/A bit: 9, 10, 11, 12 bits
5 Feedback pulse: 1-, 2-multiplier
= Command input form: sign + pulse train, CW./CCW
Command input logic switching
%1 For details of the motor, refer to Sect. 9, "MOTORS” on page 24.
*2 When the load torque is the same as rated torque, only operation at rated speed is possible.
%3 The speed when the feedback is multiplied by 1.

The speed can be doubled when the feedback is multiplied by 2
If pulse generator has a value other than 600 pulses/rev, contact your YASKAWA representative.



DESIGN

6. CONNEGCTORS -ererererersramreniorimtiititiiiia et tetaeatrinsartressrsosersnneesnnns 16
6.1 TYPES CPCR-PSA3CSY L} (for 1 Axis Type) -eereresrererorsisnenin, 16
61} 1CN for- |/O Slgna! .................................................................. 16
6]2 2CN for Motor and Optlcal Encoder ............................................. ]7
6"3 4CN for Power Supp|y ............................................................... ‘|7
6.2 TYPES CPCR-PSA3CWY = (for 2 Axes Type) «oreeeerseeesisnminiinins 18
62‘] 1CN for I/O Slgnal .......... e e e ante et e e ae e s et a et e e ar et eenrs 18
6.2.2 2CN, 3CN for Motor and Optical Encoder «rerererrrreriemmnn... 19
623 4CN for Power Supph/ ............................................................... ]9
7. 1,70 SIGNALS  cerrrrretrrettiettimemriniinieieies st ar bbb e ee e 20
7‘] |NPUT SiGNAL ........................................................................... 20
7.1.1 Command Pulse Form and Command Logic «:-r-rrereerarrearesenea 20
7.1.2 Least Command Pulse Width and Command Pulse Frequency «: - 20
7.1.3 Timing of Command Pulse Forward,/Reverse Rotations =««--sre-seeeess 21
7‘]4 Reset |nput SlgnaE ..................................................................... 2‘]
7"5 input Slgl’lal CirCUit .................................................................. 2‘]
72 OUTPUT S|GNAL ........................................................................ 2‘]
72‘! EnCOder Slgnai ........................................................................... 2‘]
7.2.2 Positioning Completion Signal (COINT, COIN2) «+reeeeereemerienriiennennne, 21
7.2.3 Alarm Signal (ALARIVI'I, ALARMZ) ............................................. 27
8. INSTALLATION eeteeretamemerateiuieieecaaenerermanarerormaernisemsnnesunesnaesaeennss 29
8] INSTALLA'“ON MOTOR ............................................................... 22
8.1.1 Allowable Radial Load and Thrust Load «---rererereemeriini. 22
8]2 Impact Resistance ........................................................................ 22
8]3 Vibration Resistance .................................................................. 22
82 |NSTALLAT|ON OF SERVOPACK ................................................ 23
82] Mounting HOIGS ........................................................................... 23
822 Mounting MethOd ........................................................................ 23
823 Mountiﬂg DireCtion ..................................................................... 23
824 Location .................................................................................... 23
9. MOTORS ....................................................................................... 24
9} RAT'NGS AND SPEC'F'CAT'ONS ................................................ 24
92 TYPE DESIGNATION ..................................................................... 24
93 MOTOR CHARACTER|ST|CS ......................................................... 25
94 TORQUE_SPEED CHARACTER|ST]CS ............................................. 26
95 SELECT'ON GUlDE FOR MOTOR ................................................ 27
9.6 DYNAMICS FORMULA FOR ELECTRIC FORCE erreerererrrrmeecienninnn. 28
]O PRECAUT|ONS ........................................................................... 29



6. CONNECTORS

Table 6 1CN
Line No. Pin No. Signal Name Function Effective Logic 170
1 Al 7 Zero point pulse ,m mi_g
. H i Output {}
2 B1 PH—C1 7 Signal output E {i
3 A2 — ' {
Phase-A pulse H i Output ¢
4 B2 PH—-A1 : 5
5 A3 e : !
Phase-B pulse H  Output *
6 B3 PH—B1 3 T
7 A4 — At alarm 3
Alarm 3 Output ;
8 B4 ALARM 1 L . :
9 A5 — Positioning At completion |- 3
SOutput ¢
10 B5 COIN 1 completed L i
11 AB ov At reset
Reset
12 Bé RESET L
13 AT -
not used _—
14 B7 —
not used —_—
16 B8 —
17 A9 ov
Command pulse H*
18 B9 PULSE
19 Al0 ov
Command sign *
920 B 10 SIGN Forward at H

* For datails, refer to Sect. 7, "L70
SIGNALS” on page 20.

Note : For the datails of connector types, refer to
Sect. 3, "CONNECTION" on page 9.
For cables, refer to Sect.d "DIMENSIONS
in mm (inch}” on page 11.

_“6._



6.1.2 2CN for Motor and Optical Encoder

Table 7 2CN
Pin No. * Name Contents
1 Motor {—)
Motor main circuit

. 2 Motor (+)
=8
5 3 +5V
o Power supply for encoder
o 4 oV
m
O 5 PG—A Encoder phase-A
O
ol 6 PG-B Encoder phase-B
® 7 PG—C Encoder phase-C

8 ov Shielded

* Pin Nos. ! and 8 are indicated on the SERVOPACK board.
Connect the other cables in accordance with these numbers.

6.1.3 4CN for Power Supply

Table 8 A4CN
Pin No. *! Name Contents

1 +24V For main circuit power

9 *2 ov circuit
- 3 +12V
ah
o 4 —-12v
o
d 5 +5V For control power
)
o 6 *2 ov
o
op 7 %2 ov

*1 Pin Nos. 1 and 7 are indicated on the SERVOPACK board.
Connect the other cables in accordance with these numbers.
%2 Pin Nos. 2, 6 and 7 are connected inside the SERVOPACK.
%3 Ground pin No.7. The shield of 2CN is grounded.
Note : For details of the connector types, refer to Sect. 3, “CONNECTION"
on page 9.

._17_



6.2 TYPES CPCR-PSA3CWY
6.2.1 1CN for 1,70 Signal

! (For 2 Axis Type)

Table § 1CN
Line No. Pin No. Signal Name | Axis Function Effective Logic -0
1 Al PH~C2 | 2 e
Zero point pulse H ﬁOutput i
9 B1 PH—C1 | 1 : 4
3 A2 PH-A2 | 2 .
- Phase-A pulse H : Output ;g
4 B2 PH—A1 1 B i
5 A3 PH-BZ | 2 i ;
Phase-B pulse H é Output £
6 B3 PH-B1 1 i E;
7 A4 ALARM?2 | 2 At alarm [} ?%
Alarm 5 Output &
8 B4 ALARM1 | 1 L L
9 A5 COINZ | 2 Positioning At completion || i
i Qutput iﬁ
10 B5 COIN 1 1 completed L 1
11 A6 ov At reset
1,2 Reset Input
12 Bé6 RESET L
13 AT ov * *
2 Command pulse H Input
14 B7 PULSE 2
15 A8 ov " *
2 Command sign Forward at H Input
16 B8 SIGN 2
17 A9 ov % *
1 Command pulse H Input
18 B9 PULSE 1
19 AlD ov * *
1 Command sign Forward at H [nput
20 B10 SIGN 1 '
*For datails, refer to Sect. 7, 170 Note : For datails of connector types, refer to Sect.

SIGNALS” on page 20.

3 "CONNECTION” on page9. For cables,

refer to Secti.4

on page 11.

*DIMENSIONS in mm (inch}”



6.2.2 2CN,3CN for Motor and Optical Encoder

Table 10 2CN and 3CN *!

Pin No., *2 Name Contents
1 Motor (—)
Motor main circuit
- 2 Motor {+)
oh
o 3 +5V
. Power supply for encoder
o 4 ov
o
o 5 PG—A Encoder phase—A
|
ol 6 PG—B Encoder phase—B
"’ 7 PG-C Encoder phase—C
8 ov Shielded

#1 2CN for 1st axis ; 3CN for 2ad axis
%2 Pin Nos. 1 and 8 are indicated on the SERVOPACK board.
Connect the other cables in accordance with these numbers.

Note: For detail of the connector type, refer to Sect. 3,
"CONNECTION” on page 9.

6.2.3 4CN for Power Supply

Tabls 11 4CN
Pin No. *! Name Contents

1 +24V For main circuit power

9 *2 oV supply
— 3 +12V
o
= 4 —12V
o
o 5 +5V For control power
)
= § *2 o
o
=iy 7 1% oV

2

*1 Pin Nos. | and 7 are indicated on the SERVOPACK board.
Connect the other cables in accordance with these numbers.
*2 Pin Nos. 2, 6 and 7 are connected inside the SERVOPACK.
*3 Ground pin No.7. The shield of 2CN is grounded.
Note : For details of the connector types, refer to Sect. 3, ‘CONNECTION”

on page 9.
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7. 170 SIGNALS
7.1 INPUT SIGNAL

7.1.1 Command Pulse Form and Command Logic

Command mode and command logic can be
switched by setting SERVOPACK internal

switch SW1 (In case of 2 axes specialized
type, Ist and 2nd axes are set in the same

way).
Table 12 Command Pulse Form and Command Logic
e B E oy B i ok B B T gt B B e L o L ?
Form e on + Pulse Train CW /CCW
3 R B T S AR
Pin No. % *2;' *2
e NS 00 O O O 0
. :
SwW1 % *25 *2
: £
6 |21 | oo | 4 0 0 o}e) 0 0
i b
o 4
i §
Pulse Input H ; { M g N LN N mnn—
L s
k 3
3 3.4
: ;
B - = —
Sign Input IS L § _ U 1
i
i FWD RVS % FWD RVS RVS FWD RVS FWD
gﬁ%wgwwﬂgg‘s"?i
%1 TFor details of SW1, refer to Par. 11.4 “INTERNAL SWITCH" on page 38.
*2 Shows short switch insertion.
%3 Forward rotation indicates Z#&~udirection shown in the motor dimensions of Par. 4.1
*MOTORS” on page 1l.
t1 te

7.1.2

Table 13 Least Command Pulse Width and Command Pulse Fr'equency*3

Least Command Pulse Width and Command Pulse Frequency

**;\*—"

t1, t2=t min

TorT Axi]POATCS [PIAKS [PGASCS [TSATCS [FSASCS |PEASCS | PAJCS [PSARCS [PSAICS [PSASCS [PSASCETPSASCS [PSAKS [PSASCS [PSASCS |PSASCS PSAJCS TPSASCS [FSAICS [PSAKCS
SERVOPACK Type| Type | Y1 { ¥3 | ¥o | ¥7 | ¥9 1Y | Y13 | V18| Y17 ) Y19 | ¥l Y25 | ¥ | VI vos [v2o | v30|val|va3e | v
CPCR- For 2 AxeslSATCRPSAICH PSAICH PSAICW PSASCH PSAICW PSAICK PSAICH PSAJCW ESAICH PSAICW PSASCK PSAJCH PSAICW PSASCWESAICH PSAICWPSAJCWPSAICWESAICH
Tepe | Y1 | yd | ¥s | y7 | ¥9 |¥iil|vi3|vis|vi7[yie | vol|ves|vee | y27 ) vow veo wa0 V3l Yo2 Y33
Least Command*'
Pulse Width 51 5|5 !'5 !5 10|10|15]/1520(20| 5 5|56 |02 1010 |15 | 15
min #S
c d Pulse*? oclololololoiojo|lO|O|O]0)0]0]|D 0|00 0} 0O
F???;{E'éy uise to | to 1to|to|to|to|to|to|to|to]to|to|to|to|to]to to}to | to]to
kpps 30 140 (30 (25|20 |15 ;10| 7 [ 8|5 | 3 |5042 33 24 |16.6|11.6/13.3(8.3 | &
*} When 50 % duty (t. =t is provided, least command pulse width is satisfied.
%2 At l-multiplier mode (at shipping). The frequency can be doubled at 2-multiplier mode.

*3 When setting other

than in standard

YASKAWA representative.

_20_
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7.1.3 Timing of Command Pulse
Forward,/Reverse Rotations

+ Sign + Pulse

S I S I S I o O

4

LEAST COMMAND PULSE WIDTH OR MORE

(REFER TO PAR. .2 ON PAGE. 17)

- CW,/CCW

—T1LIIL

[y -

(REFER TO PAR. 8. 1. 2 ON PAGE.

7.1.4 Reset Input Signal

+ Resets by L-level signal. Clears deviation

17)

counter by resetting and releases an alarm.

- In case of 2 axes specialized type, two
axes of the motors coast while applying
L-level signal.

* Apply more than 20 #S of reset pulses.

7.1.5 Input Signal Circuit

- The following figure shows 1nput signal
circuit of SERVOPACK.

+ Do not apply a voltage over 5V or minus
voltage as input signal.

7.2 OUTPUT SIGNAL

7.2.1 Encoder Signal

- Phase: Phase-A advance 50 % duty, 90°
phase difference

Phase-B: (PH-B1, PH-B2, CN1 -B3, A3)
Phase-A: {PH-A1, PH-A2, CN1 -B2, A2)

S [ N e

Zero point pulse: (PH-C1, PH-C2, CN1 -B1, A1)

1

LEAST COMMAND PULSE WIDTH OR MORE

+ Output cireuit

1CN
e oUTPUT SERVOPACK
T PR e R

BV \\

i EOUIVALENT TO'
! 1kQ

+5Y

]

ke

% Zero pulse is not used in SERVOPACK.

7.2.2 Positioning Completion Signal
(COIN 1, COIN 2)

+ This signal is output by open collector.

* When positioning is completed within +4
pulses, output transistor is turned on so
as to be used for stepping sequence.

SERVOPACK

12V
30mA MAX



7.2.2 Positioning Completion Signal
(COINT1, COIN2) (Cont'd)

+ Interruption by loading, low gain or dis-
placement of zero adjustment may stop
the signal from outputting.

- When the relay is driven, do not apply
surge voltage.

7.2.3 Alarm Signal (ALARM1, ALARM2)

- This signal is output by open collector.

. Quiput transistor is turned on when an
alarm occurs.

B i e i

SERVOPACK [

Rl

12v
30mA MAX

.:Jgf;:_";ﬁ"-"’ﬁu‘g.’mgﬂf L SR e

RS

ov

s

g

- When the relay is driven, do not apply
surge voltage.

Note: For troubleshooting of alarms, etc., refer
to Sect. 12, "TROUBLESHOOTING”

on page 39.

8. INSTALLATION

8.1 MOTOR INSTALLATION

Refer to Sect. 4, “DIMENSIONS in mm inch}”
on page 11 for installation.

8.1.1 Allowable Radial Load and Thrust
Load

Table 14 shows allowable loads according to
output axis.

Table 14 Allowable Radial load
and Thrust Load

Type L. M%?{é.idﬁ’r MIé(}jiz.idFs
m (in) | N (p) | N _(b)
UGTMEM-01 8 16.0
UGTMEM-01 M (0.63) 196 (4.4) | 9.8 (2.2)
UGTMEM-01 L.
UGTMEM-038 25.0
UGTMEM-03 M (0.;38) 78.4 (17.7)
UGTMEM-03 L 19.6 (4.4)
UGTMEM-06 S
UGTMEM-06 M 20.0 142 (32)
UGTMEM-06 L. (1.18)
UGPMEG-07 19.6 (4.4) 9.8 (2.9)
UGPMEE-09 24.5(5.5) |
L
Fr (ALLOWABLE
RADIAL LOAD}
Fs /ALLOWABLE
THRUST ROAD
N

MOUNTING FACE
(WITH RIGHT ANGLE
ACCURACY DESCRIBED

8.1.2 Impact Resistance

When mounted horizontally and exposed to
vertical shock impulses, the motor can with-
stand up to two impacts with impact acceler-
ation of 10 G.

8.1.3 Vibration Resistance

When mounted horizontally, the motor can
withstand vibration (vertical, lateral, axial}

of 2.5G.
tVERTICAL

LATERAL AXIAL

AT"*¥‘“ H’EOR*&ONTAL

Fig. 5 Vibration Resistance

_22_



8.2 INSTALLATION OF SERVOPACK

8.2.1 Mounting Holes in mm (inch)

(1) Types CPCR -PSA3CSYL! (For1 Axis Type)

o o

i 140(5.51)

Fig. 6 Mounting Holes

o) c|>——

90(3.54)

(2) Types CPCR-PSA3CWY!{! (For2Axes Type)

O Oﬁr
O o— L
| 180 (7 09)

Fig. 7 Mounting Holes
8.2.3 Mounting Direction

130(5.12)

8.2.2 Mounting Method

¢ }
~ T
BUSH
NB-400
16 —
(0.08) Lo BOARD
T=r
10 Lo
(0.39) P
L COLLAR
R
7
KOGYO, o 1 GAWA

Note that screws are not provided.

TOP TOP
—— B |
(o ol f
BOTTOM 7 7 BOTTOM
— ) R)
TOP — o o [6775 TOP G Correct
N I |0 4cn 1CN ] o = 0 X Wrong
-
O 1% |
o
1 RTalY acn ] o = = 0
BOTTOM o of |0 o [soTTOM o % o
= il

8.2.4 Location

Use the motor, following the conditions below.

- Avoid Vibration or impact.

- Keep away from metallic powder,”dust, oil

or water,

+ Keep away from AC power supply lines,

noise sources or static electric power

sources.

_23_

+ Do not let the cable lines pass over the

board.

+ Auto convection is used for cooling method.

Avoid heat radiation.

+ If the air does not flow well, use a fan at

Im®, min (in® min) of air capacity for
cooling.



9. MOTORS
9.1 RATINGS AND SPECIFICATIONS

» Time Rating : Continuous
:Class B
: Totally-enclosed, self-cooled

+ Insulation
- Enclosure
+ Ambient Temperature

:0to +40°C when operated

—20 to +60°C when stored
{(non-condensing)

9.2 TYPE DESIGNATION

The following shows type designation of
PS Series motors.

UGT

UGTME
ENCLOSURE 1

- TOTALLY-ENCLOSED,

MINERTIA MOTOR
- MINI SERIES

SELF-COOLED TYPE
MAGNET TYPE

MOTOR FRAME
-01:5 M, L
-03:5 M, L
-06:5 M, L

PRINT MOTOR

——m
I

ENCLOSURE
- TOTALLY-ENCLOSED,
SELF-COOLED TYPE

MAGNET TYPE
+ E: FERRITE AT ONE SIDE
- G : FERRITE AT BOTH SIDES

* No. of encoder pulses
5: 500 pulses/rev
6: 600 pulses/rev
A 11000 pulses,/ rev

M-03M

+ Ambient Humidity
: 35t0 80 %RH when operated
10 to 80 % RH when stored
(non-condensing)
- Vibration 15 #m or below
- Excitation : Permanent magnet
- Drive Method : Direct drive

D26E

—[_ WITH OPTICAL

ENCODER

INDICATION OF
NO.OF ENCODER
PULSES %

Q'TY OF MOTOR BRUSHES
- 2: 2 BRUSHES
- 4: 4 BRUSHES

DESIGN REVISION ORDER

L WITH OPTICAL ENCODER

INDICATION OF NO. OF
ENCODER PULSES %

DESIGN REVISION ORDER
ARMATURE OUTER DIA.

- 0.7:7cm (0.028 inches)
- 0.9:9m (0.035 inches)



9.3 MOTOR CHARACTERISTICS

Table1d Motor Ratings and Specifications

UGTMEM-1 UGTMEM-03 UGTMEM-06 UGPMEG|UGPMEE
Specifications  [Symboll Unit R _ ‘ 0TDE|l-8 D E
SD4_EMD4& :E|LD4 E[SD2 EMDZ2 E|LD2_E(SD2 E|MD2 " E|LD2 E o "
Rated Output * Pr W 14 16 16 34 33 30 30 27 25 16 32
N.m 0.0441 0.0618 0.0784 0. 216 0. 314 0.412 0. 353 0, 520 0.784 0.05 0.0775
Rated Torque* Tr
0z.1n 6.25 8.76 i1l 30.6 44.5 58.4 50.0 73.7 111 7.09 11.0
Rated Speed ¥ Nr r /min 3000 2500 2000 1500 1000 700 800 500 300 3000 4000
Rated Armature Voltag’él= VR v 18.5 20 20 20 20 20 28 20 20 13 18
Rated Armature Current™ IR A 1.7 1.7 L7 3.0 3.0 3.0 3.0 3.0 3.0 2.7 3.0
Rated power rate® QR kW, s 1.1 1. 58 2.16 1,98 2.95 4, 58 131 2,587 3.48 0.125 0,176
Rated Angular A('celerat,ioﬁ o R rad s* 25000 25200 27600 9170 8410 11100 3710 4850 4440 2500 2280
N.m 0. 129 0.181 0,218 0.315 0. 442 0.579 0, 502 0.721 1. 06 0. D809 0. 111
Peak Torque® Tp
0z-in 18. 3 25.7 30.8 14.6 62.6 82.1 71.2 102 150 11.5 15.7
Peak Armature Current * Ip A 4.0 4.0 4.0 4.0 4.0 4.0 4.4 4,0 4.0 4,0 4,0
Maximum Speed ¥ Nmax r ,/min 4500 4500 4500 2500 2000 1500 1500 1000 800 5000 5000
kg -t L 76X107%| 2. 45X 10%( 2. 841075 2. 351073 3. 332105 3. 72X 107%| 9. 51 ¢ 10°®| 1. 065¢ 10| 1, 76 <10~| 2,010 | 3,410
Rotor Moment of Inertia | JM
oz-in.8 24910 3.47 X107} 4.03X10*| 3.33 %107 | 4.72X107| 5,27 x107] 1.35x107* | 149107 | 2,49 %1077 | 2.83% 10~ | 48210
Armature Winding Resistance Ra 0 12 3.3 3.4 1.67 1,72 2.0 2.2 2.4 2.8 1. 26 1.62
Armature Inductance La mH 0.8 0.8 0.8 1.5 1.9 2.9 4.0 4.3 7.8 0.05 0.07
EMF Constant KE | mv/ (s /min) 3.6 5.0 6.0 8.8 12.3 16,1 13.9 i9.8 28.7 2.4 3.3
N.mAA 0.0344 | 0.0477 | 0.0573 0, 084 0117 0. 154 0,133 0. 189 0,274 0.6227 | 0,0312
Torque Constant K7
oz, A 4.88 6.76 8.12 11.9 16.6 21.8 18.9 26.8 38.8 3. 22 4.42
N.m 8.53x10% 0,6101 | 0.9114 | 0.0216 | 0.0275 | 0,0363 | 0.0284 | 0.0353 | 0.0392 |3.33x1072|5 20%10°
Statie Friction Torque Tt
oz.in 1.21 1.43 1.62 3.06 3.90 5.14 4.17 5.00 5.56 0,472 0. 737
NmArin) | 1.96X107] 3.53 %107 50%10% | 9.6>10°° | 1.37%107%| 1.86>10°| 1.37x10°] 1.76% 10| 2.16¢10 | 1.35% 107! 1.35%10"%
Viscous Damping Constant Fd
o/ 0.278 | 0.500 | 0709 | 139 1.94 2.64 1.94 2.48 306 | 0191 | 019
pIm
Mechanical Time Constant| tm ms 48 3.6 29 5.6 4.2 3.2 12 7.1 8.6 48 35
Electrical Time Constant te ms 0,25 0.24 (.24 0.9 1.1 1.5 1.8 18 2.8 0.040 0.068
et nding Meximem C 00 | 100 100 | 100 100 00 | 100 e | 100 | 100 | 100
Thermal Resistance R4 CT/wW 3.2 4.7 4.6 2.35 2,50 245 2,25 1.85 1.8 4.0 2.5

*Shows the value when the armature winding temperature is 100°C.
Other specifications shows the value when it is 20°C.

Notes:

1. Rated torque is indicated by allowable continuous torque value at ambient temperature 40°C,
when the following heat dissipating aluminum plate is mounted on mator:
* Type UGTMEM-01 and UGPMEG-07 — 150 X 150 x 3 {mm) 6 X 6 X 1,78 {inch)
+ Type UGTMEM-03, -06 and UGPMEE-03 — 250 % 250 X 6 {mm} 10 X 10X 1,74 {inch)

2, Dielectric stength of motor is 500VAC per minute.
Never perform diclectric strength test of encoder.



9.4 TORQUE-SPEED CHARACTERISTICS

UGTMEM-01SD 4 :E UGTMEM-01MD 4 iE UGTMEM-0ILD 4. iE
Speed {r/min} Speed (r/min} Speed (r/min)
e
(<5}
2 4000 4000 3000
oD
= A
Do 3000 ; 300005 2250
Lo
| . .‘~
E,E 20002 : B 2000 1500 :
5 " N \a e
o 1600 1000 - 750 s
s : ¥
\ A A
z o 10v 20v o Niov 20V o IN\rov 20V
— 0 0.04 008 0.12 0.16 (N-m) ¢ 005 01 0.15 02 {N'm) 0 pos 012 018 024 {N-m)
L 1 L 1 L — L H | 1 L 3 | 1
0 5 10 15 20  25({cz-in) e} 10 20 30 (oz*in) 0 10 20 30 {oz+in)
Torgque Torque Terque
UGTMEM-038SD 2" E UGTMEM-03MD 2. iE UGTMEM-03LD 2 E
Speed (r/min) Speed (r/min} Speed {(r/mm)
2000 P 1600
>'_ 1500 % 1200
S &
53 G,
°o&| 1000 l 800 3
= : 20V : \
£E \ A s 20V
€3 : 20
=35 500 ~ ] : 400
B2 \ . ‘ :
== o H._ 10V o : 10V
¢ 0.1 0.2 03 04 (N-m) 0 D18 0.3 0.46 0B (N-m) 6 08B (N-m}
L ) 1 L L H ! J L 1 | 1 i 1
0 20 40 60 loz-in) G 30 80 90 (cz-in) G 25 50 75 100 125{oz‘in)
Torque Torque Torque
UGTMEM-06SD 2.:E UGTMEM-08MD 2i E UGTMEM-06LD 2:" E
Speed (r/min} Speed (r/min) Speed (r/min)
@ b ‘ kA
21 1200 800 600
-3
l— :
37 900 600 . 450
& ‘ )
3 SO0 4003 : 300
g 2 Al
OS N i A
= 300 . 200 b R 150
<= \ \?_ov i \zov
o N10 * : \
T 0 AN 0 107} N ol 10v ™\~ 20v
0 02 04 086 08 (N-m) 0 0.25 0.50 0.75 1.00 (N-m) 0 04 08 12 1.6 {N-m)
L 1 1 1 L L L L Il I 1 L : L | —_
0 25 50 75 100 125 {oz*in) 0 60 100 150 (oz-n) 0 50 100 150 200 250{oz'n)
Torque Torgue Torque
UGPMEG-07 DI UGPMEE-09D:i E
Speed {r/min) Speed (r/min)
[A]: Continuous duty zone
6000 6000 [B: Accelerationdeceleration
duty zone
é—"; 4500 S0V 4500
'_
- 3000 3000
5
TN
1500 1500
0 : i~ iov 0 (.
0 0025 0056 Q075 01 (N-m QO 004 008 012 016 (N'm)
L L | | L 1 L I 1 1
0 & 10 15 (oz-In) O 5 10 15 20 25 {oz-in)}
Torque Torque

.._26_




9.5 SELECTION GUIDE FOR MOTOR
- MOTOR SELECTION GUIDE
(1)

Speed Detection Unit

A=
(2) Reference Pulse Frequency
vs= [#4 = M)(n

60X A 60
{(3) Step Input of Reference Pulses

+ Speed controller starting time

_ (JM+ JL)
T 875X (Te—Tr)

+ Position loop gain
Kp= 14X 1
p= = ta

- Error counter lag pulses

- Effective torque value

T X ta+ TL2X (tp-ta) + (Tp—TL)? X ta
Tms—
t
; 5=usXtplpulse)
bs L. PULSE
(Nm) DISTRIBUTION
(SERVOMOTOR
SPEED)
ta P 18 [=+1s1a —=TIME (s}
Tpr--1 T POSITIONIN
R COMPLETED
L | %
v | —=TIME (s}
a=4
Tp—TLp------mvmmmmmmmmmmm e

(4)

- Speed controller ‘starting time

Ramp Input of Reference Pulses

(Ju+JL) Num
375% (Tp—TL)

- Error counter lag pulses

+ Effective torque value

TP X ta+ Tt X (tp-ta) + (Tp— TL}* X ta

Tms=/ :

€ S=vusx{tp—ta)

PULSE
us oo DISTRIBUTION
(Nm) {(SERVOMQTOR
SPEED)
ta ta is —
..l__]__ tp —+ TIME (s}
Tpf-- )
Trb-f--- ~
S | —= TIME (s)

A Position Detection Unit (mm.”pulse)
vs: Reference Pulse Frequency (pulses,s)
n: No. of Encoder Slits (slits,/rev)
p: Feed Screw Lead
R : Deceleration Ratio
V£ . Movable Part Speed (mm, min)
Num : Motor Rated Speed
ta: Speed Controller Starting Time (s)
tp: Pulse Distribution Time (s)
ts: Setting Time (s)

Trms

: 1 Cycle Time (g)

: Moment of Motor Inertia
(kgf - nf =10000kg - caf)

: Moment of Load Inertia (for motor shaft)
(kgf+ nf =10000kg - cof)

: Servomotor Starting Peak Torque
(kgf- m =100kgf - cm)

: Load Torque {for motor shaft)
(kgf-m=100kgf-cm)

: Position Loop Gain (S!)

: Error Counter Lag Pulses

: Effective Torque Value (kgf-m =100kgf.cm)
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9.6 DYNAMICS FORMULA FOR ELECTRIC FORCE

The drive system calculation is possible by
knowing the efficiency of the inlet (motor),
the outlet (load), and intermediate (reduc-
tion gear), etc.

Item Linear Moiion Rotating Motion
Reference Figure
-W-veE T¢-N¢
. Load Constant Power Po = #GIZTV Po = W
Basic
. Jeg NE2 Je-Ng2
D cs i = — =gk NE
ynamics | Load Accelerating Power Pa 365 X105 ta Pa 385X 109X 12
Formula
prW-VEe NE
T TL = ———— TL = S -TX
Load Torque L 3 N7 TL Nar- 7
: e [V e - [N2]
Load Inertia JL w | 7 -Nu J JL [ Nu) JL
—_ _ WMtJu) Nu o = IMTIL) NM
Starting Time ta = 375 (Tp—TwL) 4 375 (Tp—T1)
N _ WJmtd) Nu _ JmtJp)-Nu
Braking Time td = 375 (Tp+To) td 375 (Tp+TL)
Solid Cylinder Jr=125x p LD {p =7.866 g /) L (m)
a D {m)
Optimum | Linear Motion Body JL=W-D? O (m)
Reduction Equivalent
Ratio | 1wikg) SPEED RATIO I/Ro
Je'NE o
375+t T
-ta
i Speed Rati Ro =
Optimum Spee atio o T NZ
315-ta
STARTING o)y  BRAKING STANDSTIL
Vi{Nmlp--- \SPEED |
Torque / Torgque | : i
RMS T RMS Val Tp?- ta+ Ti? te+ Tphtd g ONG
. N ot L/ _ | I ' '
orque alue Trms = v tat+ T te T ,_t_.l !
Value t I R | TIME (s)
Pl © L td E
CYCLE {t) i
Po : Constant Power (kW) #¢ = Friction Coefficient TL : Load Torque
Pa : Accel Power (kW) W Weight of Linear Motion Part (kgf) Tp: Average Mator Start Torque
N¢: Driven Motor Speed (rpm) J¢: Load Inertia Trms : Effective Average Torque
Nu: Motor Speed (rpm) JL: Moment of Load Inertia ta : Starting Time (s)
V¢ : Load Speed (m min=100cm min) Jar: Moment of Motor Inertia tc : Running Time (s)
7 : Speed Reducer Efficiency T¢: Load Torque td : Braking Time (s)
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10. PRECAUTIONS

(1)

Motors other than those specially de-
signed cannot be used.

Examples of non-applicable motors :
Type UGTMEM-C (e.g. UGTMEM.035C)

(2)

(3)

4)

(5)

UGTMEM-B (e.g. UGTMEM-03SB)

PS series cannot be used in cases
where the motor is rotated by the load.

Use accel /decel pulses when the load
inertia is large (more than 3 times that
of the motor), overshooting must be
avoided, or follow-up characteristics must
be improved.

Locate PS series as far away from AC
power lines as possible.

When external noiseislarge or SERVOPACK
is connected to our sequencer JAMSC-
B2813, the use of another series is rec-
ommended. (A controller with reference
pulse and encoder output of 12V spec-
ifications, or of line driver specifications
(e.g. : CPCR-PF).

_29_.

(6)

(8}
(9)

(10
an

Fuses are provided to prevent a second-
ary breakdown caused by any failure
of SERVOPACK. They can, however, fail
to protect the motors when overloaded.
If the fuses are blown, replace the en-
tire PS set.

Never apply a megger test or withstand
voltage test to the PS set.

Keep the distance between the motors
and SERVOPACK within 3m.

Keep the distance between the power
supply and SERVOPACK as short as possi
ble.

No measure is taken to prevent EMI.
During a motor stop. there will be
vibration of a degree of *1 pulse.

Note : That the contents of this manual
may be modified without notification.



NOTES
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11. ADJUSTMENT
11.1 ADJUSTMENT OF RUN

Perform the setting of the shorting switch
(SW1) and the adjustment of rheostats in
accordance with the following flow.

| POWER SUPPLY CUT OFF™' I

*1 See Par. 7. 1.1
on page. 20.

With 4 CN connector re-
moved from SERVOPACK ,
apply the power supply

to SERVOPACK to make
sure beforehand that
supply voltages are output
at the cable side terminal.

——

Setti'ng of
SW1.

APPLY RESET SIGNAL i

[ APPLY POWER SUPPLY. I

See Tables 1 and 2
on pages 7 and 8.

See Pars. 11. 2
and 11. 4 on pages

Be sure to push in and pull out the shorting
switch and connectors with power sources

(+24V, 12, +5V) .

START

MOTORS CONTACT YOUR YASKAWA
AND
o SERVOPACK REPRESENTATIVE.
YES I

INPUT
REFERENCE
PULSE 1S +SIGN
PULSE?TRAIN

CW/CCW INPUT.
PULL QUT PIN 1 OF SW1

INPUT
REFERENCE
PULSE IS H LEVEL
EFFECTIVE ?

L EFFECTIVE INPUT.
PULL OUT PIN 6 OF SW1 @

i

FEEDBACK
PULSE x1
{REFERENCE PULSE FREQUENCY
=FEEDSACK PULSE
FREQUENCY}

YES

%2
REFERENCE PULSE FRE-
QUENCY = FEEDBACK
PULSE FREQUENCY x2
PULL OUT PIN 5 OF SW1.

36 and 38.
ADJUST RHEOSTAT | ZERO SO THAT CHECK TERMINAL
= ov.

CUT OFF POWER SUPPLY. |

RELEASE RESET

Fig. 11

©,

Test Run Adjustment Flow




I {

APPLY POWER SUPPLY

l

GIVE REFERENCE
ONLY TO THE 15T
AXIS.

APPLY PULSES.

TURN RHEOSTAT | GAIN

COUNTERCLOCKWISE.

TRACKING CHARACTE-
RISTICES CAN BE
IMPROVED BY TURNING

RHEOSTAT
CLOCKWISE SO THAT
OSCILLATION 1S NOT
GENERATED.

check that current
does not exceed
motor rated current.

| cut oFF PoweR suppLy. |

Fig. 11

Check terminal

OSCIL-
LATION GENE-
RATED ?

YES

NO

TURN RHEO-

STAT

COUNTER-
CLOCKWISE.

END

Test Run Adjustment Flow (Cont’d}
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(2} Types CPCR-PSA3CWY! " (For 2 Axes Type)

[?OWEH SUPPLY CUT OFF"’ I

*1
With 4CN connector re-
moved from SERVOPACK,
apply the power supply

to SERVOPACK 10 make
sure beforehand that
supply voitages are output
at the cable side terminal.

APPLY RESET SIGNAL T

See Tables 1 and 2
on pages 7 and 8.

MOTORS
AND SERVOPACK
TYPES OK?

YES

CONTACT YOUR YASKAWA,
REPRESENTATIVE.

See Par. 7. 1.1
on page. 20.

INPUT

REFERENCE

PULSE IS +SIGN

PULSE TRAIN
b

CW/CCW INPUT
PULL OUT PIN 1 OF SW1

INPUT
REFERENCE

-
'
t
+
1
]
I
'
'
1
I
'
i
1
I
+

Settng of

NO

PULSE IS H LEVEL

SW EFFECTIVE ?

L EFFECTIVE INPUT
PULL QUT PIN 2 OF SW1 (<7

i

]

FEEDBACK
- PULSE =1
{REFERENCE PULSE FREQUENCY
=FEEDBACK PULSE
FREQUENCY}

APPLY POWER SUPPLY. J

J

YES

X2
REFERENCE PULSE FRE-
QUENCY = FEEDBACK
PULSE FREQUENCY x2
PULL QUT PINS OF BW1.

See Pars, 11. 2
and 11. 4 on pages
36 and 38.

L

ADJUST RHEOSTAT

[oA1] =0V

ZERO 1

[pAz]=ov.

SO THAT CHECK TERMINAL

ADJUST RHEOSTAT | ZERO 2 | SO THAT CHECK TERMINAL

CUT OFF POWER SUPPLY. |

RELEASE RESET

Fig. 12 Test Run Adjustment Flow
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DISCONNECT
3CN CONNECTOR.

CONNECT
FCN ]

CONNECTOR.

APPLY POWER SUPPLY,

|

GIVE REFERENCE

CHECK TERMINAL

ONLY TO THE 15T
AXIS.
APPLY PULSES.

)

1

Make sure that
the 1st axis
motar rotates.

TRACKING CHARACTE-
RISTICES CAN BE
IMPROVED BY TURNING

RHEOSTAT | GAIN 1
CLOCKWISE SO THAT
OSCILLATION 1S NOT
GENERATED.

check that current
does not exceed
motor rated current.

| CUT OFF POWER SUPPLY. I

4

CONNECT 3CN
CONNECTCR

l

APPLY POWER SUPPLY.

Y

GIVE REFERENCE
ONLY TO THE 2ND

AXIS.
APPLY PULSES.

Make sure that
the 1st axis
motor rotates.

Check terminal | CUR 1

TURN RHEOSTAT

COUNTERCLOCKWISE.

OSCIL-
LATION GENE-
RATED ?

NO

TURN RHEO-

STAT

COUNTER-
CLOCKWISE.

OSCILLATION
GENERATED ?
(CHECK TERMINAL)

FFV 2

TRACKING CHARACTE-
RISTICES CAN BE
IMPROVED BY TURNING
RHEOSTAT | GAIN 2

CLOCKWISE S50 THAT
OSCILLATION IS NOT
GENERATED.

check that current
does not exceed
motor rated current.

Check terminal

YES

TURN RHECSTAT | GAIN 2

COUNTERCLOCKWISE.

OSCIL-
LATION GENE-
RATED ?

YES

NO

TURN RHEQO-

STAT

COUNTER-
CLOCKWISE.

END

Fig. 12 Test Run Adjustment Flow (Cont'd)
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11.2 ADJUSTMEMT OF RHEOSTATS

{1) Usually it is unnecessary to readjust
speed loop gain and speed feedback.

{2) Perform zero adjustment the positioning

completed signal

motor stop.

is not given during

(3) Adjust position loop gain when oscill-
ation is generated or follow-up chara-

cteristics must be improved.

Fig. 13 Position of Rheostats for 1 Axis Type

18T AXIS 2ND AXIS

Fig. 14 Position of Rheostats for 2 Axes Type

(Types CPCR-PSA3CWY.))

Table 16 Adjustment of Rheostats

[tem " Speed Loop Gain Speed Feedback Zero Adjustment Position Loop Gain
For 1 Axis Type SPL SPD ZERO GAIN
For 2 Axes Type SPL1, SPLZ2 SPD1, SPD2 ZERO!L, ZERO2 GAIN1, GAINZ

Turn speed loop gains

caunterclockwise
when oscillation 1s

Readjustment is not
necessary

Adjust zero
adjustments so that
DA 1 and 2 become

Turn position loop gains
clockwise to increase
follow-up characteristics,

Adjustment | o4t opned by 0V during motor Kp.
adjusting position stop. Kp :See Table 17 on
loop gains, page 37.
B . Oscillation is Oscillation is Oscillation is Oscillation is
xcessive generated. generated and generated and generated.
Turning vibration positioning deviated
Clockwise . P
alarm can bhe given positioning comple-
Excessive Adjustment of tion signal is not Follow-up erroneous,
Turning position loop gains grven. alarm be given.
Counter- can become
clockwise impossible.

...36_.



11.3 CHECK TERMINALS

N * N2
i omo
CUR B cumo
[
Fv % FFv2
& - DA2
DA B cum
_ . FR
Al ov g; DA1
o - [E3OV
Fig. 15 Position of Check Terminals for Fig. 16 Paosition of Check Terminals for
1 Axis Type (Types CPCR-PSA3CSY. ) 2 Axes Type {Types CPCR-PSA3CWY! )

Table 17 Check Terminals

DA Speed Current | Special Input
[tem v Output | Monitor | Monitor Terminal
For 1 Axis Types DA FIvV CUR IN
For 2 Axes Ist ov DAl FFV1 CUR1 IN1
Types | ong DA2 | FFVZ | CUR? IN2
0V of Position | Approx. {Approx. Not used.
check loop +2.5V.7 {201V A
Contents terminal | gain can | rated + 209 *2
he mea- !speed
sured. +10% =2
*1k3

%1 Kp: Positien loop gain

Input reference pulse frequencv (pps) X6.8
DA oulput (V) X2¥

N=Number of set bits (9, 10, 11, 12}

*#2 Impedance of the signal source is 10k Q. The use of a low-impedance
meter would cause errors.

Kp=

Notes: 1. Connecl check terminals only when checked.
2. A few nolse is superimposed on current monitor.
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11.4 INTERNAL SWITCH

(1) Types CPCR-PSA3CSY:..

(For 1 Axis Type)

Note:

Do not touch SWZ.

Fig. 17 Position of Internal Switches (SW1, SW2)

{2) Types CPCR-PSA3CWY
(For 2 Axis Type)

Note:

Do not touch SW2.

Fig. 18 Position of Internat Switches {SW1, SW2)

Table 18 SW1 Setting Table 19 8W1 Setting
SW1 *1 ®1 SWi1 *1 ®1
Pin Name OO Pin Name OO
No. No.
1 Reference Sign + CW pulse + 1 Reference Sign + CW pulse +
pulse form pulse train CCW pulse pulse form pulse train CCW pulse
2 Alarm output H alarm I. alarm 2 Reference logic| H effective L effective
3 4 [DABIit 3 4 |DABIt
3 3
9-bit 9-bit
— DA bit*’ oo |[10-bit ——1 DA bit*? 00 |10-bit
00 11-bit ofe! 11-bit
4 4
o0 OO {12-bit 00 | OO |12-bit
Feedback Feedback
) pulse X1 X2 5] Pulse X1 X2
Reference : - 6 Use these pins for keeping
6 logic H effective L effective 7 Not used remove shorting pins when
8 setting has been changed.
. T 8 Filter %1 : Shorting pin inserted.
Large C O Shorting pin not inserted.
Speed %2 Kp is doubled by decreasing DA bit from 12 to 9 one
——1 feedback o0 by one.
pulse For details, refer to Par. 11.3, "CHECK TERMINALS"
00 on page 37.
8
o0 0O |Smali
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12. TROUBLESHOOTING

121 MOTOR
Trouhle Cause [nspection Method Remedial Action
Motor does not | Motor not Supply AC power.
start. powered
Motor Run motor unloaded. When motor starts unloaded,
overloaded

reduce load or replace motor with
another one with larger torque,

Main circuit
current capacity
insufficient

Check power source capacity.

Replace power supply with another
one with proper capacity.

Defective motor

Use a good motor tentatively.

Original motor is defective if the
replacement motor starts.

Unstable Broken lead Check lead wire by pulling it, Replace lead wire.
rotation wire suspected
Unstable Compare wavelorm of speed Stabilize reference.
reference reference with that of F/V
transformed encoder F.7B pulse
Wrong combi- Make sure of types of motor Run systerr with proper

Overheated

nation of
motor and
SERVOPACK

and SERVOPACK.

combination.

High ambient

Measure ambient temperature.

Lower ambient temperature to

temperature. 40°C or below.

Motor Run motor unloaded. Reduce load when no-load running

overloaded does not cause overheat.
Abnormal noise | Wrong Check screws for tightness. Re-tighten mounting screws.

mounting Check motor-load shaft Perform alignment.

alignment for correctness.

Defective Listen for sound from Replace motor.

hearing bearing-adjoining part.

Sliding sound Normal

of bearing

Resonance Measure resonance frequency. Increase rigidity of lord.

with load

measure
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12.2 SERVOPACK

Do not apply a megger test or

withstand voltage to SERVOPACK,

12.2.1 Alarm LED (ALM1, ALM2) Lights

- Lights when an alarm occurs.

- Reset by turning on the power supply or by reset signal.

§91-55

599-55

Types CPCR-PSA3CSY | i (For 1 Axis Type) Types CPCR-PSA3CWY." {For 2 Axes Type)
Table 20 Alarm Indications (LED ALM, ALM1, ALMZ2)
For 1 Axis Type ALM
For 2 Axes| 1st Axis ALMI Cause Check and Corrective Action
Type 2nd Axis ALM2
Motor and encoder are not connected. Make sure of connectors.
lﬁzggfrcgﬁblsngﬁl\%;fgﬁn mOtor, | \ake sure of correct combination,
High reference input frequency. Lower the frequency.
Error Heavy load. Make sure of motor current.
Counter Give accel ”decel reference.
Overflow | Motor locked. Release rocked motor.
Contents Mechanical brake applied. Make sure of braking sequence.
Gain too low. Increase position loop gain.
Give accel ”decel reference.
Oscillation generated. Reduce position loop gain.
Poor contact of encoder connectors.| Check for connectors,
g;iider Pulses disrupted by a shock to PG.| Remove the shock.
Phase ‘é\irgr}iisgl?ﬂ;ﬁog?e({gﬁ,to A- and Disconnect the circuit for test.

12.2.2 SERVOPACK will not Run with

Reference Pulses.

Power supply is not applied. Power sup-
ply voltage is out of the specified range.

Wrong connection of power supply.
(SERVOPACK will he damaged. Replace
it.)

The fuses are blown. (Replace the fuse
after checking supply voltage, load and
wiring.)

Wrong wiring of 1CN connector.
Reference pulses are not given.
Logical error in reference pulses.
Narrow width of reference pulses.

Reset sighal is input.
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12.2.3 Large

(D

(2)
(3)

4)

(3)
(6
(7

(8}
(9)
(10)

Positional Deviation

The number of reference pulses is outl
of order.

Narrow width of reference pulses.

CW and CCW reference pulses are
given simultaneously (CW,”/CCW mode}.

Pulses are produced at the time of
forward, /running switching.

Noise is carried on leedback pulses.
Reset signal is given.

Power supply is cut off. Power supply
voltage is out of the specified range.

Zero adjustment has drifted.
Load is too heavy.

Inadequate customer circuits (counter,
etc.) connected to PG pulse, A- and B-
phase of 1CN connector.
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