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Yaskawa AC Servos have been developed for the most advanced FA and FMS. The extensive
servo manufacturing technology accumulated through half a century of servo drive
applications has created this series.

AC Servopack CACR-HR is a general-purpose multi-function position controller which
applies YASKAWA's long-term positioning control technologies to software.

In addition to realization of high-accuracy and quick response control even under
adverse conditions, easy and flexible operation is available with excellent
maintainability due to various display functions and protective functions.

AC SERVOMOTOR

SERVOPACK

(Base-mounted Type)

CAUTION

Never conduct voltage resistance or
megger tester.
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Servopack type CACR-HR {}i2 UB is single axis position controller and servo amplifier
for AC servomotor.

Input method of positioning data (speed, position) can be selected from Table 1.1
by setting parameters. Each input method has four operation modes described in Table
1.2. All servo constants are set by parameters. Therefore, adjustment can be performed
properly without dispersion.

This manual describes functions and use of Servopack type CACR-HRI_ii:UB and to
realize its full performance. Read this manual to customize the use of this drive and
improve performance for the machines.

Table 1.1 Input Method

Input Method Description

Serial Communication | Positioning data are input by serial commands.
[nput Commands can be sent to 16 Servopacks with one master controller by
connecting with multi-drop method.

Station No. Input Indexing positioning is performed.
Numbers provided to indexing points (station numbers) are input as
position data
Speed data are selected from four types of speed set in the Servopack
by parameters, by speed selection signals.
Both “one-way rotation” and “short-cut rotation” are possible
* Range of station numbers
Binary coded decimal (BCD): 0 to 999
Binary: 0 to 4095

Digital Switch(DG-SW) | Positioning data are input by contacts from digital switches, relays
(Thumbwheel Switch) or sequencers,

Input * Range of positioning data

Speed: Up to 6 digits

Position: Sign + up to 8 digits

Note:

According to strobe signal, HR drive reads DG-SW input data in time
divisions of 2 digits. Therefore, YASKAWA's exclusive digital switch
1s recommended. When another digital switch or relay is used, use
“contact 1nput unit”. When data are directly tnput from the PLC, it
is necessary to set scan time of HR drive (24 to 2000 ms, variable)
to match sequencer’s scan time.

Command Table Input Positioning data are selected from the command table set in the
Servopack by using the positioning data selection signals.
Positioning data are selected in the form of position and speed as a
pair : Up to 64 patterns can be selected.




Table 1.2 Operation Modes

Operation Mode

Contents

Automatic Mode

After positioning data are input, positioning is performed based on
the data by turning ON start signal.

Manual Mode

While manual operation signal is turned ON, operation is performed at
constant speed

Pulse Mode

Positioning is performed by pulse train command given by an external
pulse generator.

* Pulse method: Line driver/line receiver method
* Pulse form: 90° phase difference 2-phase pulse train
Cup to 1.6 Mpps) ;
Sign + pulse train Cup to 400 kpps)
(W + CCW pulse train C(up to 400 kpps)
*Pulse multiplication: X1, X10, X100

Zero-point
Return (Homing) Mode

Used for zero-point return Choming) when incremental encoder is used
Two types of methods can be selected.

(1) Decel limit switch and encoder Cé-pulse signal are used.

(2) Only stop limit switch is used.




ETYPE DESIGNATION AND CONFIGURATION

2.1 TYPE DESIGNATION

(1) SERVOMOTOR

US AF ED —
1 T
AC SERVOMOTOR -::[ F
SERIES
* AM: M Series

« AF: F Series
* AG: G Series

ENCLOSURE
*B: Totally-enclosed, Self-
cooled Type

MAGNET TYPE

¢D: Ferrite

MOTOR OUTPUT

5L
TTT7

(Refer to Par.2.2)

DESIGN REVISION ORDER
L: UL Listed Product

(2)  SERVOPACK

CACR — HR 20 U B

AC SERVOPACK SERIES -J
CONTROL TYPE

Multi-function
Positioning Control

MOTOR OUTPUT

03: 300W (0. 40HP)
05: 500W (0. 67HP)
10: 1. OkW (1. 3HP)
15: 1. 5kW (2. 0HP)

20: 2.0kW (2. THP)
30: 3.0kW (4. 1HP)
44: 4. 4kW (5. 9HP)

- 11

1L

OPPOSITE DRIVE END
SPECIFICATION

* Blank: Standard

(Without Holding Brake)

*F: With Holding Brake (24VDC)
M Series — 03 to 30
F Series — 05 to 44
G Series — 05 to 44
*G: With Manual Release Type
Holding Brake (24VDC)
M Series — 03 to 30
F Series — 05 to 44
G Series — 05 to 44

——— DRIVE END SPECIFICATION
* Blank:
*0:Standard

(With Brake)
*K: With Keyway
*S: With 0il Seal
*T: With Keyway & 0il Seal

Standard

SHAFT TYPE
e 1: Taper
*2: Straight
WITH ENCODER
S: 8192 pulses/rev (Absolute)
W: 1024 pulses/rev (Absolute)
2: 8192 pulses/rev (Incremental)
3: 2048 pulses/rev (Incremental)

| L
STRUCTURE

Base-mounted type
(open type)

PURPOSE

General-purpose UL Listed product



2.2 COMBINATION OF AC SERVOPACK AND SERVOMOTOR

Table 21 Combination of AC SERVOPACK and SERVOMOTOR

Configuration, Main Circuit Voltage Base-mounted Type, 3-phase 200VA
Type CACR-HR 03UB 05UB | 10UB 15U8 2008 . 3008 L s
. L
1 B !
Type USAMED- 03L (211§ - O6L 721 | ooLil2 | 12L 2 200112 C30LIl2 442
Applicable Cutput kW 03 _ 06 09 12 20 —I 30 i 44
Servomotor | “U'P #p 04 08 12 16 27 41 | 59

= Rating . Rating 1000/

P Speed r/mn | 1000/ : - i Rating 1000/Max 2000 |

E Max 2000 ‘ i Max 1500

o« | T -
Continuous Output Current Arms 30 - i 58 76 117 1 188 260 , 330

N 1

T T
Max Output Current Arms 73 — o139 66 : 280 420 565 i 700

} "
Allowable Load Inmertia kg * cm? 67 5 _ 1215 , 1835 ‘ 290 | 550 715 1200
JL(=GD*./4) Ibe1n+52%x10"? 60 107 5 162 § 256 ! 486 633 5 1063
Type USAFED- - o5l (Tl | - L0OLI 1, 18LEl2 200012 | d0LIl2 . 4aLfl2
Applicable | o K _ 0 45 08 I 13 | 18 29 | 44
Servomotor P HP 06 : 11 ! 17 i 24 39 58
Rating

= Speed r/mn - 1500/ - Rating 1500/Max 2500

& * Max 2500 ,

“ | Continuous Output Current Arms - ; 38 - 62 917 150 200 300
Max Output Current Arms - 1o - 170 276 : 420 56 5 770
Allowable Load Imertia kg * cm? _ 675 _ 121 5 183 5 290 550 715
Ju(=GD%./4) 1bs1n+§2Xx10°° 60 : 107 5 162 5 256 486 633 5

Type USAGED- - 0sL {21 — CoelillisLile iozoLile | aoLile | 4dLile
Applicable | o W _ 0 45 . os | 13 1 18 29 44
Servomotor | P HP 06 12 18 24 39 59
Rating

bt Speed r/mn - 150/ - - Rating 1500/Max 3000

3 Max 3000

2 -

Continuous Output Current Arms - 38 - 76 117 190 26 0 330
Max Output Current Arms - 110 - 170 280 42 0 56 5 700
" Allowable Load Inmertia kg * cm?® _ ©6T5 . - 121 5 183 5 290 550 715
I JL(=GD?,/4) 1b=1n+§%2Xx10°3 : 60 - 107 5 162 5 256 486 633 5
Note: Combination of SERVOMOTOR and encoder is as shown below:
Table 2.2 Combination of Servomotor and Encoder
No. of Incremental Encoder Absolute Encoder © Standard
ulses
Servomotor 2048 8192 1024 8192 O Semi-standard
M Series O © O ©
F Series O © O ©
G Series O © O ©




2.3 CONFIGURATION WITH PERIPHERAL DEVICES

Option

Option

MAGNETIC CONTACTOR NOISE FILTER

FOR POWER SUPPLY ON/OFF

SERVOMOTOR
RECEPTACLES
=2

591-6

(See Par 3 3)

A-99N 591-1
(See Par 101)
Main Bod
Y Attachment
SERVOPACK

" 390-38

CONNECTORS

591-7

593-46

Option

AC SERVOMOTOR SERVOPACK (See Pars 5 3 to 5 6)
HR SERIES

CONTACT INPUT UNIT

EXTERNAL POSITION INDICATOR

588-327

MANUAL PULSE GENERATOR

DIGITAL SWITCH UNIT

591-10

(See YASKAWA Controls Co, Ltd Catalog HSE-CO-16)



ERATINGS AND SPECIFICATIONS OF AC SERVOMOTOR

3.1 RATINGS AND SPECIFICATIONS
311 M Series
(1) Ratings

Time Rating: Continuous

Insulation: Class F

Isolation Voltage: 1500 VAC, one minute

Insulation Resistance: 500 VDC, 10MQ or more

Enclosure: Totally-enclosed, self-cooled;
equivalent to IP65 exclusive shaft
opening

Ambient Humidity: 20% to 80%
(non-condensing)
Vibration: 15um or below

Finish in Munsell Notation: NI.5

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

Ambiepthemperature: 0 to + 40°C

(2) Combination with encoder
e Standard
USAMED -{X: LS I3 : With absolute encoder (8192 pulses/rev)

USAMED -1°¥°2 L2 73
* Semi-Standard

With incremental encoder (8192 pulses/rev)

USAMED -2’3 LW £ : With absolute encoder (1024 pulses/rev)
USAMED -f33 L3 {3 : With incremental encoder (2048 pulses/rev)
Table 3.1 Ratings and Specifications of M Series AC SERVOMOTORS
Motor Type USAMED- i _ ;
Item 03L . o06L i 09L 2L o200 30L 44
i .
Rated Ovtout* K 0.3 { 06 : 09 12 1 290 30 44
ated Tutpu (HP) o 08 a2 . ae  eD w0 | G9
Rated Torave® Nem 2 84 5 69 8. 63 115 191 28 4 41.9
ated Torque (b | @9 G0 . T8 i (02 (70 - (28) | (373)
conti Vex Toraue* Nem 2o | 58 | 88 118 206 | 323 46.1
ontinuous Max Torque v | @e oG e o | as | @ | s
Instantaneous Nem 717 . 141 193 | 280 40 ! 63 7 911
Peak Torque* (Ib=1n) (64) | (1zs) | a2 (249) 391) ~ (566) (810)
Rated Current* - A 30 - 58 76 17 188 i 26 33
Rated Speed* r/min 1000
Instantaneous Max Speed* r/min 2000 1500
T ¢ N-m/A 1.01 104 121 ; 102 I tor | o1s 1.33
orave Constant bew/d) | QO , @2 0D | GO (95  10.3) | (L8
Moment of Motor Kg-m? X 10"* 185 | 23 | %7 | 58 1o | 143 245
Inertia | ! : i
Ju (=6Du?/4) (1be10°§2X10°%) (120) | (215 | (325 (515 | (972 i (zm | (13)
Power Rate” KW/s 6.0 ; 133 : 203 ' 27 33 2 57.0 74.0
- i f -
Inertia Time Constant ms 12 8 63 ' 44 ;60 i 52 3.5 3.6
H i :
Inductive Time Constant ms 2-7 | 5.1 i 65 ! 10 4 12 9 15.3 16 2

+ Typical value at armature winding temperature of 20°C, 1n combination with Servopack

14 —



(3) Torque-Speed Characteristics

¢ TYPE USAMED-03L

I
2000 '
\,, DA P ’KN
1500 \ :
SPEED | 4
W) 000 A ; B | K
| &
500 ! =
: A
Y 7% 8, (N-m)
& 26 a0 eo so (M)
RMS TORQUE
e TYPE USAMED-06L
2000 —rt—
\ )
1500 A
SPEED A
{r/min’) A B |
1000 -
500
Ol 3! ()l 9 1 ]2 i 1 \N .m)
5730 60 90 120 150 (PN

RMS TORQUE

e TYPE USAMED-09L

2000 —t<
1500 Y‘ %’\
\ <
SPEED A 3
min) 000 : 5 4
?f
500 -
:
°—4 8 12 16 20 ('IL”‘)
580 100 760 200 (M)
RMS TORQUE
e TYPE USAMED-12L
2000 -
e
\ \“‘%\
1500 \ >
SPEED A B 4
(r/min) 1000 3
500 2
01 10,20 30 (N-m)
0 0200 3000
RMS TORQUE

® TYPE USAMED-20L

2000 -
A ‘P
1500 % o
SPEED A \ 8 ia;{l
(r/min) 1000 5

L]0

500 .
i
0 =L (N-m)
1070, 306, 40
6700 200 300 aoo(Cn
RMS TORQUE
e TYPE USAMED-30L
2000 - M
Tk
1500 \
SPEED \
(r/min) 1000 A B ’
500 4
53 (N-m)
. i 1 1 1 .
5760 300 450 600 (oM
RMS TORQUE
¢ TYPE USAMED-44L
2000
1500 ) V3 ST o,
SPEED \
(rmin) 4000 V‘?{
A B [&
500 ;
020 4060 B0 (N-m)

(Ibein)

o
5300 300 660 800 1000
RMS TORQUE

A CONTINUOUS DUTY ZONE

B INTERMITTENT DUTY ZONE
POWER SUPPLY 200 V

Typical at 20°C (Armature Winding Temp)
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3.1.2 F Series
(1) Ratings

Time Rating: Continuous Ambient Humidity: 20% to 80%
Insulation: Class F (non-condensing)
Isolation Voltage: 1500 VAC, one minute Vibration: 15um or below
Insulation Resistance: 500 VDC, 10MQ or more Finish in Munsell Notation: N1.5
Enclosure: Totally-enclosed, self-cooled Excitation: Permanent magnet
Equivalent to IP-65 exclusive Mounting: Flange mounted
shaft opening Drive Method: Direct drive

Ambient Temperature: 0 to + 40°C

(2) Combination with encoder
e Standard
: With absolute encoder (8192 pulses/rev)
i : With incremental encoder (8192 pulses/rev)

Feaoroa
HE T

* Semi-Standard
USAFED- X2 LW {7 : With absolute encoder (1024 pulses/rev)
USAFED- 32 L3 It : With incremental encoder (2048 pulses/rev)

Table 3.2 Ratings and Specifications of F Series AC SERVOMOTORS

otor Type USAFED- f o5 0oL - 1sL i 2oL | soL i 44l
Item . ! i ;
) W 045 | 08 . L3 L8 ! 29 | 44
Rated Output (HP) e | wn i oan| eo| 6o 69
Rated Torque* Nem 2. 84 5,39 : 8.34 11.5 : 18.6 28.4
(1b=1n) (25) (48) : (74.0) (102) (165) (253)
Continuous Max. Nem 2.94 5. 88 8. 83 11 8 22.6 ¢ 373
Torque® (Ibein) (26) B2 . (8 (102) (2000 : (3300
Instantaneous Nem 8.92 . 15.2 24T ' 34.0 54.1 76.2
Peak Torque* (1bein) (19) ¢ (13 i (219 - (302 (479) (675)
Rated Current* A 3.8 6.2 9.7 15 20 | 30
Rated Speed* r/min 1500
Instantaneoes Max. Speed* r/min 2500
Toraue Constant N - m/A 0.8 0.92 092 | 08 098 | 102
! bein/d) | D | @2 | @2 P T8 - @ (9.06)
Moment of Motor  Kgem®Xx10™* 135 24.3 3.7 58 ! 110 143
Inertia : i
Ju (=GD?/4) (1b+in*$2Xx107%) (12.0) | (21.6) (82.6) - (5L.5) | (97.7) ; (127
1 1
Power Rate* KW/s 6.0 12 189 . 227 ! 3is5 | 57
Inertia Time Constant ms 10.9 6.0 4.4 5.9 f 52 3.7
Inductive Time Constant ms 32 5.2 6.1 | 10.4 13 15 2

% Typical value at armature winding temperature of 20°C, in combination with Servopack.



(3) Torque-Speed Characteristics

® TYPE USAFED-05L

2500 .
2
2000 \ %
E¢
e
SPEED 1500 .
(r/min) Al B A
1000 =
500 f

02 4, 6, 8 10 (Nm)

0 20 40 60 80 (bun)
RMS TORQUE

e TYPE USAFED-09L

2500 ‘;: <
g .
2000 \ B =
x
SPEED 1500 E
(r/min) A B 3
1000
500
0, 5, 10, 15 | (Nm)
0 50 100 150 (Ibsin)
RMS TORQUE
¢ TYPE USAFED-13L
2500
T B
‘%\
2000 I
SPEED 1500 -
(r/min) A B 2
1000 .
500 5
’::o
0 75710 15,20 25 | (N+m)
0 50 100150 200 250  (lb-in)
RMS TORQUE

¢ TYPE USAFED-20L

2500 T i
‘-.N :
2000 3N +
SPEED 1500 3
(r/rin) A B i
1000 ~4—
oo
500 . -
F
o

O 70 20, 30 _40 L (N-m)
6 T00 200 300 400 (lbein)

RMS TORQUE

® TYPE USAFED-30L

2500 v
2000 %
o
SPEED 1500 2
(r/min) A B "
1000 -
500 s
b
0, 2040, 60, (N-m)
0 700 400 600 (lbsin)
RMS TORQUE
o TYPE USAFED-44L
2500
AN
2000 =
SPEED 1500 =
(r/min) A \ B | i
1000 \ =
3
500 £
\_ L0

OL 20 40 60 80, (N-m)

0 200 400 600 800 (lbn)
RMS TORQUE

A CONTINUOUS DUTY ZONE

B INTERMITTENT DUTY ZONE
POWER SUPPLY 200 V

Typical at 20°C (Armature Winding Temp )



3.1.3 G Series

(1) Ratings

Time Rating: Continuous Ambient Humidity: 20% to 80%
Insulation: Class F (non-condensing)

Isolation Voltage: 1500 VAC, one minute Vibration: 15um or below
Insulation Resistance: 500 VDC, 10MQ or more Finish in Munsell Notation: NI.5

Enclosure: Totally-enclosed, self-cooled Excitation: Permanent magnet
Equivalent to IP-65 exclusive Mounting: Flange mounted
shaft opening Drive Method: Direct drive

Ambient Temperature: 0 to + 40°C

(2) Combination with encoder
 Standard
"USAGED- {7if7 LS I : With absolute encoder (8192 pulses/rev)
USAGED- {5f:i L2 i} : With incremental encoder (8192 pulses/rev)
* Semi-Standard
USAGED- 3 LW il : With absolute encoder (1024 pulses/rev)
USAGED- {3i7 L3 I : With incremental encoder (2048 pulses/rev)

Table 3.3 Ratings and Specifications of G Series AC SERVOMOTORS

otor Type USAGED-| 5, oo | 13 | ool 30L "

Item : :
Rated Ootpot” KW | 04 : 08 L3 L8 29 44
(HP) 0 6 i an (1.7 24 @69 G 9
Rated Torque* Nem [ 284 ! 5.3 | 834 115 | 186 | 284
d (1be1n) 25 48 ; (74.0) : (102) (165) | (253)
Continuous Max. Nem 2 94 5 88 8 83 11.8 22 6 l 373
Torque* (1b1m) (26) (52) (78) (102) (200) (330)
Instantaneous N-m 8.92 133 23.3 1+ 28.0 ' 45.1 66. 2
Peak Torque* (1b*1n) (19 118 ! 207) (249) (oD (589)
Rated Current*® A 3.8 I 7.6 11.7 ! 19.0 26 0 33.0

: I

Rated Speed* r/min 1500
Max. Speed* r/min 3000

NemA | 08 - 08 0.8 067 : 080 0.95
forave bonstant oy | D | 0 | ao | 69| an ! o

em?x10-¢ : :
Honent of Motor kg - w10 185 . 243 - 3.7 | 58 10 143
G0/ (beimesixio | (20| @O [ G20 TGl @D am
Power Rate* ks | 60 ' 120 . 189 | 227 : 365 ¢ 570

. : i

T

Inertia Time Constant ns 10.9 6.1 : 43 : 58 5.2 34
Inductive Time Constant ms 3.2 | 5.2 6.7 | 106 - 13.2 159

* Typical value at armature winding temperature of 20°C. 1n combination with Servopack.



{(3) Torque-Speed Characteristics

® TYPE USAGED-05L

3000 et *“%\\‘\
2000— B
SPEED i
(r/min) A, | B X
1000 3
3
sl
0 30 60 w9 o] (N m)
1
350 slo 90 (lbun)
RMS TORQUE
o TYPE USAGED-09L
3000 ‘» TN
]
2000f—— -
SPEED \ "
(r/min) A B %
1000 :
! 1
© 5 10 15 ™ m
L 1 1 I
0 50 100 150 (lbein)
RMS TORQUE
o TYPE USAGED-13L
3000
T R
Y
i
000 -
SPEED - 3
(rfmin) A\l B [#
1000 :
i
g
% " ® (N-m)
1 I
700 200 300 (Ibein)
RMS TORQUE

* TYPE USAGED-20L

T
J |
3000 2 RIS S -
=R Y
: i
SPEED i ‘% |
(r/rin) A H B | ;
1000 | i
i
Y 10 20 30 (N m)
L 1 L
0 100 200 300 (Ibn)
RMS TORQUE
e TYPE USAGED-30L
3000 e
v
2000 :
SPEED :
(r/min) A B k3
1000 -
é;
o 20 40 60 (N m)
L L 1 L
0 200 400 600  (Ib-in)
RMS TORQUE
® TYPE USAGED-44L
3000 -
LN
D
SPEED :
{rimin) A \ B o
1000 \ :‘
0 25 80 75 N m)
[ i 1 L
0 250 500 750 (lb-in)

19 —

RMS TORQUE

A CONTINUOUS DUTY ZONE

B. INTERMITTENT DUTY ZONE
POWER SUPPLY 200 V

Typical at 20C (Armature Winding Temp )



3.2 MECHANICAL CHARACTERISTICS

3.2.1 Mechanical Strength
AC servomotors can carry up to the momentary maximum torque of each motor at output shaft.

3.2.2 Allowable Radial Load and Thrust Load
Table 3.4 shows allowable loads according to AC servomotor types.

Table 3.4 Allowable Radial Load and Thrust Load

« M Series + G Series
Allowable Allowable Allowable Allowable
{'}gmén?”’e Radial Load* Thrust Load ”g}\&gv?ype Radial Load* Thrust Load
N(1b) N(1b) N(ib) N(1b)
03L I 1 05L 1
490(110) 98(22) t - 490(110) 98(22) t
06L {1 09L i3 1
09L i} 2 686(154) 343(77) 13L {21 2 686(154) 343(7TT)
12L 7 2 20L {3 2
20L {3 2 1470(330) 490(110) 30L 32 1470(331) 490(110)
30L {7 2 441, 13 2
44L i 2 1764(397) 588(132)
* Maximum values of the load applying to the shaft
extension.
+ F Series t Do not apply the exceeding load because motor can
X not be rotated.
Ilowable Allowable
h‘g}xggnppe Radial Load* Thrust Load
N(1b) N(1D)
05L {31
- 490(110) 98(22) t
09L {31
18L 3 2 686(154) 343(7TT)
20L {32
30L 32 1470(331) 490(110)
441 {2




3.2.3 Mechanical Specifications

Table 3.5 Mechanical Specifications in mm

Accuracy(T. [.R.)*! Reference Diagram

Flange surface 0.04
perpendicular to shaft@® ’

:
Flange diameter i 0.04 _©
concentric to shaft@ )

®

Shaft run out® 0. 02

. (0.04)*®

*1 T.I.R (Total Indicator Reading)
%2 Accuracy for motor type USAMED-44L :: 2

3.2.4 Rotating Direction

AC Servomotor rotates CCW viewed from the load side when connection shown in Par.3.3.1

is performed and forward command is given to Servopack with parameter 14, b0 setting
=0 (Fig.3.11).

3.2.5 Impact Resistance
When mounted horizontally and exposed to vertical shock impulses, the motor can withstand
up to two incidents with shock acceleration of 98m/s2(10G) (Fig.3.12).

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

3.2.6 Vibration Resistance

When mounted horizontally, the motor can withstand vibration (vertical, lateral, axial)
of 24.5m/s%2(2.56) (Fig. 3.13).

3.2.7 Vibration Class
Vibration of the motor running at rated speed is 15um or below (Fig. 3. 14).

’VERTICAL

—

—d
J HORIZONTAL

386-5

Fig. 3.12 Impact Resistance
Fig. 3.11 Forward Rotation Direction

POSITION FOR
CHECKING VIBRATION
1VERTICAL y
LATERAL AXIAL
N\ | —— _ I
N — ——
HORIZONTAL
_— -
Fig. 3.13 Vibration Resistance Fig. 3.14 Vibration Checking



3.3 RECEPTACLES

3.3.1 Connector Specifications
(1) Without brake (M, F, G series)
(@) Motor receptacle

*M, F, G series

A Phase U
B : B Phase V
o o C Phase W
c B D Frame Ground

(b) Detector receptacle
e Incremental encoder

« Absolute encoder

Frame Ground

A Channel A output K — A Channel A output| J Frame Ground
B | Channel A output L - B | Channel A output | K —

C Channel B output M — C Channel B output | L —

D | Channel B output N D | Channel B output | M —

E Channel C output P — E Channel 7 output | N —

F Channel C output R F Channel 7 output | P —

G oV S - G oV R Reset

H | +5VDC T — H +5VDC S | OV(battery)
J - - T

3.6V(battery)

(2) With brake
M, F, G series

A Phase U E | Brake terminal
B Phase V F | Brake terminal
C Phase W G
D | Frame Ground | -







3.3.2 List of Standard Combination

Table 3.6 M Series : Characteristics of AC SERVOMOTOR, Detector,
and Holding Brake (Option) for Standard Combination

AC AC SERVOMOTOR Detector
SERVOMOTOR
Type Receptacle | L-type Straight Cable Receptacle | L-type Straight Cable
USAMED- Plug Plug Clamp Plug Plug Clamp
03L (11
— MS3102A MS3108B MS3106B MS3057
06L 31 18-10P 18-108 18-108 -10A
09L i} 2
12L 3 2
MS3102A MS3108B MS3106B MS3057 97F3102E MS3108B MS3106B MS3057
20L 1 2 22-22p 22-228 22-228 ~-12A 20-29P 20-29S 20-29S -12A
30L i3 2
441 13 2 MS3102A MS3108B MS3106B MS3057
32-17p 32-17§ 32-178 -20A
Table 3.7 F Series: Characteristics of AC SERVOMOTOR, Detector,
and Holding Brake (Option) for Standard Combination
AC AC SERVOMOTOR Detector
SERVOMOTOR
ype Receptacle | L-type Straight Cable Receptacle | L-type Straight Cable
USAFED- Plug Plug Clamp Plug Plug Clamp
05L iZ 1
—— MS3102A MS3108B MS3106B MS3057
09L 1 18-10P 18-108 18-10S -10A
13L 1 2
97F3102E MS3108B MS31068 MS3057
0L 7 2 20-29P 20-29S 20-29S -12A
— 1 MS3102A MS3108B MS31068 MS3057
30L 2 2 22-22P 22-228 22-228 -12A
4L 1 2
Table 3.8 G Series: Characteristics of AC SERVOMOTOR, Detector,
and Holding Brake (Option) for Standard Combination
AC AC  SERVOMOTOR Detector
SERVOMOTOR
Type Receptacle | L-type Straight Cable Receptacle | L-type Straight Cable
USAGED- Plug Plug Clamp Plug Plug Clamp
05L 131
—  MS3102A MS3108B MS31068 MS3057
09L i3 1 18-10P 18-108 18-108 -10A
18L L0 2 9TF3102E | MS31088 | MS3106B | MS3057
2L 11 2 20-29P 20-29S 20-29§ -12A
MS3102A MS3108B MS3106B MS3057
30L F 2 22-22P 22-22S 22-22§ -12A
441 T 2




Holding Brake

Receptacle L-type Plug | Straight Cable Clamp
Plug
MS3102A MS3108B MS31068 MS3057
20-15P 20-158 20-158 -12A
?
© MS31024 MS3108B MS3106B MS3057
i 24-10P 24-108 24-108 -16A
!
g Note:
Holding Brake
Receptacle L-type Plug | Straight Cable Clamp
Plug
MS3102A MS3108B MS3106B MS3057
20-15P 20-158 20-158 -12A
MS3102A MS3108B MS3106B MS3057 Note:
24-10P 24-108 24-108 -16A
Holding Brake
Receptacle L-type Plug | Straight Cable Clamp
Plug
MS3102A MS3108B MS3106B MS3057
20-15P 20-158 20-158 -12A
Note
1.
MS3102A MS31088 MS3106B MS3057
24-10P 24-108 24-108 -16A

These connectors
are made by
DAI-ICHI DENSHI
KOGYO Co., Ltd.

These connectors
are made by
DAI-ICHI DENSHI
KOGYO Co.,Ltd.

S:
For connection parts(plugs.clamps, etc)
contact your Yaskawa representative.
For connecting method, there are two
types-soldering(MS type)and
caulking(JA type).

These connectors are made by DAI-ICHI
DENSHI KOGYO Co. Ltd.



n RATINGS AND SPECIFICATIONS OF AC SERVOPACK

41 RATINGS AND SPECIFICATIONS

Table 41 AC SERVOPACK Ratings and Specifications

SERVOPACK Type  CACR-HR i i 03UB 05UB 10UB 15UB 20UB 30UB 44UB
Max. Applicable Motor Capacity kW 03 05 10 15 20 30 44
(HP) (0 40) O 67 13 @0 @n “@n (59
Basic Input Power Main | No of Phases 3-phase AC
Specifi- | Supply
cations Voltage 200 to 230V +10 to -15% 50/60Hz
Control Single-phase 200 to 230VAC +10 to -15% 50/60Hz
Control Method Full-wave rectifying, transistorized PWM contrel, sine-wave drives
Feedback Absolute encoder (8192 or 1024 pulses/rev),
incremental encoder (8192, 2500, or 2048 pulses/rev)
Environmental Ambient Temp 0 to +55°C
Cond1tions
Storage Temp ~20 to +85°C
Ambient/Storage Humidity 90% or less (non-condensing)
Vibration-/Shock Resistance |4 9m/s®(0 5G)/19 6m/s*(26)
Configuration, Dimensions in mm (in ) Base-mounted 185W X 450H x 270D (7.28% X 17 72 x 10 63D)
Position- | Station No. Operation Spec Constant point positioning by station No command (contact data)
1ng Command Method
gontrtf)l Command Input Position command BCD (up to 3-digit 000 to 999) or BIN (up to 12-bit O to 4095)
pec1fi-
cations | System Both absolute and incremental commands available
ﬂG;ngCommand I Operation Spec Positioning by DG-SW command data
et ho
Position command Sign + up to 8 digits (-99999999 to +99999999)
Comnand Input Speed command Up to 6 digits (000000 to 240000), to be less than motor max speed
System Both absolute and incremental commands available
Serial : Operation Spec Positioning by serial communication
Communication  +
Command Method , Command Input RS422, asynchronous, communication speed 9 6/4 8/2 4/1 2 kBaud
System Both absolute and incremental commands available
E{o?lll:agd Table Operation Spec Positioning by position No and speed No command (contact data)
etho
Command Input Position command Sign + up to 8 digits (-99999999 to +99999999)
Speed command - Up to 6 digits (000000 to 240000), to be less
than motor max. speed
Posttion/speed No command BIN (up to 6 bits 1 to 64)
System Only absolute value command available
I Others * Operation Spec. Positioning by pulse train (line PG or pulse train input)
: : Position command: Number of pulses — A + B or UP + DN or P + SIGN
Command Input Speed command Up to 400 kpps (A + B : 1 6 Mpps)
System Only incremental command available
%onpﬁm Dynamic Brake (DB) Operated at main power OFF, servo alarm, servo OFF
uilt-1n
Function Qutput signal for turning brake power supply ON/OFF
Holding Brake Interface (brake timing 1s set -by parameter )
Regeneration Built-in (regenerating resistor included)
Overtravel Protection By soft limit and hard LS 1nternal command stop at operation
External Current Limit Current limit value switching by contact input
Current 1imit value. Common in FWD/REV, FWD only, REV only (parameter setting)
Protective Functions 0C, OL, 0S, FAN, PG, UV, CPU, ABS, POS, O-PH, RWY, PG, HARD, OF, PRM. OH
(See Table 4 2)
Display Main circuit Eower supply green LED, control power supply green LED,
alarm red LED  Alarm contents code output in 7-segment, fault contents
display 1n data display section
Monitor Ser1al communication (position, speed, torque, etc.)
Speed command, torque command or speed output in analog value
Positioning Control Linear accel/decel, exponential accel/decel, A/B function, pulse multiplication,
Function soft OT, backlash compensation, COIN NEAR, motor - line PG switching
(incremental operation), etc.
Control Interface 1/0 | Input Sertal 1 port and digital 24V systemX 20 (Max )
Output Ser1al 1 port and digital 24V systemX 18 (Max ), 5V system 2 circuits
(PG output)
Gain and Parameter Settings Serial communication (RS422, asynchronous, communication speed
9.6/4.8/2.4/1 2 kBaud) or selection by AC SERVOPACK switch
Absolute Encoder Battery Provided on SERVOPACK board
Applicable Inertia J. 5 times or less of rotor inertia Ju (motor GD2) for M, F or G series
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INTERNAL BLOCK DIAGRAM

4.2

» Servopack Type CACR-HRO3UB to -10UB
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» Servopack Type CACR-HRI5SUB to -44UB
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4.3 PROTECTIVE CIRCUIT

Servopack provides functions to protect the Servopack 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 turned OFF.

*Main power supply is turned OFF.

(2) Fault detecting functions

Table 4.2 Fault Detecting Functions

Fault Detection

Overcurrent flow in the main circuit

Overcurrent (00 (at 1.2 times or more of inst. max. current)

FAN STOP (FAN) FAN stop.

Regeneration Trouble (RG) Regenerative circuit not activated in Servopack

Overvoltage (OV) Excessively high DC voltage in the main circuit (approx 420V.)
Overspeed (0S) Excessively large speed feedback detected.

Under Voltage (UV) Low DC voltage in the matn circuit after power ON. (150V or less.)
Overload (OL) Overload condition of motor and Servopack.

Heatsink Overheat (OH) Overheat of heatsink (approx. 90°C min.)

PG Disconnection (PG) Encoder signal disconnection.

Overflow Deviation (OF) Excessive following error.

Open Phase (0-PH) Any one phase open in three-phase power input.

Overrun Prevention (RWY) Wrong wiring of motor circuit or PG signal line.

CPU Error (CPU)
Hardware Error (HARD)

Errors related to CPU

Absolute Control Error (ABS)
Position Error (POS)

Eirors related to absolute encoder.

Parameter Brror (PRM) Data set value error of parameter.

Battery Voltage Low Battery voltage drop or battery disconnection.




(3) Overload Detection (OL) Level

Overload detection level is set as shown in Fig. 4.4 when motor rated current =
100%. (When allowable current applying time at motor locking is at the maximum,
operating time at higher rotating speed is shorter for the same overload.)

NOTE
Overload detection level is determined with hot start conditions of ambient
temperature 55° C. The set value cannot be changed.

" 1000

100

OPERATING

N=0r/mn
TIME (S)

(AT MOTOR

10

N= ]
3000r/min
(AT RATED
SPEED)

1

07 N
100 200 300

MOTOR RATED CURRENT (%)

Fig. 4.4 Overload Characteristtics



(4) Servo alarm output [ALM]

If any fault detection circuits in Table 4.2 functions, the power drive circuit in
the Servopack is turned OFF, 7-segment LEDs indicate the operation status and a servo
alarm signal is output.

(5) Protective circuit operation

An alarm signal indicates some fault. Check the cause and fix the problem, and

restart the operation. Before checking the cause, turn OFF the main power supply to

avoid danger. Apply the sequence so that the alarm signal turns OFF only the main

circuit (® , ® . (M), as shown in Figs.5.17 and 5.18. This allows rapid

reaction in the event of a malfunction. e
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.

(6) Resetting servo alarm
To reset the servo alarm, turn on alarm reset signal RST (or serial communication

command ).

If @ is ON (e.g., Servopack is over loaded), it takes a few minutes to reset
the alarm condition.



4.4 PRECAUTIONS FOR APPLICATION

441 Overhanging Load )
The motor is rotated by the load; Additional regenerative resistor may be required
against this rotation and achieve continuous running.

Example: Vertical axis without counterweight

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

442 Load Inertia (J.)

The allowable load inertia J. converted to the motor shaft must be within five times
(M, F, G series) the inertia of the applicable AC servomotor. If the allowable
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 representative.

4.4.3 Allowable Cyclic Operating Frequency

Start/Stop cyclic operating frequency is limited separately by Servopack and
Servomotor. It is necessary to satisfy both conditions.

(1) Allowable cyclic operating frequency limited by Servopack
Servopack limitation is due to Servopack built-in regenerative resistor generating
power. Allowable frequency differs depending on combined motor types, capacities,
load inertia J., accel/decel current and motor speed.
For the following cases, contact your Yaskawa representative.
» When start/stop cyclic operating frequency up to rated speed exceeds 60 times/min at
load inertia J. = 0.
» When start/stop cyclic operating frequency up to rated speed exceeds
at load inertia J. = motor inertia Ju X m times.

times/min

(2) Allowable cyclic operating frequency limited by Servomotor
When AC Servomotor rms torque in an operation cycle is within the continuous duty zone
of motor performance (Par.3.1),the operation can be repeated in the operation cycle.



4.4.4 High Voltage Line

If the supply voltage is 400/440 V, the voltage must be dropped from 400/440V to 200V
by using a power transformer. Table 5.12 shows the transformer selection.

Connection should be made so that the power is supplied and cut at the primary side
of the transformer.



45 POWER LOSS

The power loss of Servopack is shown in Table 4. 2.

Table 4.2 Power Loss at Rated Output

i Power Loss
SERVOPACK Type | Output ;
| Current | Main : Regenerative | Control Total
CACR- Circuit | Resistor * Circurt

LA U | W W
HROSUB 3.0 20 10 90
HROSUB S T T B 110
HR10UB L7600 20 150
HR150B LT 80 20 160

: | 60
HR20UB | 18.8 100 40 200
HR30UB . 260 . 160 80 300
HR44UB  83.0 ¢ 210 | 100 370

* Power loss in regenerative resistors occurs at motor deceleration
The maximum allowable value of average power loss is shown
When a motor operates in a duty cycle exceeding this value,
a regenerative resistor must be provided



I3 connecTion

51 TYPICAL CONNECTION

5.11 Basic Connection

POWER SUPPLY 3 PHASE
200 TO 230 VAC 150

50/60 Hz

1MCCB _)--

Note To switch the brake

OFF _Z:T—O ESUP

PROVIDE SURGE SUPRESSOR

SERVOPACK

TYPE CACR-HR

(PROVIDED BY USER)

;] DONOTFALL [
< TOGROUND N X
- o ENCODER
O
ST

EXT NOISE PREVENTED BY NOISE FILTER (MOTOR WITH power supply circuit
BRAKE USED ) ON/OFF at the DC
| iy LTI T LR, T T TE==75~77  side, surge voltage
: FU B BRAKE_l—<2>R—Z BRAKE——] |  may damage the
| oo * POWER | Y . : brake coil Therefore,
+ *. SUPPLY _]l— o J ) a surge suppressor
| o LD—’ S I must be mounted near
! 2RY 2RZ SuP ! the brake coil
: ol I' SUP surge suppressor,
| | CR50500BA(OKAYA
b SR __ 4 ELECTRIC INDUS
TRIES CO, Ltd) or
equivalent
1Ry
Q o 1PL, SERVO TROUBLE INDICATION
POWER ON_j 1Ry 1MC | — POWER SUPPLY ON/OFF

TO MAGNETIC CONTACTOR OR RELAY

24V
024 V

SVON

STOP
AST

+24V

MAN

MCwW

MCCW
RST

POS1

ERR

UVDC
(1] Power
SUPPLY

SERVO ON X
STOP COMMAND

AUTO o o

OPERATION

START

OPERATION —

MODE SELECT ey
MANUAL —
REVERSE COMMANDP—T—C
VANUAL 5o
FORWARD COMMAN °©

ALARM RESET 5

POSITIONING | g

COMPLETE | | 1o |

OPERATION e o g W

ERROR » |
.

024 V

N ——

024 V
T Py TR

wY o [

&;' SHIELDED CABLE ENDS

LEAD LENGTH LESS THAN 20m(787 40mn)

j”.i DO NOT FAIL TO PROCESS CONNECTING CABLES USE YASKAWA DWG

DP8409123, DEB400093 OR B9400064

SERIAL
COMMUNICATION
CONTROLLER

£_‘ RXD.—I

* RXD
TXD

«TXD !

(RS422)

R

Fig. 5.1 Basic Connection

. %



5.1.2 Typical Connection at Positioning by Station No.

Note For power supply and motor connection,
refer to Fig 51

SERVOPACK
TYPE CACR-HR
CNZ
+24V ~y  ALO mf s);:
' ) 2 +24V
Vo g gvel . 2 g
He ALz *21 1 “] (ZERO)STP
ALARM CODE | D00 a——— 2 7% zERro) DEC ZERO POINT STOP LS*
: e AL3 522 53 ZERO POINT DECEL STOP LS*
BATTERY ALARM Wm BATALM P Tef asr O SERVOON
- PreT TT s Ty START SIGNAL IN AUTO(ZERO-POINT RETURN) MODE*
AUTO OPERATION MODE  $7Y"y— g Ty TEMPORARY STOP COMMAND
VANUAL OPERATION MODE Y wanDT 4 -4 P.OPERATION COMMAND
-~ POSITIONING COMPLETE (CON  §/Y¥g——FOSI 45 i ' ov
POSITIONING NEAR (NEAR)  ¥¥g— Pos2 & ’ ] .
INPUT ERROR ERR a .
] Y TR -1 A1y .;_m-_\““ SERVO ALARM
ZRN *! !39 12 ;__mm‘ BRAKE RELEASE
(MODE SELECT) ), MAN ;10 20" - t24V
r —O . AUT ‘! = ’
P Fois a7 CN 4 _ EXT PULSE GENERATOR
T AT (20P). (5V DIFFERENTIAL OUTPUT TYPE}
cW  10,0- — :
MANUAL OPERATION (&% | o5 mccw i . DC AVR
CURRENT LIMIT COMMAND  $-5 o CUR :
ALARM RESET r_o—c RST 15 i ov
- SP2ND , 45 '
O y’_ T
FEED SPEED SELECT { | o= SP3RD 146 "
—— I
ROTATING DIRECTION SELECT 0 o = - :
. -re-° = T
-6 o DRI 14 185 B . PG PULSE OUTPUT
ov oV 2 127] *FB ; {P.
‘33 L oov., |
1
.18 H '
_ —_— 20/ FG\__ !
( o o cﬂ 4 16 ¥ d Note The wiring length of the external pulse train
LS CcD1 A 17 - " reference setter must be 5m or less
S5 Cpz 24 :
L 5 CD3 ‘25 :
| o) 26
— CD5 -27 -
STATION NO REF DATA | 10 O——Z—= ; :
(BCD OR BINARY) L6 o CD6 28 -
L& o CcD7 429 .
[ 5 D8 30 A
0 o= e 4CN) USED AT PARAMETER SETTING
o o= - r i . RS422 PORT N
b6 o—— 10 32 | 1L TXD N |
—— - 1 3 T T
Liso col 40 R 5 r ol e, SERAL COMMUNICATION !
— P30 43 | I + ASYNCHRONOUS
Ao N0 ot o o———— e 1 <[ o g sRxD P! COMMUNICATION sPEep ||
-0 o———= | 3 ov. 9 6/4.8/2.4/1.2 1’
+24v 20 23 ! 20f FG .. k BAUD !
P A7 { .
- PI L34 ] IPARAMETER SETTING PERSONAL COMPUTER) |
o P2 -2ty
Vo g g Ve— v,
STATION NO 9 — : [on1];
CURRENT DATA P3 36 5P -
Vo oW ). 5P)
e - “a7 3 BAT
b~y A 7 1. FOR ABSOLUTE ENCODER
—N—, - 15 0BAT T 36 TO45V
S50 . (MOUNTED ON BOARD)
1 57, 57, B e,

*1 Signals related to zero-point return are needed when incremental encoder 1s used
LS Limt Switch

Fig. 5.2 Typical Connection at Positioning by Station No.



5.1.3 Typical Connection at Positioning by DG-SW Data

SERVOPACK
TYPE CACR HR

Note For power supply and motor connection,
refer to Fig 51

L0
+24V MMNg
) P g o +24V
T Mg —
e A2 (ZERO) STP
ALARM CODE T y— ZERO POINT STOP LS*
g AL3 4 ZERO POIN I' DECEL STOP LS*
'_“J BATALM % SERVO ON
BATTERY ALARM bk 4 START SIGNAL IN AUTO (ZERO-POINT RETURN) MODE*
AUTO OPERATION MODE  $YMy- AUT-LT TEMPORARY STOP COMMAND
e MAN-LT ‘
MANUAL OPERATION MODE Yy :SVPEE:SAET 3252? MAND
POSITIONING COMPLETE (COIN) $ Mg FOSI FORWARD STOP LS
POSITIONING NEAR NEAR) ~ §""y poS2 y . - ov
ERR ALM
INPUT ERROR H My g—— 171"} SERVO ALARM
+24V vL_m BRAKE RELEASE
ZRN *1 1 = +24V
o4
(MODE SELECT) '\, MAN
g AT v (LINE PG) OR (PULSE TRAIN INPUT)
ot PULS | (5V DIFFERENTIAL OUTPUT TYPE)
oo Mcw ca PA
MANUAL OPERATION (ccw B MCCW *CA | 1P’ T *PA DC AVR
— CUR CB . ! PB
CURRENT LIMIT COMMAND {5 o-
ALARM RESET [ RST *cB | [P, * P\‘? ov
D SPZND & OV 0
N . 1
FEED SPEED SELECT { e SP3RD 146 19. FA | :
—_— 48 T T
MOTOR LINE PG SWITCHING §-0 MPG/LPG 4 1> 13%#FA , |P)
ov oV 2 1 FB . | PG PULSE OUTPUT
‘33 {> 127 *FB | |P
g 24 ov ' 1
‘18 gy OV . L e
[ ¥ Lo SITION INDICATOR TYPE MCIF-L8)
DSO4 37 i (EXTERNAL POSITION IND
DS0 3 36 1) XD} 0+ 1 ]
- DSO 2 35 IS s f»TxD) P, 2
DSO1 34 39 ov: | 3 ,+12345678
v % 3 4
DS00 023 20 [ g(‘;’ ' +
—% X -';i 1 Note The wiring length of
21} 20] 19| 18| 17| _1 J DSI10 (16 N the line PG or pulse
2 DSI 11 17 o train mput and exter- 5VDC
DG-SW UNIT 3 DSI12 24 nal position mdicator
2 £ "25 N must be 5m or less
DSI13 2 5 (4CN) USED AT PARAMETER SETTING
. 5 [ DSI4 [26 e e e e e e 1
+1(2(3(4|5/6/7/8] 6 ¥ paris 27 ! RS422 PORT :
7 | Dsiie 128 ' SERIAL COMMUNICATION) !
ION REF DATA) 8 ' - ASYNCHRONOUS
(POSITIO 8 g psii7 29 ! COMMUNICATION SPEED !
: o ; 9.6/4.8/2.4/1.2 !
1{2|3|4|5(6 9 ] Dsiz0 30 ' v BAUD !
10 [ DSI21 31 ' - |
(FEED SPEED REF DATA) 11 ], DSiz2 32 i 1o IPARAMETER SETTING PERSONAL COMPUTER) !
12 ] DSI23 40
2 SETS (POSITIONING, SPEED) % 3
TYPE MCIF D86 13 L Dsi24 4
1SET (POSITIONING ONLY) 14 | DsIz5 4 2
TYPE MCIF D80 15 | DsIz6 143 L FOR ABSOLUTE ENCODER
16 | DsI27 44 T 36 TO45V
- - 50 . (MOUNTED ON BOARD)

Note For internal circuitry
refer to Fig 54

Additionally, the wir-
ing length of the DG-
SW umt must be 5m

or less

LA 4T A
AR iV

*1 Signals related to zero-point return are needed when incremental encoder 1s used

Fig. 6.3 Typical Connection at

Positioning by DG-SW Data



51.3 Typical Connection at Positioning by DG-SW Data (Cont'd)

(POSITION REFERENCE DATA)

105 104 103 102 10! 100

iy imlyslpnlos

(FEED SPEED REFERENCE DATA)

Fig 54 Details in DG-SW Unit



5.1.4 Typical Connection at Positioning by Serial Communication

(USER CONTROLLER)

+ ASYNCHRONOUS

96/48/24/12
kBAUD

(SERIAL COMMUNICATION | ‘<E“ RXD

COMMUNICATION SPEED |

SERVOPACK
TYPE CACR-HR

Note For power supply and motor connection,
refer to Fig 51

| [ove)
T (20P)
] -
" RXD /7 TXD L1a
[ " [Pl %TXD L8 (J—
\ TXD], 1 ! RxD [ 15
-l thx ; | {P! *RXD ¢ 9 |>—
' oV ' 4 ov_ T3
\ T
| FG_ 7,20
I N 7/
: RS422 PORT

(TYPICAL SERIAL COMMANDS)

SVON SERVO ON

SVOFF SERVO OFF

SPDX - - X | SPEED SETTING

MOV x « + x | POSITION SETTING

ST AUTO OPERATION START
JOGP MANUAL OPERATION (FWD) ON
SKIP MANUAL OPERATION STOP
ZRN ZERO-POINT RETURN START
PON EXT PULSE TRAIN

OPERATION MODE

(AUTO TRANSMISSION DATA FROM SERVOPACK)

COIN POSITIONING COMPLETE
ALM X « - X | ALARM (ALARM NAME)
(TYPICAL MONITOR DATA)
PUN=x .« x [CURRENT POSITION
PER=Xx - - x | POSITION DEVIATION
NFB=x « - x 'CURRENT SPEED

CN2
(20P)
;9 % J +24V
—
1 (ZERO) STP
179 (ZER0)DEC B3| ZERC POINT STOP LS *1
——#%—————————£.99 ZERO POINT DECEL STOP LS *1
9 | nor
——il o ;T—H-‘ REVERSE OVERTRAVEL LS
FORWARD OVERTRAVEL LS
13
5 ov
11 ALM
_"“—___—ml’ SERVO ALARM
_E‘il(__ﬁ:.{: BRAKE RELEASE
20 b—————————=— 424V
——

(EXT PULSE GENERATOR)
(20P) (5V DIFFERENTIAL OUTPUT TYPE)
17 L ca /7 PA
<[ wca i iF *PA DC AVR
16 CB | | PB +5V
_<L10 [ %CB ' [P * PB oV
1 ] ov, ' oV
] 1
. X H
19 J FA |
13 | *FA . |P|
18 FB! .
PG PULSE OUTPUT
-[} 12 ], *FB | [P
2 1 ov,] |
] []
! 1 1
20 FG \__/
——e Note The wiring length of the external pulse
train reference setter must be 5m or less
CN1
5P
3 ] BAT
> 1 FOR ABSOLUTE ENCODER
1.5 | OBAT [ 36TO45V

(MOUNTED ON BOARD)

*1 Signal related zero-point return are needed when incremental encoder 1s used

Fig. 5.5 Typical Connection at Positioning by Serial Communication Input



51.5 Typical Connection at Positidningv by Command Table

Note For power supply and motor connection,
refer to Fig 51

SERVOPACK
TYPE CACR HR
o) —
- " (50P) ( P).t'
Vaaa ™ Lo &9 2 -5
+24V ¢ - 197
.m ALL 420 2 i tav
ALARM CODE N1 &2 1 (ZERO STP
LT — = 171 zERo) DEC ZERO POINT STOP L$"1
. AL 422 PRy ZERO POINT DECEL STOP LS"1
BATTERY ALARM | { BATALM |1 = SERVO ON
- - AUTLT 3 ——— START SIGNAL IN AUTO ZERG-POINT RETURN MODE* 1
AUTO OPERATION MODE - 15, , .
e T . Ty TEMPORARY STOP COMMAND
MANUAL OPERATION MODE | —5- 3 P OPERATION COMMAND
POSITIONING COMPLETE (COIN) = - T REVERSE OVERTRAVEL LS
POSITIONING NEAR(NEAR): POS? S 13, ey
INPUT ERROR $7- AR 2.7 -
+24V 1 1) A___a:'-” SERVO ALARM
LZ,‘;_EK—‘C;-: BRAKE RELEASE
20° ——————= +24V
—
s [cnq]! EXT PULSE GENERATOR
e 20P)° (5V DIFFERENTIAL OUTPUT 1YPE)
W $0 0— & 17 ca 77N PA
MANUAL OPERATION (G, [ 20 MCCW 12 <fafsca T 1E (X PAN DC_AVR
CURRENT LIMIT COMMAND  p-G & CUR 8- 1 cB i T .]L. 5V
ALARM RESET 5o RST Tas <£1'z *CB 7 [P (*PB_~ ov
— SPZND 45 1.4 OV . E [ oV, i
L m—— e 3 T
FEED — ; :
SPEED SELECT { L5 SP3RD ¢ 46 el Rl
s 12 13 *FA | [P
" ~18L FB., PG PULSE OUTPUT
oV ov -2 —LZ 12° ‘FB: P!
: ;
T 33 2 * . [\ :
;18 o S
I ’-O— CDO 16 __3 ;_L/
sl b1 t’l 7 s
POSTION NO 1hos Cnz ‘24 .
SPEED NO °° e 5
REFERENCE DATA | 8 ¢© = -
16 b0 o CD4 )‘3?6 o
12 loo CD5 :27
X B
3 “|  (CN) USED AT PARAMETER SETTING
- | e Vgt et
1 - - R5422 PORT 1
| 16, TXD,” N |
. 1 Pr:, ) T
> s *+TXD. [P, SERIAL COMMUNICATION) | !
- I, 18k RXD\ _ | - ASYNCHRONOUS !
, : -<!__ 9.4 ®RXD; [P, * COMMUNICATION SPEED i
o o‘\;/ HE 9.6/4.8/2.4/1.2 |,
; F ;
—— S k BAUD I
+24V e — e !

(PARAMETER SETTING PERSONAL COMPUTER) )}

ZONE SIGNAL*?
BAT

L FOR ABSOLUTE ENCODER
OBAT T 36T045V

(MOUNTED ON BOARD)

AR L AT A A

* 1 Signals related to zero-point return (homing) are needed when incremental encoder 1s used
LS Limut Switch
*2 Set PRM20b5=1, PRM65b0=1 when zone signals are used

Fig. 5.6 Typical Connection at Positioning by Command Table

— 40 —



5.2 MAIN CIRCUIT TERMINAL NAMES AND OUTLINE

Table 5.1 Main Circuit Terminal Names and Outline

]
Symbol Name i Outline
Main curcuit power Lo +10%
®OD® supply input terminal i3 phase 200 to 230VAC " co0 . 50/60Hz
@@@ Motor connection ' @ and motor terminal A; @ and motor
terminal ! terminal B; @ and motor terminal C connected
\ Control power supply . B +10%
@ @ Input terminal | Single-phase 200 to 230VAC —15% 50/60Hz
?
@ Grounding terminal | Connected with motor terminal D to ground.
@ @: External regenerative resistor
®@@ Regenerative resistor connecting terminal (Normally, no connection
e ; is necessary)
connecting terminal : Shorted when external regenerative
resistor is not used.

5.3 CONNECTOR TERMINAL (CN2) FOR I/O SIGNALS

5.31 Applicable Receptacle Specifications

Table 5.2 Applicable Receptacle Specifications

Specifications of Applicable Receptacle Type

Connector Used in

SERVOPACK Soldered Type Caulking Type Case Maker
MR-20RFA onmy _ _ont * HONDA Tsushin
Right angle 20P MR-20M MRP-20M01 MR-20L Co.. Ltd.

* Standard attachment of Servopack



5.3.2 Connector CN2 Layout and Connection

Table 5.3 shows the terminal layout of connector
diagram for CN2.

CN2 and Fig. 5.7 shows the wiring

Table 5.3 -Connector CN2 Layout
1 2 3 ! 4 5 6 7
STP +24V — —_ —_— (BAT+ (BAT-)
(At Zero-Point
Return) i STP 24V — — — (Battery Input for Absolute
lero-Point : Encoder)
Stop LS Input :
8 9 10 11 12 13
SWON 1 N7 P-QT ALM B oV
Overtravel LS Input
Servo ON Input Servo Alarm Brake Release ; OV for ALM
Reverse Side Forward Side Qutput ;Command Qutput | BK Signal
14 i 15 16 : 17 18 19 20
— STOP AST - DEC PCON 24y FG

(At Zero-Point
Return) Decel
LS Input

iTemporary Stopg Start Command
, Command Input - Input
| ;

Frame Ground
(Shielding
Process)

Proportional
_Operation
. Command Input

: 24V for Input
P Signal




+24V 0V

SERVOPACK

—a= SERVO ON

—e= START

—a= TEMPORARY
STOP

— o REVERSE
SIDE

o FORWARD
SIDE

TIAVILIIAO

(HOMING) DECEL LS*

PROPORTIONAL
OPERATION

(HOMING) STOP LS

£

~=— ALARM
e 2 «a—— BRAKE ]
“* 1 RELEASE?

‘

3

8

ot

—ae= ZERO-POINT RETURN

ZERO-POINT RETURN’

|

Fig. 5.7 Winng Diagram for CN2



5.3.3 Description and Usage of I/0 Signals of Connector CN2

(1)

[nput Signals

L level when contact closed, H level when opened.

Signal | Pin | Name Effective ! Function

Name No. Logic

SVON 8 Servo ON —| - Base block on main circuit transistors

: - 15 released. Motor becomes in current
conduction, when this signal 1s ON

A—ST 16 Operation Sms or more ! Operation start signal in automatic
start —+—+=———- . operation mode or zero-point return

—u— mode
: Starts by
| rising edge. |
STOP 15 'Temporary stop? Operation stop command in automatic
reference : 5ms or more ' operation mode or zero-point return
_’— . (homing) mode. When this signal 1s
) - OFF. operation stops at specified
; accel/decel speed (parameter setting).
: i i

N-0T 9 : Forward side ! | Connects overtravel limit switch signal

overtravel LS ___l_ laccording to forward or reverse side
i : This signal 1s turned on at normal

P-0T 10 Reverse side | “operation and off when limit switch
overtravel LS 1s active

DEC 17 i Zero-point M ;Used in zero-point return (homing) mode
return(homing) | I (refer to Par.6.2.3 (1) d). After
decel LS i 2-step deceleration by DEC signal and

: phase-C pulse signal, zero-point return
: 1s performed.
STP 1 ' Zero-point M i Used 1n zero-point return (homing) mode
. returnChoming) i I (refer to Par.6.2.3 (1) d) After
. stop LS ‘ deceleration by STP signal. zero-point
! return 1s performed.

PCON 18 Proportional L : Speed loop control mode 1s switched
operation from PI (proportional-integer) to P
command (proportional) operation.

(BATH) 6 | Absolute : 3.6V éNot used normally. (Battery provided
encoder L | on the board »

(BAT-) 7 ibattery imput ° ——— ,




(2) Output Signals

Signal Pin Name Effective Function
Name No. Logic
ALM 11 Servo alarm _I——— ;Output transistor 1s turned off when

jan alarm occurs  (Normally ON)

BK 12
signal

Brake release

I
_l____. il]utput transistor is turned on by brake

| i control circuit when servo ON status

5.4 CONNECTOR TERMINAL (CN3) FOR ENCODER

5.41 Applicable Receptacle and Cable Specifications

Table 5.4 Applicable Receptacle and Cable Specifications

Specifications : Applicable Receptacle Type Connecting Cable
of Connector Used - E Specifications
in SERVOPACK “Soldered Type ' Caulking Type Case Maker
‘ HONDA DP8409123,
" ’xR'ZOR}:A 20p MR-20F* |  MRP-20RO1  MR-20L* |Tsushin B9400064 or
1ght angle | Co., Ltd. DES400093
* Standard attachment of Servopack

Note: For connecting cables, YASKAWA supply the cables with the following specifications.

However, they are not attached to Servopack or motor.

length on request. (Table 5.5)

They can be purchased at prepared



Table 5.5 Applicable Cable Specifications

Applicable Encoder .

Absolute Encoder

Incremental Encoder-

Absolute Encoder,
Incremental Encoder

Connecting Method

Soldered type

Soldered type

Caulking type

Cable Specification YASKAWA DWG No DP8409123 YASKAWA DWG No B9400064 YASKAWA DWG No. DE8400093
Maker . Fujikura Cabte Co
Finished Dimension ¢ 8. Omm @7 5Smm I ¢ 10. Omm

(Recommended
Receptacle Type)

(For soldered type)

I
As; i Green-yellow

O —

(For soldered type)

' Red
, ' Black

“As | Green/yellow

(For caulking type)

O

i 1 Blue-white

C 2 : Yellow-white

b3 | Green-white

B, | Blue-white- {F, ' Blue-white/ | 4 Red-white
Internal _ blue : * jblue —'&—
Configuration and |—b—--——— et . 5. Purple-white Twisted
Lead Colors Bz * Yellow-white- | ‘F, Yellow-white/ | =7 | cable
DP8409123 cyellow ; vellow { Twisted: 61 Blue-brown
and —_—— 7 > cable = ——m—
{ B9400064 J B+ | Green-white- | | Fs: " Pale green- ! 7:Yellow-brown
are standard ' green Twisted i  white/pale  ———————
——————— > cable | green I | 8| Green-brown
B. | Orange-white | S L
' orange i Fy [ Orange-white/ : ;9 Red-brown
: ) ! {orange ’ I —
Bs | Purple-white- —_— ; 10| Purple-brown
i purple | o
—_— I N !
Bo | Grey-white- :
- grey ! i
YASKAWA Standard length 5m. 10m, 20m

Specifications

Terminal ends are not provided (without connectors)

NOTES

1. When applicable cable 1s used, allowable wiring distance between Servopack and motor (PG) 1s up to 20m.
2 When wiring distance between Servopack and motor (PG) exceeds 20m. cable which can be used for up to
50m (YASKAWA DWG No. DP8409179) 1s available.

Contact your YASKAWA representative



5.4.2 Connector CN3 Layout and Connection

The terminal layout for the Servopack connector (CN3) is shown in Table 5. 6, the
connection with absolute encoder in Figs.5.8 and 5.9 and the connection with
incremental encoder in Figs.5.10 and 5. 11.

o

)
ot
e

M

L,

s
A4

Table 5.6 Connector CN3 Layout

CABLE
DP8409123

shows twisted shielded cable

1 2 3 4 5 6 7
PGOV | PGOV PGOV PGSV .| PG5V PG5V —
8 9 10 11 12 13
— — — — BATT | BATOT
14 15 16 17 18 19 20
PC +PC PA *PA PB +PB FG
t Required only when absolute encoder 1s used.
ABSOLUTE ENCODER Opmmt 4 SERVOPACK
r:’——* ,";’:—,J&.»'C,} ;w‘:hf“ PN / — T R T T
|y e . 'ler BLUE ;, { w01
o LA WHITEBLE ! 4 *PA o
i [ B vELLow | e .
;cii T Cwhre/veLiow, | *PB
: XD [ ;
" GREEN | | . .
o E WHITE/GREEN | *PC i
el [] -
P | ! N
K RED | wp -
4 T : +5
BLACK o/ : D
“; ' b
v 0 5mm? : fr]
?ti | z’,*
21 | I
‘Jf ! I:\‘j
& WHITE/GREY : s
B bl
G ORANGE | | "
o Lop Lo
. WHITE/ORANGE |} i
pe I i
e i o
g | o
s ‘o] GREEN/YELLOW ) 4[-‘ P

Fig. 5.8 Connection between CN3 and Absolute Encoder
(When soldered type cable DP8409123 is used)

47 —

<Absolute encoder specifications>

Connector Type MS3102A20-29P (Receptacle)
Accessory (not attached)

Type MS3108B20 29S (Angle plug)

Type MS3057-12A (Cable clamp)
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S 1P DEB8400093 <Absolute encoder specifications>
- — Connector Type MS3102A20 29P (Receptacle)
Note _;J . shows twisted shielded cable Accessory (not attached)

—r Type MS3108B20 29S (Angle plug)
Type MS3057 12A (Cable clamp)

Fig. 5.9 Connection between CN3 and Absolute Encoder
(When caulking type cable DE8400093 Is used)

INCREMENTAL 0 2mm?
ENCODER CN3 SERVOPACK
?{"“ R &‘:';“:‘ ok ‘%3*.";’;‘1 Vs ¥ % B Rl :‘*‘2‘%‘9‘1&3}’{‘&3&‘&“
= BLUE / { P 8 &
; R T (316 % %
N WHI M *PA %
oy | [ L
% YELLOW | |V, ¥
Fe C g T PB 22
? - Cwhite/vELLOW,  § *PB 51
s R 0 [ £
: GREEN 1 ¥ i &
” E T T PC 2
“ WHITE/GREEN , | | *PC &
e - I ' g
o | 1 ; 3}:
: ED ' §
BN p Rl | 1 oy o
2 \ +5\p 2
o L HBLACKS | | (3.4 L S &
. ovP &
% <] G ! ! 1 &,
# [ ! * pe
S B 1 it
v E! 0 5Enmz : X 3-5 | E‘
B ) I I ;3-2 i
: - b 36 &
L B} K [ r [
3 ¥ | | r3-3 £
K Z: \ ] 3
3 : : K | [} :’@ \gﬂ
. E et
“ i | e B
¥ X bl e &
e e | | ; it
s e ! | d
" oo oo i H
Ay Py | 2 et
[ e ! ) e E:;
¥ : 1 It i . ¥
- - GREEN/YELLOW | ! 5
21 : 5
i J \ /’ “"x ;‘:
S e * z 2
HA b - -20 . B
:’} A 05mm? : - @ ol
S B B A O . RIS RSl Ssiitl
R %’;‘4%([)‘5 N ¢Incremental encoder specifications>
H P; - — Connector Type MS3102A20-29P (Receptacle)
—_— Accesory (not attached)
Note _+ 81 shows twisted shielded cable Type MS3108B20-29S (Angle plug)
7 Type MS3057 12A (Cable clamp)

Fig. 510 Connection between CN3 and Incremental Encoder
(When soldered type cable B3400064 is used)



INCREMENTAL 02mm’ FOR ALL
ENCODER CN3 SERVOPACK

T Tt Ca
T R et e e ety

+5VP
ovP .

. ;‘~| I
vkt g o vv ogne g d LI are s P
APV AN T ‘w*.%‘_ L @f At

CABLE

:'— i-". DE8400093 — <Incremental encoder specifications>
U I T Connector Type MS3102A20-29P (Receptacle)

—_—
Not Ided cabl,
ote ++ shows twisted patr shielded cable Accessory not attached)

te ot Type MS3108B20-29S (Angle plug)
Type MS3057-12A (Cable clamp)

Fig 5.11 Connection between CN3 and Incremental Encoder
(When caulking type cable DE8400093 i1s used)



5.5 CONNECTOR TERMINAL (CN4) FOR I/0O SIGNALS

551 Applicable Receptacle

Table 5.7 Applicable Receptacle

Specifications of?

Connector Used in |

SERVOPACK

Applicable Receptacle Type

Soldered Type

Caulking Type

Case

Maker

* MR-20RMA

Right angle 20P

MR-20F*

MRP-20F01

MR-20L*

HONDA Tsushin

Co. ,

Ltd.

* Standard attachment of Servopack

5.5.2 Connector CN4 Layout and Connection

Table 5.8 shows the terminal layout of connector CN4 and Fig.5.12 shows the wiring

diagram for CN4.

Table 5.8 Connector CN4 Layout

1 2 3 4 5 6 7
ov ov ov — (+5V) — —
OV for (Serial communication) +5V output
(Pulse train command) : (Pull-up !
(PG division output) signal — resistor — ! —
connection) |
| |
8 9 10 S ¢ 13
¥TXD *RXD *CB *CA *FB ¥FA
For serial communication Line recelver negative PG diviston output
(RS 422) : side 1nput for pulse train  1line driver negative side
: command output
Line driver Line recei- =~ _ _ o _
negative ver negative B¢ Input A¢ Input . B¢ Output A¢ Output
side output side input
14 15 16 17 18 19 20
XD RXD CB CA FB FA L FG
For serial communication :Line receiver positive “ PG division output line * Frame Cround
(RS 422) ~si1de 1nput for pulse train driver positive side * (Shielding
command output process)
Line driver |Line receiver:
positive posttive " B¢ Input A¢ Input B¢ Output A¢ Output :
side output | side input !




(MASTER CONTROLLER)

LHQ

5
A
s,

(DIVIDING RATIO PARAMETER SETTING)"

i
v
B

«

A
A

F
* 1:41“4—13

227

DIVIDER

(CTTTTTTTT T TT T Ty v
! 3V SERVOPACK
.I R RESISTANCE : G AT T el T
! 1kQ-10kQ RXD ] | TXD | 4-14 N
! ¢ T = -
! *RXD :Pl Pl «TxD Ig.a K}»a—sﬁmm ;
f [ I ¥ 3
| SERIAL COMMUNICATION R | I { SERIAL 7
| ! || COMMUNICATION
,  ASYNCHRONOUS X X CONTROL
i Txp "V | b :
y -COMMUNICATION SPEED t t !
" « TXD 1P I i ! RECEIVING K
') 4
I 964824012 | — -
' KkBAUD \ P :
: oV T ; R i,
M J Lo ‘
t N K
| ) .
(REF PULSE GENERATOR OR LINE PG) : : =
________________ - ;
" . ! CA 417 N
t
I 9 pHASE —% ! Pl b xcA La-1 _(j>—> REF PULSE .
| DIFFERENCE L — . (PULSE OPERATION MODE) ",
| 2PHASE PULSE X L CB l4-16 o i
I (x], x2, x4) ; — - FEED BACK PULSE ..
| -SIGN+PULSE TRAIN | P [ L *CB L‘IO (T L PG SELECTION) -,
i ' Pt ov La-2 K
| CWHCCW PULSE TRAIN : +—4 - :
| | 5 2
L e ol .
[
i
P
P
} I
[
—t
P
! [
[

| I
f
{ i
%' PHASE =
| DIFFERENCE ' FB |'4-18
2 PHASE PULSE ' a
! ! P *FB ['4-12
! + T -
! | ;
| | ! 4-3
; ov T —
1 | [
b e e e o | i 1
1 1

(SHIELD END)

(* TXD) signal

When external position indicator (Type MCIF-L8) 1s used, connect to TXD

Do not use the extemal posriion indicator at the same time as serial communication

EXTERNAL POSITION INDICATOR (Type MCIF L8)

| FOLELEETE

SERVOPACK

Y,

e
! When RS 232 port such as personal computer 1s used, connect as follows

RS 232C PORT

(SERIAL COMMUNICATION)

The same specification
as serial commurucation
command method

i Note

PARAMETER SETTING
PERSONAL COM PUTER

This connection 1s applied only for short
distance wiring (2m or less) In other cases,
connection must be performed according to
RS-422 specifications

Fig. 512 Wiring Diagram for CN4

51

Note

The wiring length of the external pulse generator,
line PG or external position indicator must be 5m or
less



5.5.3 Description and Usage of I/O Signals of Connector CN4

T i
Signal | Pin E ! Circurt i
Name No. | Name ' Configuration : Function
— ; - ; _ |
TXD 14 i Data ¢ Positive - (Line driver) i Data transmit signal from Servopack
i trans- . side output TXp : by serial communication with RS422
mit ; E { specifications When external
© signal | ¥TXD ¢ position indicator (MCIF-L8) 1s
+TXD 8 - Negative used. current position data are
; s1de output : sent When data are not sent. signal
. ; line becomes high impedance.
RXD 15 Data Positive (Line i Data receiving signal from master
i re- side 1nput receiver) controiler (personal computer
———— celv- RYD etc.) by serial communication with
¥RXD 9 g Negative —_<<:I::::*RXD RS422 specifications.
signal | side 1nput |
ov 1 0V for signal 5 TXDC*TXD), RXD(*RXD), OV for signal
CA 17 j Pulse Ad - (Line 1. Reference pulse 1s input for
:train | i receiver) ; positioning in external pulse
1 imput | CA train operation mode. (For
¥CA 11 i signal Ag '_—<:];::::*CA pulse forms, refer to Par.8.2
- “PARAMETER 197.)
. . 2. When line PG (refer to Par.
CB 16 . Bg . (Line 6.2.5 (5)). feedback pulse is
. recetver) input.
X |
T — CB i
+CB 0 57—l s
i - -
ov 2 OV for signal f CA(xCA), CB(xCB), OV for signal
FA 19 PG Ag (Line driver) ! PG Cencoder) division output can be
_ Cdive- t obtarned Dividing ratio 1s set by
———f—— slon : — : FA ; parameters Refer to Par.8.2
*FA 13 . output, Ao i “L . “Parameter 64
signal | *FAi
. ; | Note Even if motor rotating
FB 18 i Bo i (Line driver) i direction setting (b0 of parameter
| FB 14) is changed to 1 (rotating
—{E direction 1s reversed), phase
| — | relation between phases A and B 1s
#FB 12 ; Bo *FB! not changed.
oV 3 OV for signal | OV for signal FACKFA). FB(+FB)

Note  Serial data sending signal
When data are not sent, signal line becomes high impedance. Therefore, mount pull-
up and pull-down resistors on the host controller data receiving section.

I
No 1 Servo—{?_l : : i>—
— — i QR R : 1kQ to 10kQ
|
No 2 Servo{> L__¥O0V_
T
! o Fig. 5.13

When CACR-HR{:i73UB 1s used on one axis and shorting pins | TM-1]and [TM-2] are
at 2-3 side. no resistor at the host controller side 1s needed since pull-up and
pull-down resistors are connecied at Servopach side.

For multi-axis configuration, switch | TM-1 | and | TM-2 | to 1-2 side and connect
pull-up and pull-down resistors in the host controller side




5.6 CONNECTOR TERMINAL (CN5) FOR 1/0O SIGNALS

5.6.1 Applicable Receptacle Specifications

Table 59 Applicable Receptacle Specifications

Specifications of Applicable Receptacle Type
Connector Used in
SERVOPACK Soldered Type Caulking Type - Case Maker

WR-SORMA . ) . HONDA Tsushin
ght mglesop  MSOF we-soror | wesoLs g A

% -Standard attachment of Servopack

5.6.2 Connector CN5 Layout and Connection

The layout for the Servopack connector (CN5) differs partially depending on position

reference method (set by parameter 15). Table 5.10 shows “Station No.Command Method”,

Table 5.11 shows “DG-SW Command ” and Table 5.12 shows “Command Table Method”.

“Common 1/0 signal” described in Par.5.6.3(1) can be used for serial command method.
Figs.5. 14, 5.15 and 5. 16 show the wiring diagram for CN5.

€



jndut (paads u1p) (008)
uotj ] 8702
-09]9s (paads 1sy) 1ndjno 91 8 4 2
apou (1017U02 jndino wigje
uory #d 01 0d) 1ndur indut MO| A0
punoa3d -eJado jndut 10a13s Suipeal ejep adejoa s mde . e e L UOWWOD
awedy asyng | 2P0 198]3s paadg ON UOI1E]S 13y A1971eg 1ndino ejep ON UOI}®IS JUdIINY 1ndingQ
94 $nd Q4edS (N2dS 15d 08d 11 N1vLve ¥ ad Id AT70
0S 6V 8y Ly 9v 114 2% 47 4% 114 [1}4 6¢ 8¢ 13 ve £
(00v) (002) (00T) (08 om (02) 1) (8) §2 1 8. A G I
Z4U) S A (* 952 821 ¥9 43 91 8 ¥ )
: N S - . R, . . e - . Jndjno
iep  ON
jndut  ejep Jay uoijels (AJeurg) 1ndino apod wiely
jualIng
01a) 600 L0 90) Sa) yay £03 20) 0d g 2
-2¢ [£5 63 8¢ L2 92 14 ve €3 14 12
' uo1}23rip
1n0-1104S » apouw
uoijoalip (3utwoy)
3S®3JIP ON « uol) uot} uinyal
@) a uotjdalip -elado -eJ13do apow jutod VAN (N10J) apou apouw
4 1 SBAUIIUL "ON M) [} | enuey -0137 jndut indino Indino | [enuey 0)ny
AVZ f— — ndut e e [ S . [RRREPIY R pueuwod 1ndino 183U | 3}9[dWOD | . e meme A0 | indut
0/1 10) yndui 13sal | jndut 108[8s jndut puewwod jndut 3ur})as jwe| 10113 Butu Butu yndjno Aejdsip uowwo?d AVZ
urd AQ elep 3JUBIdJDY wig]y | U0I119311p Burie)oy | uotjesado jenuey apow uoijeradg JU9lIn) | PUBUMO) [ -0111S04 | -01}1S04 apow uoijetadg 1ndingQ 0/1
L S N e [P I e e [ . P . T T
AT?0 163 003 LS4 o 04¢ RN LN NYW N4Z and BihE] 250d 1504 17-10V AT?0
81 L1 ST Vi el ¢l 11 01 6 8 L 9 S 4 € [ I

0

= anjeA 19s G| Jaldweiey

(POYIBIN PUBWIWOY "ON UOHEIS) IN0AET GND 10}08UUOD OIS B|qe)



1181Q 1ued1J1uBIg JSON © QSH,
1181q juedryrudls 1seaT : (S1.
(paads Y1)
03 8 v 4 I 8 + (ASW)
; (paads 1S71) jndino | (udig) v I 2
wieje
1ndut JR— ST J— JR— [ - — - Moj AO
u::o._w 13913 1ndut me:.u; - JI S, e e e uoOWWOD
auely 94 aul apod 10a[as paadg 1ndut elep "jaJ padads £13110g 1ndino 3qolis ejeq 1ndjng
ikl 9d1 4edS (N2dS L2180 92150 Gz15a AN N1YLYd ¥0Sd £0Sa 2080 10Sa
08 6¥ 8y 9y Sy 44 1474 144 187 6¢ 8¢ Lg 9¢ Ge Ve £e
«(SD
¥ 14 1 8 4 S 1 8 4 I 8. JF. WO Wl
1ndjno
jndut ejep "jad paadg indur ejep Jag uotlisod aq043s (AJeurg) indino apod wiejy
. L2010 .
22180 12150 02150 LT1S0 91184 STISC p11Sa g11s4a 21180 005¢ €N Iy o1y
43 e 0g" 62 8¢ L2 92 14 4 €0 114 02 61
apou
(3urwoy)
uot) uoty uanjal
-tl1ado -elado apou jutod (¥VaN) (NI10J) apou apou
z 1 19 W) [ enuey -0187 1ndui 1ndino jndjne | [enuey olny
AVZ 1ndul — =l [P oo 2] pUBIMOD ndino Jgau | 319|dwod AD jndut
0/1 40J 19594 jndul puewwod 1rdut 3ut)]as g 10113 3uty Sutu jndino Ae[dsip uounwo AbZ
urd AQ indut ejep Jay wiely uotjeiado [enuey apow uotjeladp JUdLIN) | puBMWO]) | -017150( | -01}1S04 apow uotjeladg 1nding 0/1
AY?0 111580 011Sd 154 4 RN Lyl NVH N47 indy LLE 250d 150d LT-NVN Abgt
81 LT 91 Sl v1 g1, ol I 6 8 ¥ 1
| = enjeA 18s G| Loucsm_mn_.-..v

(PoWdN PUBWIWIOD MS-DQA) INOAET GNO 10}08UU0D

LG 9|qet



1ndul (paads yip)
uot) 0]
BEIER (paads 1s1) 1ndino 91 8 € 4
apow wie|e
uot] Mo| AO
punoig -eJado yndui adejjoA uowwo?
aueldy asind | apod joa[as paads £193711%g jndjno jeudis auog inding
94 §nd Q4eds (N2dS NTVIVE ¥ €d ad Id AY?0
0§ $14 8¥ Ly *l4 14172 44 134 44 87 68 8¢ LE 9¢ Ge ¥e €e
43 91 8 ¥ 1 8. . uOn WA
RN RORPPN ndino . e e
jndut eiep "Jay jrugdis (A1eutg) indino apod wieyy
auoz
S0 | Y | £ | 20 o | EN p N | IV | 0w
4% 1€ 0g¢ 62 82 Lz 9¢ 14 ¥e € 14 e 02 | eI _
apou
uot] uory uInjal
-elado -eJ1ado apouw jutod (avan) (NTOD) apou apou
4 I [} ['4) jenuey -0197 jndut jndjne indino | jenuey ojny
AVE | —— A -1 indut e - S : puewwod indino Jau | 313[dwod AQ 1ndut
0/1 10} jasal jndur pueumo? jndul 8u1119s FRLAN 10113 3uru duiu jndino Ae[dsip uowwod AVS
urd AQ jndui ejep }ay ‘wiely j uoijelado [enuey apouw uoijeJsadg Jus.Lin) | puewwWo) | -0111S04 | -01]1S0¢ apow uoljesdq 1ndinQ 0/1
A"EO 10 00 1S4 - , MIIN LNl NVIR NI any REER 250d 150d LT-NVN 11-10v AYFO AyZ+
81 L1 91 4 Al eT 1 ¢l 11 0t 6 8 L 9 S i4 £ 14 1
ﬁ f = anjea 18s G| 1918ueled _
(POUIBN 8lqEL PUBWILOD) INOAET GND 10)08UL0D  ZI'S S|qeL



*Wiring Diagram for CN5 (Station No. Command Method)

+24V 02 SERVOPACK )
Parameter 15 set value = 0 \ +t24V[s1
AUILO R
o cMANU/\l. MAN | 5-10 4 7k0
OPERATION MODE SETTING | | o’ owine ZRN 59
. PRSI pULsIrs—47
— Mcw_J 5-11
MANUAL oPERATION (S, | 122 Moow 1612 e EE: '
o bRo 1513 g
+ —0 O — e o=
ROTATING DIRECTION SELBCT(_ o DR1_ [ 5-14 = | !@
ALARM RESET S o— RST ) 5-15 ol =
CURRENT LIMIT COMMAND G o CUR_[5-8 e ¥
. : Ez:
— CH1 ;
— SPZNDlj-45 P
SPEED SELECT ((ZND SPEED) |  ¢— & o SP2ND . |d
(3RD SPEED} = SP3R 5-46 —— -
r—oo D E t ekl ¥=
: e
rm SPEED) TO 4TH SPEED)] : ! - T G
1S SELECTED BY |~
SIGNAL COMBINATION . _ ) 4
| e EE TR
r CDi L’; 16 A ¥=
— 5 B
1 () ——0 O0— = i
< 2 (2) 0 o (1 Irvs-n b [ 7kal, 'E’
R e e i | =L
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a- 8 (8) oo Cbs_ | 5-26 el
z 16 (10) —o0 O~ o {27 - E!_.
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eWiring Diagram for CN5 (DG-SW Command Method)
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e Wiring Diagram for CN5 (Command Table Method)
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5.6.3 Description and Usage of 1/O Signals of Connector CN5
(1) Common I/0 signals: Can be used regardless of position reference method (set by
parameter 15), including serial command method,

» Qutput Signals

Signal - Pin

Name

Function

Neme  No. Effectxye log1?
ALO | 19 Servo Alarm ) iOutputs the contents in binary when an alarm
— Code Output*® . i occurs (ALM signal = H level) or an error occurs
ALL : 20 1(1,2,4,8) - - (ERR signal = L level). (Refer to Par. 6.4.2 (9).)
ALZ I 21 . | Signal Name | ALO |ALI |ALZ |AL3
AL3 | 22 .| Binary_ L] 2] 4] 8
i
— | B
ERR 7-! Error Output —  Qutputs if contact reference.data error or mal-
’ _ function during motor applied with current. Does
! i not operate when ERR signal is operating (L level).
POSI 1 5 iPositioning — .- Outputs with | current position — aimed position |
; Complete Qutput ; = parameter 6 set value.
| (COIN) (Refer to Par.8.2, “Parameter 6”.)
POS2 . 6 | Positioning — “Outputs with | current position — aimed position |
. Near Output = parameter 45 set value.
i(NEAR) i(Refer to Par.8.2, “Parameter 45".)
S f i
AUT—LT; 3 | Opera- Auto . Outputs when “auto operation mode” is set during
| i t1on servo ON Status.
————— Mode
MAN-LT 4 :Display | Manual IOutputs when “manual operation mode” is set during
U Qutput i servo ON Status.
BATALM | 38 | Battery Voltage .Detects and outputs when battery voltage provided
Low Alarm on the panel 1s low Conly at power supply tuined

onD.

¥ In the station No. command method (parameter 15 set value = 0), by setting parameter 20 b6=1 and

parameter 66 bd=1, current data (station No.) output signals

(P5 to P8) are enabled.



* Input Signals

:Pin i

Signal . 5 .
Name No. Name Effective Logic i Function
RN 9 !Opera- |Zero-Point | Operation mode é — 7 —— !
S tion Return is determined | | ZRN | MAN PULS Operation Mode :
Mode (Homing) by combination |
— Setting of three types H H H Auto ;
MAN 10 : Input Auto/ of signals H or
Manual L level setting ! H L H Manual
; i described on the
left. ‘ L H H | Zero-point return Choming)
PULS ! 47 | Pulse !
: : Operation : H H L Pulse
WCW © 11 | Manual Motor ; Signal becomes effective in Motor reverse
! Opera- Reverse i manual operation mode setting. direction
| i tion Direction ‘ Operation can be performed only | command
—+— Command _while this signal is turned ON. ————
MCCW ! 12 : Motor i Motor forward
; Forward : direction
i g Direction . command
TST © 15 | Alarm Reset Resets alarm status. Check the alarm contents
;before turning on this signal.
SP2ND i 45 i Speed 2nd Speed | Selects para- = - -
i Select meter setting ; | Auto/Manual Pulse i
Signal (Ist speed) to ! ! . Operation Mode | Operation  :
(4th speed) i i - Mode
reference speed. | : SP2ND | SP3RD
Parameter No. | Input pulse |
(Contents) “maltiplica- ;
ition
. H H 4 (Ist speed)é X 1
SP3RD ! 46 3rd Speed B
i oL H @31 (2nd speed) ! X 10
i ';
H L 32 (3rd speed) X100
' | L L |33 (4ath speedd | % 1
| .
CIR | 8 !Current Limit — Motor current is limited with current value
Command set by parameter by turning ON this signal.
i :
TPG ¢ 48 | Line PG Select Input | — Signal used for line PG. Feedback system is
tswitched to line PG by turning ON this signal.
! i -

— 61



(2) Reference data signal for L§tation No. reference methdaw

(Parameter 15 Set Value = 0)
Signal , Pin
Neme - No. | Name Effective Logic Function
RO | 13 |Rotating  + |Rotating | 'DR0TRL Absolute Mode Incremental Mode
? tDirec- | direction 1s set ; :
“tion i by signal combi-: ¢ H . H !Short-cut direction (Error) .
! i Select ' |nation. P ’ : .
? * Input _ L H jStation No. increase | Station No. |
: : S i i “direction ; increase direction |
o | T ,
R1 ! 14 - H L jStation No. decrease | Station No.
! i : i ' direction " decrease direction:
: | i : : :
| c L L (Brror) (Error)
. Absolute/incremental modes are set by parameter 14 b3.
! : - :
TDO - 16-. Station No. : S 1
— - Reference — : ;
DI | 17 |Data 2! 2]
T2 ' 24 : I | 4
3 ! 25 - 81
4 . 26 ° ; .10 ¢ 16 !
—t ' BCD —— Binary BCD/binary are
(b5 * 27 “setting ! 20 :setting 32 | selected by
S E— l——— . (0 to 999) —— (0 to 4095) parameter
(b6 | 28 I I 40 | 64 | setting (14 b4).
T ;29 ! ' 80 ! 128 |
D8 | 30 1 100 | | 256
T9 ¢ 31 1200 | | 512
o0 32 | | 400 ; | 1024 |
— . , -
CDIT | 40 | 800 ° ' 2048
— i i T i '
PSO | 43 : Station No. Reads out cur- ! H L : H L
| Read-out rent station No. :
t““—! Select Input | data output (PO |
PS1 | 44 | to P4) by signal : H H L L
; combination. |
P | 23 | Current CBCD) {(BINARY) (BCD) : CBINARY){ (BCD) “(BINARY) | (BCD) * (BINARY)
, Station No. S S B P10 0 16 1100 256
——————1 Data Output ' ; : '
P1 , 34 | P2 2 .2 2 20 . 32 200 512
: : ) .
— : ! | - :
P73 ] IR 4 40 . B4 400 © 1024
— N i ,-
3 36 8. 8 '8 8 | 80 i 128 800 . 2048
_t ] i : j : -
J— ' H |
P4 37 © 10 16 | Parity |  Parity Parity




Notes: 1. Parity outputs so that number of low level of PO to P4 becomes odd number.
2. Current station No. data output is a coded output as in the following
examp!le.

when : PSO = H, PSI = H, parameter 14 b4 = 0

PO

|

b = = - = -

+

POSITION STATION No.—e- 1
0

[ Y SN NI (ORISR | [ -
T T
[ 3 S SERDR D U DU S —

o p e I SRR il Rt

[ I Bl ettt -——-JL-—-——
T T e T LT R

R e i

3. If motor stops at a position between two stations, the nearer station No. is
output.
4. During motor rotation, current station No. data output is unstable.



Reference data signal for

(Parameter 15 Set Value = 1)

DG-SW reference method

Signal | Pin | . .
Name !No. : Name Effective Logic Function
STI0| 16 | Position e : i | BCD Selected
Ref. Data — ; — by data strobe
Sl 17 | Input 20 10° 102 10 -1 108 + ioutput des-
: — ; | i cribed below
DSI12¢ 24 -4 digit Pdigit  digit | digit - is input by
— : — : . 2 digits.
DSII3 | 25 . i 8
1 , ; i
DST14: 26 c1 -
0SIT5 | 27 | 20100 o100, 100 | oo
DSIT6 28 4 digit | digit |digit | digit
DSTI7 | 29 8 ! |
i - N |
DSI20 i 30 : Speed 1 |
: ‘ Ref. Data — 5 - :
DSI21 31 ilnput S 20100 102 1 10! |
DSI2z | 32 | L4 digit @ digit | digit |
— — :
DSI23 ' 40 ! '8 .
—] | —
DST2d 41 1
DSIZ5 ; 42 | S 20100 100 1 10°
— - — | |
DSI26 - 43 ! 4 digit digit Cdigit
SET 8] | | |
| ! : ' i i
DS00 | 23 | Data Read-1n time | Data stiobe
i Strobe for one digit . 1s output 1n
f * OQutput can be set by —l b - order by any
— parameter 77, . pulse width.
DSO1 | 34 (Normally, i1t is
? set to 24ms.) ! It takes 5
_—\__l - times of pulse
— 24ms to 2000ms ‘ .width to read-
DS02 | 35 I . cin all digits.
DSO3 © 36
pSOL - 37 . '
| —
| ' —




(4) Reference data signal for command table method
(Parameter 15 set Value = 4)

Signal | P1n .
Name No. Name Effective Logic Function
CDo 16 | Position | 1. Specifies position No. and speed No. 1n CDO to CD5
— No., ~ — codes. -
Ch1 17 | Speed No.. . 21 Specifies 64 when all CDO to CD5 codes are OFF(H).
— Reference —— Set parameter 14 b4=0 since CDO to CD5 are effective
€h2 24 | Data Input l : 4 only 1n binary setting.
w3 | % L g
4 | 26 16
o5 | 27 32
PO 23 | Zone 1: Output only when parameter 20 b5=1 and parameter 65
— Signal —— b0=1 are set.
P1 34 | Output 2.
2| 3 ] gy
P3 36 8.
P4 37 l16
Notes

1. Zone signals are coded output as
stop because of coded output.)

2. Boundary positions of BTl to BT31 are set by serial command.

2|

0

g
—

A e B

shown below.

(It is safe to read in the data during

—LF—'I-FSS'—LI—‘II_—I_

1

D)

=)

1

| S

[ I

i
5

[ (¢

| +

BTO01 BT02 BT03

in the order as shown above.

| /7

BT04 BT27 BT28 BT29 BT30 BT31

Motor Position

Positions must be arranged

3.1t takes 40ms maximum from boundary position passing to zone signal change.

4. Even if the number of boundary positions

BTl to BT31. (Set so as to be BTn value =

— 65

BT.., value.)

to be set is less than 31, keep the order from

€



5.7 POWER SUPPLY CONNECTION

5.7.1 Power Supply ON/OFF

For main circuit power supply (R, S, T) or control power supply (r, t) to turn ON in

sequence, they are turned ON simultaneously or the control power supply is turned ON
before the main circuit power supply. (See Figs.5.17 and 5.18.)

POWER POWER
O ON 1Ry

OFF 1MC
I ;_o—{-o 1SUP
o—4
1MC
1MCCB

~
3-PHASE 0,_\
200 TO 230 VAC —0 o—M—
(50/60 Hz) C/\

IR [ 2

+ / 2-11 e
24VDC 3 3.
- L 2213 vy vy

Fig. 517 Typical Connection when Both Control Power Supply
and Main Power Supply are Turned ON/OFF Simultaneously

POWER POWER
OFF ONy 1Ry 1MmC

1MCCB
—~

3-PHASE —0
200 TO 230 VAC ——& o—I/M\_

(50/60Hz) - :’\-: M

Fig. 518 Typical Connection when only Main Circuit
Power Supply 1s Turned ON/OFF

Note: 1SUP, 2SUP: Surge suppressor

CR50500BA (made by OKAYA ELECTRIC INDUSTRIES Co., Ltd.) or equivalent
1D: Flywheel diode (to prevent Ry spikes)



For power supply to turn OFF in sequence, both power supplies are turned OFF
simultaneously (including momentary power loss) (Fig.5.17) or the main circuit power
supply is turned OFF before the control power supply (Fig.5.18).

(Precautions for Figs. 5.17 and 5. 18)

e Main circuit power supply must be turned OFF by SERVO ALARM signal.

(If the control supply is also turned OFF, LED which indicates the servo alarms
also goes out.)

* In power supply ON-OFF sequence in Fig.5.17, it takes approx. 1 second at maximum to
establish a normal signal in the control circuit (IRy is turned on).

Note : Because of initializing the Servopack, SERVO ALARM signal is output for approx.
1 second at maximum (typical 200 to 300ms) when the control power supply is
turned ON.

Therefore, hold POWER ON signal for more than 1 second.

However, in the sequence in Fig.5.18, it is not necessary since the control power

supply is always turned ON,

« Since Servopack is of capacitor input type, large charging current (charging time is
0.5 second) is applied when the main circuit power supply is turned ON. Therefore,
frequent switching of power supply will result in deterioration of the main circuit
elements which may cause unexpected trouble.

(Motor operation start/stop must be performed by turning operation signal ON-OFF.
Do not use the power supply ON-OFF.)

* Turn ON or OFF Servopack power supply in_SERVO OFF state to prevent trouble at

transition.




5.7.2 Power Supply Line Protection

Circuit breakers (MCCB) or fuses must be used to protect the power-supply lines to the
SERVOPACK.  Select the breakers or fuses based on the number of SERVOPACKs and their
ratings. (Refer to Table 5.13)

Do not use fast-blow fuses because the in-rush current will destroy them.

Table 5.13 Power Supply Capacity and MCCB or Fuse Capacity

Servopack Type | Power Supply *' : Power Supply **
Capacity per . Capacity per
CACR- Servopack (kVA) | MCCB or Fuse (A)
HRO3UB 0.65 5
HROSUB L1 ; 5
HR10UB 2.1 8
HR15UB 3.1 10
HR20UB 4.1 12
HR30UB 6.0 18
HR44UB 8.0 24

¥1 : Values at rated load

%2 : Breaking characteristic (25°C) : 200% 2s or more, 700% 0.01s or more

Note : Use a high-speed type of earth leakage circuit breaker. (Time-delay
type is not adjustable.)



5.8 WIRE SIZES

The wire sizes and types are shown in Table 5. 13.
Table 5.13 Wire Size

10mm(0 3911n)

" 75°C Copper
Circuit | Model Terminal Symbol Torque Wire Range Wire Type
: CACR-HR Values ,
°n AWG mm?
RS T (3 V4 Y5) ° 1.2 14-10 | 25.5
A 1.2 . 14-10 | 255
03UB :
; Iy, t ; 1.2 | 14-10 | 255 .
@) L2 | 1210 [3.55.5
RS TS V4 ¥5) | 1.2 | 1410 | 255
U v, W 1.2 14-10 | 2-5.5
06U | .
not 1.2 1410 255
D ; 1.2 12-10 13.55.5
RS TM VYD) 1.2 14-10 | 255 |
UV W 12 14-10 255 |
10UB : : ‘
rot 1.2 1410 255
D 1.2 | 1210 8.565
! - Power Cable:
R S T (Y3 V4 Y5 1.2 | 1410 | 2-5.5
! 600V vinyl
, UV, W 12 | 1410 | 255
On-line 15UB ; sheathed lead
rt 1.2 i 14-10 2-5.5 |
- ; © or equivalent
o) 1.2 . 12110 [3.55.5
RS T3 V4 ¥ L2 | 410 255
UV, W 1.2 L0 5.5
20UB ;
rot 1.2 - 1410 | 255
@ 1.2 | 12-10 !3.5%6.5
RS T(3 V4 V) L2 12710 ;3555 |
R i 1.2 10 | 55
0B | ; :
it : 1.2 14-10 | 25.5
fa 1.2 0 ! 55 |
R S T (13 Y4 Y5) 1.2 8 g
U V. W 1.2 8 8
not - 1.2 1410 | 255
o) L2 10 5.5
Common to Wire with
0ff-line
All models Class 1 Wiring

¥ Twisted pair cable or twisted pair totally shielded cable
Core cable 0.2mm or more, plated soft steel twisted cable
Finished dimensions : CN2 16DIA or less

CN3 11DIA or less

IMPORTANT

Lead size should be determined considering voltage drop of leads.

+ 1,80 Nem max




5.9 NOISE CONTROL

Servopack uses power transistors in the main circuit. When these transistors are
switched, the effect of di/dt or dv/dt (switching noise) may sometimes occur depending
on the wiring or grounding method.

The Servopack incorporates CPU. This requires wiring and treatment to prevent
noise interference. The recommended wiring and grounding for reducing switching noise
are shown in Fig..5.19

(1) Grounding method

- - = - SERVOMOTOR
- Note 2 —— - —- L
" ' SERVOPACK MY Fe i |
* ol R TYPE U s ‘)
200 VAC~ 2LF - — S CACR-HR v | t :V M
" 1l \W
; — |- T w " E FG¥
“AS 5mm’ r -~ r—
- OR I P I P t CN3 ‘ ‘| ] G 3
MORE  cpgp \ s H X
: CN2, 4,5 T ! .
-, W
L _ QQLN
¢ - - -
; | _ F:

| *OPERATING RELAY

SEQUENCE ommt
USER SIGNALS MORE
CONTROL N
CIRCUIT

b 11}
P - .
Note 2 J
I vote
3 : :IL 35mm
I ILF AVR R
1sle P Pl | Grounp MORE |
gl e
J772mm' OR MORE
A CASE CASE 35mm’ OR MORE
LEAD OF CASE
- 35mm? OR MORE M
PANEL GROUNDING
Y rted cable = ONE POINT GROUNDING
Notes

1 Use wires of 35mm? 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 nstallation

Fig. 5.19 Grounding Method



*Motor frame grounding
When the motor is at the machine side and grounded through the frame, Cf dv/dt current
flows from the PWM power through the stray capacity of the motor. To prevent this
effect of current, motor ground terminal @ (motor frame) should be connected to
terminal @ of Servopack.
(Terminal @ of Servopack should be directly grounded.)

eMetallic Conduit Grounding
When motor wiring is in a metallic conduit, ground the conduit and the terminal box.
Perform the following grounding procedures at one point.

(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 5.17. The power supply
to peripherals also needs noise filters.
Note
If the noise filter connection is wrong, the effect decreases greatly. (Observing
the precautions, carefully connect them as shown in Figs.5.20 to 5.23.

Table 5.17 Recommended Noise Filter

[
" Recommended Noise Filter

SERVOPACK Type | Applicable

CACR- : Noise Filter Type 5 Specifications
HRO3UB | _ Three-phase
HROSUB f LF-305  200vAC class, 5A

————————————1 (CORRECT)
HR10UB : COLF-315 - Three-phase
HR15UB X . 200VAC class, 15A
—
: P Three-phase
HR20UB LF-320 " 900vAC class, 20A
(WRONG)
' _aan | Three-phase
HR3OUB w LF-330 - p00vaC class, 30A
i i ~ Three-phase
HR44UB LF-340 - 200vAC class, 404
i i

Note: Noise filter made by Tokin Corp.



5.9 NOISE CONTROL (Cont’d)

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

-
THE GROUND LEAD
CAN BE NEAR
THE INPUT LINE

ol
.

4 Flg 521
SEPARATE CIRCUITS
POOR GOOD
Fig. 5.20
(c) Connect the ground lead singly to the (d) The filter on the control panel is
box or the ground panel. required to ground to the equipment

ground terminal.

' CONTROL PANEL
Misiere)
FILTER ]

®

I

b=
Elr

THIcK” | ' L—i |
SHlELD%D AND
GROUND  SHORT ® | |
J_L L= J_ | A BASE
BOX BOX pox - -
POOR
Fig. 5.22 Fig. 5.23

(3) Serial communication line noise preventive action
When personal computers, etc. are used as master controllers, insert troidal core
(ESD-RB series by Tokin Corp. or equivalent) in the input section as a noise preventive
action,
Take some noise preventive action (such as insertion of a line filter) in the power
supply lines.

LOOP SIGNAL WIRE

THROUGH TROIDAL CORE
THREE TIMES

FROM SERVOPACK



ﬂ /0 SIGNAL OPERATION AND FUNCTIONS

6.1 OPERATION AND FUNCTIONS OF CN2 INPUT SIGNAL

6.1.1 Signal Timing
« SVON, AST, STOP, N-OT, P-0G, DEC, PCON
These signals are sampled every 2ms and read-in whenever the same levels are continued
more than two times. (2 to 4ms filter)
It is necessary to hold more than 5ms to be effective,

Example of AST Signal

2ms
SAMPLING : ' ; i ! : ; Lt
S U S S S O R
N s W ] ey :
READ-IN f if : : i ! i ; .

(INEFFECTIVE)  (EFFECTIVE)
e Since STP signal has a small filter, the above example is not applied.

6.1.2 Input Circuit (Refer to Fig. 5.7 for Connection.)

)
2uv | -
T APPROX SmAJ 4 71(9[1] l_@ i

-0 O
ﬁT 17RQ

o\



6.1.3 Signal Operation and Functions

(1) Servo ON [SVON]

By turning ON this signal, Servopack main circuit power drive circuit operates
according to the following conditions and the motor is applied with current.

("]SVON)  sgrvo ON
BYON POWER DRIVE

o CIRCUIT OPERATES.
MAIN CIRCUIT POWER _I (7-SEG LED(J)

SUPPLY NORMAL
(LED [MF] LIGHTS )
BUILT-IN DYNAMIC BRAKE
ALARM OCCURS. CIRCUIT OPERATES.

RST ) ALARM RESET SIGNAL
(-l—) TURNED ON,

(2) Operation start (AST
® Operation start signal in automatic operation mode or zero-point return (homing)
mode. 5ms or more pulse width required.
@ AST signal becomes effective when the following conditions are satisfied and
operation is started by signal rising edge.
AST —_t— ) OPERATION START
(AST ) TURNED ON. A—I
CURRENT CONDUCTION
AUTO OPERATION (ZERO POINT RETURN) MODE — w1 OPERATION START
*STOP SIGNAL LJ
Note [POSITION REF NORMAL
SPEED REF NORMAL —~—l
Notes:

* Position reference not normal: when reference data exceed software overtravel value
(refer to Par.8.3 “Parameters 40, 417).

* Speed reference not normal : when data exceed speed limit value (refer to Par.8.3
“Parameter 467).

* The STOP signal is active when contact is open.

In the above cases, an error occurs by turning AST signal ON and operation does not

start. Instead, ERR signal (refer to Par.6.3.2 (3)) is output.

— 74 —



® When AST signal is not accepted (disregarded):

e Motor is moving.

-eMotor is not under current conduction.

« Automatic operation mode or zero-point return Choming) mode is not selected.
@ Timing chart

SVON |
OPERATION MODE SETTING X AUTO
POSITION REF DATA SETTING X S
SPEED REF DATA SETTING X Vv
(L LEVEL)
STOP
AST I l
b
5ms OR MORE
|
SPEED
]
V __________
0 t

Max. 10ms

(a 15 accel/decel rate and set by parameter )

2



6.1.3 Signal Operation and Functions (Cont’d)
3) Temporary stop (STOP)

(O Temporary stop reference in automatic operation mode or zero-point return (homing)
@

—_
=

mode. 5ms more than pulse width is required.
If STOP signal is'turned on during operation, it is detected by the signal rising
edge and deceleration to a stop is performed at parameter set speed.

5ms OR MORE

STOP

SPEED I
1 - -
0 !! a

® STOP signal contains feed hold function. That is, when position reference data
are not discharged completely and operation stops after STOP signal is turned on,

if AST signal is turned on, aimed position and feeding speed will be processed
with the former data. (Remaining positioning)

POSITION REF DATA pl X p2
SPEED REF DATA v 1 X v 2
AST 1 g
STOP 1
SPEED '
(V5 | - - !
] \\
P1’ P17} P1”
\
\
0 \ {

(P1’ +P1”=P1)



@ Feed hold functions when AST signal is turned ON with STOP signal turned ON.

SETTING DATA (POSITION, SPEED) A X B
AST | 1
] [}
] [}
STOP i !
L
1
SPEED ! | POSITIONING
: WITH DATA-A
]
t
1

0
l FEED HOLD

® Typical operation with STOP signal

SETTING DATA (POSITION, SPEED) x_ X
AST U U
]
STOP ' —

SPEED

-—_-___.1.___

\
Y

j
|
,I

//

0 I 'REMAINING
(AMOUNT )

FEED HOLD T,
A4

(

POSITIONING
BY DATA-x

® Feed hold release
e After AST signal is turned ON when STOP signal is OFF.

e Operation mode is switched.
« Baseblocking (current is not applied to motor.)

@ When STOP signal input remains open, stop status continues.

signal is not used, set parameter 19 bl = 1.

S Y =
\_D
'

POSITIONING
BY DATA-y

Therefore, when STOP

2



6.1.3 Signal Operation and Functions (Cont’d)

(4) Overtravel LS (P-0T, N-0T)

@ When P or N-OT signal operates, speed reference in the moving direction is forced
to be 0. (Motor stops at maximum deceleration rate during operation.)

@ Relation between reference direction, motor rotating direction and P-0T or N-OT

signal.
Parameter Reference Direction ' Motor Rotating Effective
14b0 (Ref Data Polarity) . Direction ' 0T Signal
0 + Forward(CCW) P-0T
(Standard)
- - Reverse(CW) {  N-OT
: }
1 + Reverse(CW) ©  P-0T
(Reverse
Connection) - ~ Forward(CCW) N-0T

When P-OT and N-OT signal are not used, set parameter 19 b0 = 1.

After P-OT or N-OT signal is detected, there is a 4ms lag time at maximum until
braking is actually applied. Additionally, there is a braking time until stop.
When LS is set, these points must be considered.

® @

oT siGNAL (K QO] | OT DETECTION

' LAG TIME (MAX 4ms)

SPEED

0 | BrAKING TIME

(5) LS related to zero-point return Choming) [DEC, STP]

Refer to the zero-point return (homing) mode described in Par.6.2.3 (1)Xd)

(6) Proportional operation reference [PCON]

Speed loop control mode is changed from PI operation to P operation by turning ON this
signal, and servo rigidity is reduced.



6.2 OPERATION AND FUNCTIONS OF CN5 INPUT SIGNAL

6.2.1 Signal Timing
Input signals are divided into four groups (CHO to CH3: refer to Figs.5.14, 5.15 and
5. 16).
Each group is sampled every 8ms with 2ms width pulse.

When the same level continues three times or more, each signal is read-in (24 to
32ms filter).

Signal must be hold more than 30ms to be effective.

GROUP
NUMBER 310|1|2]3[0|1|2|3|0|1J2
8ms
2ms
I 1 [
SAMPLING FOR 1
EACH GROUP
1 l I
1 [ 1
EXAMPLE OF
e MAN SIGNAL
8ms
—
SAMPLING  _n n_n_n_n_ n m n n n_
R |
MAN | ! |
READ-IN JL J
(APPROX 32ms LAG TIME) |

6.2.2 Input Circuit (Refer to Figs. 5.14, 5.15 and 5.16 for Typical Connection.)

L }
l P‘: SAMPLINGD47\(Q
PULSE

24V i
APPROX 4mA 17kQ |

gEzel
t
'y

| e

)



6.2.3 Signal Operation and Functions

(1) Operation mode setting (MAN, ZRN, PULS)
Automatic, manual, external pulse train or zero-point return (homing) operation mode
is selected by operation mode signal setting, as shown below:

|
Operation Mode
Operation Mode | Setting Signal i Description
WAN | PULS | 7RN |
Automatic H . H é H iSets posttion data and performs positioning
% : - by turning on AST signal.
—
Manual L i H ! H - Performs constant speed operation by manual
; | j signal (MCW, MCCWD.
Externai pulse | H é Ly H ,Performs positioning by pulse train reference.
train ! ! .
Zero-point H § H | L i Zero-point return method 1s selected by paiametel
return(homing) : !  setting.
H I L ll L iSettmg status described on the left is
: : | considered as an error and ERR signal is output.
L H : L Operation cannot be performed.
J— | ! '
R
L L H .
i i i
L L ;L
! | H
Notes:

1. If operation mode is switched during motor rotating, the motor will stop.
(In this case, there is no feed hold)
2. 50ms or more is needed for timing with AST signal.

50ms OR MORE

(SEFHNG AL ) X

AST LY



(@) Automatic operation mode

Position Parameter Position Reference
Reference 15 Set Data Direction Operation
Method Value
Station No. 0 Station No. |By rotating | By turning ON the AST signal, the
Reference : Reference direction  !axis is positioned at station No.
Method contact data | selection | set at constant data
CDO to CD1L. | signal DRO (Absolute or incremental reference)
or DRI.
DG-SW 1 DG-SW DG-SW By turning ON the AST signal, the
Reference Reference reference axis is moved to the position set
Method i date value | data i by DG-SW reference data.
polarity (Absolute or incremental reference)
+/ =
DSII0 to DSIT7
DSO0 to DSO4
Command 4 Position No., speed No. ZBy turning ON the AST signal,
Table §glgctigg_signals positioning is performed at the
Method ; CDO to CD5 position specified by position No
i §selection signals
Notes:

1. There are four speed setting methods by parameter setting
@ (st speed) to (4th speed) by selected SP2ND and SP3RD (speed setting signal)

® DG-SW
® serial command
@ speed table

2. Timing with AST signal

Q

CDO to CD5 | 35ms OR MORE 10ms OR MORE

DRO. DR1 | J 130msOR MORE 130ms OR MORE
— X < F—————Jﬂ

CDO to CDI11 DG SW DATA ___ X — X

SPZND, SP3RD .

AST LY AST Ly Uy

Since DG-SW data are strobed for five times by 2 digits, it takes more than 120ms* for

complete input of all digits. Refer to Par.5.6.3 (3).

* For parameter 65 setting “b2 = 0.



6.2.3 Signal Operation and Functions (Cont'd)

(b) Manual operation mode
Constant start operation is performed only when manual operation signal (MCW or
MCCW) is turned ON. Operation method is set on parameter 15,
(Position reference method: Station No., DG-SW or command table)

[tems Contents
Accel/Decel speed SPEED —SPEED THREE TYPES OF SETTING
METHODS AVAILABLE
speed " 'a
0 L OPERATION t
- SIGNAL ON
@ ACCELERATION RATE (PARAMETER SETTING)
iti MOTOR CURRENT _(SERVO ON)
Conditions CONDUCTION
MANUAL OPERATION
MODE - MOTOR FO N
— R FORWARD RUNNI
MCCW ON T UNNING
—q
MCWON ———— 4 } MOTOR REVERSE RUNNING
- Station No. Performs positioning at the nearest station in the operating direction after
| Ref. Method operation signal is turned OFF.
MCW (OR MCCW)— R —
i [Pagameter l <ST0PPII(I:\1/§, ;:FARGE”I{JOPOZINT>
15) = 0 IS INDICATED BY
; SPEED [ A
I \
i \
! / AN
o 0(STATION NO) Nol Noz  POSITION
2 Due to accel/decel rate, the second, nearest station may be selected.
<
FE. " DG-SW Stops at a deceleration rate set to parameter after operation signal is
< . Ref. Method turned OFF.
! (Parameter
15) =1
" Command Table
- Method
(Parameter
. 15) =4




Notes:
1. Timing with operation setting signal

50ms OR MORE
| e — |

MAN |
MCCW (MCW)

2. When speed select signal (SP2ND, SP3RD) is used and speed is changed during operation,
corresponding parameter speed is set.

SPEED . —usT speeD) _(2ND SPEED) )l( 3RD SPEED) Y_(£TH SPEED)
MCCW (MCW) | | ! } |
1 1
1 (1ST SPEED) I (3RD SPEED) l
SPEED | (2ND SPEED) uTHsmmmi
1
0

| ¢

3. In DG-SW speed reference, speed varies if the setting is changed while MCW (MCCW) is
turned ON since setting data are read-in every 120 ms ™,
However, do not change DG-SW setting during operation, incorrect data may be read-in.
* Parameter 65 b2 = 0



6.2.3 Signal Operation and Functions (Cont'd)

() Pulse train operation mode

In this mode, positioning by external reference pulse train is performed.

50ms OR MORE
B L—d
PULS ]

50ms OR MORE
B

—

(PULSE OPERATION MODE)

PULSE TRAIN INPUT
TRAIN INPUT [T

llllllllll

SPEED' _/</
a
0

DN

« ACCELERATION RATE (PARAMETER SETTING)

Notes:
1. One-pulse input moves one reference unit.

2. Frequency—reference speed-(f (pps) — fx60(reference unit) /min. )
" Number of pulses — Positioning value [ P(pulse) — P(reference unit))

3. For pulse train signal form to be 1nput to CN4

refer to Par.8.2

“Parameter 19 b3".

4. Speed select signals (SP2ND, SP3RD) at pulse operation mode determines input pulse

multiplier.

SP2ND SP3RD Pulse Multiplier
H H xX 1
L H X 10
H : L X100
L L x 1
PULSE TRAIN INPUT —JTTITITT | [T
SPEED SELECT SIGNAL x1) X  (x10) X - (x100) X (x10)
100N
SPEED 10N 10N
N
0




(d) Zero-point return Choming) mode (positioning using LS)
When zero-point return mode is used, set parameter 18 b4 = 1.

Zero-point Retuin
(Homing) Method

Operation Pattern

1))

Mode [ (Parameter 49

3-step deceleration
method using DEC signal
(deceleration LS) and
PG Co pulse signal,

(PARAMETER 50 = 0)

ZRN—_

—
AST gl
FEED « ACCELERATION RATE
SPEED (51) (PARAMETER SETTING)
(FOWARD CREEP SPEED (53)
RUN) '
. |\ APPROACH SPEED (52)
EFINAL TRAVELING ©
DISTANCE (54)
1
DEC
PC A0l non n N

(FlRST C¢ PULSE AFTER
DEC SIGNAL CNANGES FROM H TO

/
L

)

D

Mode T (Parameter 49

2-step deceleration
method using STP signal
(stop LS)

(PARAMETER 50 = 0)

ZRN _L
AST u
(FORWARD
RUN) )
APPROACH SPEED(52)
CREEP SPEED (53)
oy

FINAL TRAVELING
DISTANCE (54)

STP 11

2



6.2.3 Signal Operation and Functions (Cont'd)

Note 1: Related parameters: Parameters described below become effective when parameter
18 b4 = 1, ineffective when b4 = 0.

Parameter Name i Setting Unit
No. . Range
‘Zero-speed return Choming) N ) ;
50 direction . - 0:FWD, 1: REV direction
51 Zero-speed return feed speed ? 0 to 240000 1
: ; X1000 « reference
52 Zero-point return approach speed . 0 to 240000 . unit/min
53 -Lero-point return creep speed .0 to 240000
54 Zero-point return final . FWD: 0 to 199999999 | Reference
traveling distance untt
£ REV: -99999999 to 0

Note 2: When DEC signal is at H level in mode I and AST signal is activated, operation
is started at approach speed (parameter 52) from the beginning, regardless of

zero-point return feed speed (parameter 51)

ZRN T
AST 1J

DEC —1

pc  ___ | M n
SPEED APPROACH SPEED |
t CREEP SPEED
a
0 t
I I— FINAL TRAVELING DISTANCE

Note 3: When STP signal is at H level in mode I and AST signal is activated, an error
occurs (ERR signal is output.)

|

ZRN — L
AST — U
STP 1
ERR (ERROR)
SPEED
(MOTOR DOES NOT OPERATE)
0 t




(2) Speed selection

(SP2ND, SP3RD)

* In automatic or manual operation mode, reference speed can be selected from (Ist
speed) to (4th speed) by combination of speed selection signals and speed reference
selection (Refer to Par.8.2 “Parameter 18 b2, b3”).

Speed Select Signal Parameter
SP2ND SP3RD No. Name Setting Range/Unit
H H 4| 1st feed speed
L H 31 | 2nd feed speed 1 to 240000
H L 32 | 3rd feed speed (X 1000 » reference
unit/min. )
L L 33 | 4th feed speed

* In pulse operation mode, SP2ND and SP3RD are used to select input pulse multiplier.
(Refer to 6.2.3(1) (c) Note 4.)

(3) Alarm reset

» Signal to reset servo alarm status.

30ms or more.

(RST)

* Refer to Par.6.1.3 (3) for the operation of RST signal.
 If RST signal is activated at normal operation (not in servo alarm status), alarm

output signal ALM becomes H.

ALM

¢

This becomes effective with pulse width of

L




6.2.3 Signal Operation and Functions (Cont'd)

(4) Current limit command (CUR)

By setting parameter 17 b0 = 1, plus or minus side current limit value set by
parameter becomes effective when CUR signal is turned ON.

 Relation between current limit parameter and CUR signal is shown in the table below:

Pa(ameter Parameter 175 Parameter 17 bo =1
- I — ' —
j bo =0  CUR signal = H CUR signal = L
Name ; No. : . :
: (Curtent Limit Value)  (Plus lumit § (Minus limat
; value) - value)
(Motor special | ! ; i .
current limit g <)) O 5 O : O : O
value) : . | :
) ; : i
Current limit = 34 X : O : O ? O
value : i | i
Plus limt | 35 X X ' ) : X
value : :
Minus limit 36 X x x O
value ‘ : i
Notes:

1. Parameters with O are effective. When more than one parameter has O, the
smaller set value becomes effective.

2. Parameter 34 “current limit value” 1s effective for both plus and minus.

3. Limit value of parameters 35 and 36 are explained below:

MOTOR SPEED
r/min
| ]
| |
o MOTOR FWD RUN | ; .
| | MOTOR o
| : REV : :
|
TORQU | RUN o
% L b
MINUS SIDE ! l
CURRENT LIMIT  f' -
o VALUE 2 e ¢
PLUS-SIDE o o
CURRENT LIMIT 3
VALUE o




(LPG

(5) Line PG (External PG) switching
SERVOPACK )
(REF) - Kp

(FB)

LPG

MOTOR PG

D

(ENCODER)

(L2 2rZ2

LINE PG
(EXTERNAL PG)

—0 o
(CN5)

o When LPG signal is turned ON, position feedback signal is switched from motor PG to
line PG and position fully closed loop by line PG is formed.
e Line PG output pulse corresponds to reference data one-by-one.

from line PG is read-in as one reference unit move.
*When line PG is used, zero-point return Choming) cannot be performed.

zero-point return mode causes an error.

(6) Input signal used in station No. reference method

(a) Rotating direction selection (DRO, DRI)
By combining DRO and DRI signals, the rotating direction at the motor shaft
(viewed from the load side) in automatic operation mode is selected as shown

That is, one pulse

Entering

below:
Signal DRO H L H L
Parame
ter 14-b3 DRI H H L L
Absolute Short-cut Station No. ; Station No. | (This setting
0 mode direction increasing | decreasing causes an error.)
direction i direction
(Example) | (Example)
0 -
Incremental | (This setting ) . .
1 mode causes an 3 |
error.) AN
i

¢



6.2.3 Signal Operation and Functions (Cont'd)
(b) Station No. reference data (CDO to CDII)
Contact data. input signal to specify the positioning station No.
By parameter (14 b4) setting, BCD or binary code is selected.
* Absolute mode: Move to data (CDO to CDI1) station No. position. (Parameter 14 b4
=0)
e Incremental mode: Data (CDO to CDI1) indicates station No. to move to. (Parameter
14 b4 = 1)

| (Example) g
When data (CDO to CDI1) value is “3” with current station No. &), (DRO = L, |
. DRI = H) is input after start command is turned ON. i
i .
. . . D U f
{Absolute mode> : Move to station No. @ position. (------—-- >) ,’2 8 M\
. L / \
CIncremental mode> : Move to station No. ® position. (——) / \
: ’ iy
! /
: 4 6 ///
: 5 T
i
» Station No. reference data codes
Paizmgier Data Code D0 | CDI éﬁﬁi i CD3 \CD4 | TD5 |CD6 |CD7 |TD8 | CD9 | CDIO | CDII
1 BCD €0 to 999) 1 2 4 g 8 10 | 20 | 40 | 80 | 100| 200| 400| 800
0 Binary (010 4095) | 1 | 2 ' 4 ' 8 16 | 32 | 64 | 128| 256| 5121024 | 2048

(c) Station No. read-out selection (PSO, PS1)
Current station No. value is read-out by current data (station No.) output signal
(PO to P4) PO to P4 have only 5 bits. Therefore, by selecting PSO and PS1, data
must be read-out successively.
Qutput signals (PO to P4) change the codes as shown in the table below by
combining PSO or PST H and L.

Input Signal ! PS0 H L ' H L
Output Signal D PST| R N A
'O 1 110 | 100
! 2 . 2 ' 20, 200
BCD setting i : : :
Dalg%ete{ b P2 4 4 i 40 : 400
i | P3 8 8 80 800
P4 10 é 0dd parity | 0dd parity : Odd parity
PO T
jal e 2 -] % i 52
Binary parameter — : : :
4b4=0 P2 4 - 4T s 102
73 8 8 | 128 2048
PI | 16 'odd parity. 0dd parity  0dd parity




Notes:

1. In a case other than PSO = PSI = H, P4 becomes parity bit.
For example, in BCD setting, when PSO = L and PST = H, and (PO to P3) is 7, data
are output as P4 = H so that the figure below becomes an odd number (3) completely
at low level with PO =L, PI =1, P2 =L and P3 = H.

|

b |
'
A

9
)

S

[y

———

- —-1. 1"

===

/ won

| =3 3

73 1 yr LOW LEVEL NUMBER BECOMES

AN ODD NUMBER (3)

| &

P4 i

2. Timing with which current value data (station No.) is read-out several times must
be as follows.

COIN |
10ms. (Max.)
STATION NO_DATA (yNSTABLE)X _ (STABLE)
(P0O~P4)
SELECT SIGNALS (PSO, PS1) X X
t1 2l tl T
DATA READ-IN - Lﬁ—"

t1=240ms, t2 =10ms

2



6.3 OPERATION AND FUNCTIONS OF CN2/CN5 OUTPUT SIGNAL

6.3.1 Qutput Circuit (Refer to Figs. 5.7, 5.14 and 5.15.)

OUTPUT PHOTOCOUPLER
RELAY

SRl Yy

FLYWHEEL DIODE (MAKE SURE OF THE POLARITY)

e Applied voltage: V., < 30V

* Applied current: I, =< 50mA -

* Flywheel diode: Use diode having repetitive peak reverse voltage 5 times more than
the voltage. _

6.3.2 Signal Operation and Functions

(1) Alarm (ALM)

e When fault detection function (see Table 4.1) operates, the power drive circuit in
the Servopack is turned OFF and alarm signal is output. Then the alarm contents
are displayed to a 7-segment LED.

e Alarm signal timing

CONTROL
VOLTAGE ___ |

ALM  ~---- — —

ALARM OCCURS

Max. 1s

(AT CONTROL POWER)
SUPPLY ON



(2) Brake release signal (BK)

Brake release signal BK is an output signal to interlock the timing between current

conduction or motor speed and brake release.

By setting parameter ‘19 b2 = 1, the brake release signal becomes effective.
In this case, interlocking constant set by parameter 43 or 44 becomes effective.

‘Timing with SERVO ON Signal Timing with Main Circuit Power Supply
ON
4 TO bms MAIN CIRCUIT OFF
3 SVON—/ | SERVOON SERVO OFF | POWER SUPPLY
& ‘ 25 TO 35ms
= 2 TO 4ms L T
= BK SIGNAL __q___—l—— BK SIGNAL |
= ! g NON-CURRENT
= | (CURRENT CONDUCTION CONDUCTION
TO MOTOR) CURRENT tB | CURRENT ggggﬁlglw
NON-.CURRENTL CONDUCTION — %%Nl\]/?g’(r:g{QON
CONDUCTION :
i
tB: Brake time (set by parameter 43: 8 to 100ms) c
0
TIMING AT SERVO OFF, MAIN CIRCUIT POWER SUPPLY OFF OR ALARM OCCURRENCE
_ SERVO OFF
* AT SERVO OFF  SVON gppvo ON[T -
. AT ALARM
OCCURRENCE ~ ALM  NoORMAL [ ALARM
IRCUIT oN I
00 . AT MAIN CIR
= POWER SUPPLY OFF L | OFF
= | NON-CURRENT
&= MOTOR CURRENT l CONDUCTION
CURRENT
= CONDUCTION APPLIED
= 1
E —
BK SIGNAL If this time exceeds
B ) BK signal 1s turned
! off regardless of
r/min ! NB setting value
]
MOTOR SPEED N i
1
{
| (DB BRAKE)
0 t
When motor speed N is lower than Ny BK signal is output at the same time as motor
non-current condition.
NB: SPEED at which BK signal is turned OFF (set by parameter 44: 1 to 10000 r/min).




6.3.2 Signal Operation and Functions (Cont’d)

(3)

Reference Error (ERR)

Qutputs-when reference data by contact signal is incorrect or operation is abnormal

under motor current conduction.

At this time,

the motor cannot be driven.

Error Contents

ERR Output Timing

T
. At station

|
: Commands A to F

Reference : ERR is released by correcting reference or
Error No. Reference {at BCD setting switching operation mode once.
Commands §tat10n (REF ERROR) (CORRECT REF)
10 at setting A ~/ A
. “station No. 0
not provided” AST U —
. in absolute ERR [
i reference mode.
At DG-SW * Commands position
reference data exceeding
software over- SPEED
| travel set.value.
| _
; Commands data
exceeding speed
limit value. 0
Operation i At station Operation mode ERR signal is output :ERR is not output at
Error, i No. Reference : improper setting in the conditions as baseblock
etc. (refer to Par. 6. | described on the

2.3 (1.

At DG-SW
Reference

+ Operation mode
. improper setting

LPG signal is
t turned on in pulse
“ operation mode.

Software over-

i travel is applied
! during operation

. in pulse or manual
operation mode.

External over-
‘travel (P-0T, N-
iOT)lS applied.

left. Recovery from
error tmmediately
releases ERR.

At baseblock, ERR is

: output only when:

. e out of software

! overtravel range

* external overtravel
is detected

— 94 —



(4) Alarm code [ALO to AL3)

* When an alarm occurs (ALM signal = H) or an error occurs (ERR signal = L), the
contents are output in 4-bit code.
For details of alarm or error contents and corresponding alarm code signals, refer
to (9) “Servopack status output signal”.
e Qutput timing

APPROX
10ms
0Oms
....... .
ALM i
ERR  __ OO o,
ALARM CODE ALARM CODE
ALO TO AL3 X, - X
(ALARM CONTENTS) (ERROR CONTENTS)

(5) Operation mode display (AUT-LT, MAN-LT)
Qutput conditions of each signal are as follows:

CURRENT CONDUCTION TO MOTOR

AUTO OPERATION MODE D"—‘—‘ AUT-LT
MANUAL OPERATION MODE )0—-’ MAN-LT

(6) Battery voltage low-level detection (BATALM)

[f Servopack built-in battery (nominal voltage 3.6V) voltage become less than 3.3V
(detected range 3.0 to 3.3V), it is detected when the control power supply is turned
ON and BATALM signal is output. At this time, a 7-SEG LED blinks [g] .

(7) Positioning complete, positioning near (COIN (NEAR))
COIN (NEAR) signal is output with the conditions according to positioning complete
(near) width set by parameter and operation mode.

Parameter (Refer to Par. 8.2.)
Qutput Signal

Name é Parameter No. ; Setting Range Unit
COIN Positioning complete widthi 6 : 1 to 250 Reference
: unit
NEAR Positioning near width : 45 0 to 3000

COIN (NEAR) signal is always output during baseblock.

Q



6.3.2 Signal Operation and Functions (Cont'd)
(@) Qutput specifications in automatic operation mode
@ At mode switching and relation with AST signal

4 TO bms

OPERATION MODE (OTHER MODED( AUTO MODE
AST —
COIN (NEAR) ——————-

ON.
4 TO bms 4 TO 6ms
AST I _ .
ERR
COIN
(ERROR OCCURING) (NORMAL)

® Conditions where COIN (NEAR) signal is output during automatic operation

(REF DATA OUTPUT COMPLETED)
3)‘ COIN

( CURRENT_TARGET | PARAMETER) NEAR]
POSITION ~POSITION|= SET \ALUE

AST L

COIN | | I,
MOTOR
SPEED

REFERENCE DATA \
— MOTOR OPERATION \ ‘

r/min

CURRENT _TARGET |_
POSITION ~ POSITION|®

\ / PARAMETER SET VALUE

-0 : ] = t

-REF DATA OUTPUT COMPLETED

@ When AST signal is turned ON during automatic operation

OK IMMEDIATELY AFTER 1 TO bms
COIN OUTPUT ~1L
AST LJ | E—— ; J
COIN "—
i
MOTOR :
SPEED |
r/min :
[}
!
t
|
0 — t

COIN IS NOT OUTPUT



® COIN signal is not output in feed hold status.

AST — U
'
STOP B i
- T
COIN ——1 : ! —
MOTOR FEED HOLD : |
SPEED i ! :
r/min | | !
| X I
| | |
[ \ y[—j\;
| I
| |
| [
t
(TEMPORARY STOP) (REMAINING AMOUNT)
AST ]
STOP ;
o - B
[Conp— J —
FEED HOLD
iy

.t lr

:

(b) Output specifications in manual operation mode
In manual operation mode, COIN is output during stop.
MCCW) is turned ON, COIN becomes high.

When operation signal (MCW,

MCCW (MCW) L s
I |
COIN —_— I ——
MOTOR SPEED
r/min
77 77
/ A\ / \
/ \ /, \\
// \\ / \\
0 : ; t
\ /

SETTING WIDTH REACH

(8) Station No. Output (PO to P4)

(a) Station No. reference method (parameter 15 set value = 0)

*Positioning station No. is indicated in BCD or binary code(5 bits).
(BCD/binary setting depends on parameter 14 b4.)

By combining H and L levels of read-out input signal (PSO, PSI), the code contents
of PO to P4 changes. Refer to Par.6.2.3 (6) (c).

(b) Command table method (parameter 15 set value = 4)

e By setting parameter 20 b5 = 1 and parameter 65 b0 = 1, PO to P4 become zone signals.

Q



6.3.2 Signal Operation and Functions (Cont'd)
(9) Servopack status output signals

SERVOPACK Status Status Output Signal
o Alarm Code
7SEG. LED : Contents ALM ¢ ER — T —
i W3 N2 | A
. i Motor = I Normal o 1 1 1 Pl
! “current e - :
: . Conduction: £ Mode Error o 0 0 i 1 0
I T _ 8 | Position Errot 0 0 I 01 0
i | | E | Speed Error 0o 0 . 0 0 1
” - ; Base-blocking 0 1 . 1 1 1
:;; 0 i P-Side Overtravel 0 . o ; 1 ' 1 0
: ; P-Side Software Overtravel 0 o1 0 1
) N-Side Overtravel 0o 0 1 | 1o
. N-Side Software Overtravel 0 0 1 ' 0 1
J i Battery Voltage Low - - - - -
& ! Abso Eiior 11 0 1 . 1
[ ¢ i Overcuirent 1 1 I | 1 I 1
2 RN stop S 0
3 Regenerative Error T I 1 : 1 0
Y ' Overvoltage 1 11 0 1
5. Overspeed 1 | 1 1 0 1
§ & | Undervoltage Lo 1o 0
= | 2 !overload L,oL 10 0
i 8 . Position Error 11 i 0 H 1 1
| R I Heat Sink Overheat 1 10 1 0
" £ PG Disconnection 11 0 | 0 1
. F | Open Phase L1 0 . o 0
A, l Hardware Error L1 1 | 1 1
o . Overflow SR ! 1 1 i 0
( & Overrun 1.1 L0 0 1
4 ; Parameter Brror 1 1, 0 0 0
' CPU Error 11 . 1 1 1
Not!es: : : I ! :

1. At battery volitage low-level detection, LED indicator bl1nks.
2. At CPU error, LED indicator is uncertain.
3. Status output signal

0: Relay ON, 1: Relay OFF, -: Not defined




SERIAL COMMUNICATION

7.1 SPECIFICATIONS

[tems Specifications

Standard in complying with | RS422

Communication method Asynchronous (ASYNC)

Baud rate 9600, 4800, 2400, 1200, Baud, selected at
inttial setting (9600 Baud prior to shipping)

Start bit 1 bit

Data T bits

Parity 1 b1t even

Stop bit 1 bit

Start/stop XON/XOFF contiol

1.-CHARACTER CONFIGURATION

DATA TRAIN l [ I ] [ T I [
00101011 01-e STOPBIT
START BIT DATA EVEN PARITY

7.2 CONTROL CONFIGURATION

1-axis Control Multi-axis Control
wesT o — N\ /S _ _————\ [
goﬂxom CONTROLLER \/
l——l CN4 I | CN4 CN4
Outline SERVOPACK #1 | SERVOPACK #2 | SERVOPACK
MOTOR ™ : MOTOR (D ™

(UP TO 16 AXES AVAILABLE)

Inttial | ¢ Baud rate (not required for : < Address (For how to use axis address, refer
Setting 9600 Baud) " to Par. 7.3.2.)
* Baud rate

Note: For initial setting method, refer to Par. 11.2.1 (1)



7.3 COMMAND TRANSMISSION (MASTER CONTROLLER —
SERVOPACK).

7.3.1 Transmission Method

0ne~ax1§ Control Multi-axis Control
- | AXIS NO. ACTER LINE CR
Command » When all axes are specified:
COMMAND CHAR- CR
ACTER LINE
(Command becomes effective for all axes.)
- SVON - 15v0N
- SPD12345 L« 28VON
- MOV1234 © +15PDI123
Example | ST - = 25PD456
-+ 1MOV123
|« 2M0va56
* ST

— 100 —



7.3.2 How to Use Axis Address
How to set axis address and axis designation

(1

2)
(a)

(b)

Control
Configuration

Axis Address Setting

Axis Designation Method

10-digit 1-digit

?Not de-
signated

Axis No
=n

Ax1s No.
= om

Axis No.
= no

- Axis No.
(= nm

One-axis
control

Not 0
required

" Possible Not used

Not used

Not used

Not used

Multi-axis
control;2 to
9 axes group

designation -

not provided

Not
required M

%Possible

Possibleg

Not used

Not used

Not used

Multi-axis
control;2 to
9 axes group
designation
provided

Pro-

éPossible hibited

Possible

Possible

Possible

Multi-axis
control;10
to 16 axes

Pro-

“ Possible | hibited

Possible

Possible

 Possible

Note:

M. N, mor nis a number from1 to 9

Axis designation function (M, N, m or n is a number from 1 to 9.)
One-axis control

Axis Designation

Axis with Effec-
tive Command

Use of Command to
Require Response

(ERR

rearsa

Ledias oy

0K*)

Response for Command

Not provided

Possible

Provided

* Response OK to command is given only when parameter 72 bd=1 is set.

Multi-axis (2 to 9 axes) control without group designation

Axsis Designation

Axis with Effec-
tive Command

Require Response

| (ERR

[SEE R

tediad

, 0K

Use of Command to % Response for Command

Not provided

All axes

Not possibtle

Not Provided

Axis No. =

m

Axis with axis
address m

Possible

Provided

* Response OK to command is given

only when parameter 72 bd=1 is set.
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(¢) Multi-axis (2 to 9 axes) control with group designation and multi-axis control
for 10 axes or more (up to 16 axes)

Ax1s Designation | Axis with Effec- Use of Command to | Response for Command
tive Command : Require Response ° (ERR {33, OK*)
— !

Not provided All axes . Not possible | Not provided
Axis No. = om _Axes withM=m i  Not possible 5 Not provided
(group) _ :

T i
“Axis No. = no |Axes with N=n °  Not possible Not provided
. (group) . i
Axis No. = nm Axes with N = n | Possible ' provided
and M = m (group) ' |

* Response OK to command is given only when parameter 72 b4 = 1 is set.

(3) Precautions on multi-axis control

If no axis is designated on serial command. a command is effective for all axes.
Do not forget to designate axis number when one axis operation is required,

(Pay attention especially to | RES |or | ST | command.)

7.4 TRANSMISSION DATA (SERVOPACK — HOST CONTROLLER)

(1) Data

| DATA CHARACTER LINE | [CR] [LF]

(2) Example

* ALM o, RUN s [CR
“PUN =+12345678
*COIN  |CR| /LF| . Automatic transmission data

(One-axis control only)

Monitor data
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7.5 SERIAL COMMUNICATION AND TYPICAL SERVOPACK
RESPONSE

ST
ST

COoIN
(AUTO TRANSMISSION DATA)

COIN e s E.M

=
-~
=

START UP
LAG TIME
SPEED [15 + 5]ms — (15 + 5]ms
r,
/ \
\
/) \
/ \
/ \ /
\
0 t

7.6 SERIAL COMMUNICATION CONTROL CODE

Control Code Contents
Ctrl-§ Stops transmission. (X-OFF)
Ctr1-qQ Restart transmission. (X-ON)
Ctr1-C Monitor data transmission from Servopack is canceled.

(For restart, send monitor command to Servopack again.)

Ctr1-E Switches echo-back “provided/not provided” from Servopack for command.
(At initialization, echo-back is set to “not provided.™)
| © (INITIAL) |
@ (COMMAND) MON1 i
@ (MONITOR DATA)  PUN = +123
® Ctr1-E
@ (COMMAND) MON3

® (BECHO BACK) MON3
® (MONITOR DATA) NFB = 0
@ Ctrl-E

; (COMMAND) MON4

! @ (MONITOR DATA)  NREF = 0

Note: Echo-back functions only for one-axis conttol.
Echo-back is not provided for multi-axts control.
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7.7 AUTOMATIC TRANSMISSION DATA FROM SERVOPACK

*Monitor data are sent automatically from Servopack only in one-axis control.
(Transmission is completed at one time.)

Transmission Conditions Data Display
At Positioniﬁg Completion COIN
At Positioning Near - NEAR
At Alarm Occurrence AIM n.  nnnon
) t 1
Alarm Alarm
code abbreviation
At Parity Error . ) ERR PE
At Command Error (Undefined command is sent.) ERR SN
Command
Brror No. (pp) Brror (ALMp, MONp, PRMpp. etc.) ERR PN
Data (n------ n ) Eiror (Exceeding specified ERR OV
digits) .

« In multi-axis control, | ERR SN(PN, OV) | data are automatically sent only when
axis designation command (IMON1, 2MONI1, etc.) error occurs. (Automatic transmission
is not performed.)
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* Communication Error Cause

X : No error occuts

(O : Only ERR OV occuts at excessive number of digits.

Command - ERR PN ERR OV ERR SN
SVON X X RST ON, OL status
= | SVOFF
2
E ARES X X
:'gi: ZEROSET (%) nnnnnnnn X O
. RES X X !
{ POS (=) nnnnnnnn X software overtravel ¥
! . exceeded
I POSI (%) nnnannnn X software overtravel %
i exceeded )
' JOG (£) nnnnnn X speed limit exceeded %
' MOV (%) nnnnnnnn X O
'MOVI (%) nnnnnnnn X O
SPD nnnnnn X . speed limit exceeded :
E ST X : X : L
£ | JoGP X | speed limit exceeded -
o1 JOGN X i speed limit exceeded : %
> "
= | ZRN X speed limit exceeded = %
t PCON X X
" PCOFF X
| SKIP X X
. HOLD X X '
| PON X X : Motor not under current
conduction
POFF X X Not in pulse mode
SET (%) nnnnnnnn O
! PRM : X
& | PRMpp Qther than X :
= 0to99
= PRMpp= (%) nnnnnnan Other than - Exceeding numbet of !
A 0 to 99 “bytes determined per :
¢ parameter No. :
EMU=n X - Other than 1 or 2
! MONp Other than: X
: 1to6 : :
S INp Other than . X !
= 11to38 : - i
= | 0UTp Other than - X 5
ALM (p) Other than - X
0to9
* Refer to the next page.

— 105 —



Cause of ERR SN marked with #%

“Motor is Currently . Command 0T condttion ;rSTOP signal * Speed limit

- not under moving ! exceeds in the ' 1s turned ! 1s exceeded. :

i current software " commanded : OFF (STOP 1s |

: conduction . . overtravel | direction Pactive). : )
O o X O x | 0

O O X O X ' O

O @) O O X X
ST O O O O O i O
JOGP | O . O O O X . X
JOGN o | O O O X X
RN O O | O O o | x

O : An error occurs.

X : An error does not occur.

% ERR SN 1s displayed when ZRN 1s commanded and STOP signal 1s activated in the zero-point

return Choming) mode II (PRM49=1).
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7.8 SERIAL COMMAND

7.8.1 Serial Command List

Command Contents
SVON Perfotms cutrent conduction to motot
- SVOFF Stops culrent conduction to moto
f§ ARES Resets alaim
[-~]
@ 0 ZEROSET (=) nnnnnnnn Re-wi1tes machine zero-point so that cuirent
S posttion will he (=) nnnnannn
RES Peifoims the same operation as contiol powel
supply OFF/ON
POS (=) nnnnnnnn Peiforms positioning at linear accel/decel
speed 1n (£) nnnnnnnn - (Absolute value)
POST (=) nannnnnn Peiforms positioning at linear accel/decel
speed 1n () nnnnnnnn - (Incremental value)
. JOG (=) nnnnnn Performs constant speed opetation at ()
: nnnnnnnn speed
MOV (%) nnnnnnnn Sets position reference (Absolute value)
MOVI (Z£) nnnnnnnn Sets position reference (Incremental value)
- SPD  nnnnnn Sets speed 1eference.
= ST Starts automatic opetation
g
§ JOGP Starts manual operation plus direction
[&5)
o0 . JOGN Staits manual operation minus direction
z ~IRN Starts zeio-point teturn Choming)
PCON Performs P (pioportional) operation 1n speed
loop
~ PCOFF Releases P operation of speed loop.
SKIP Decelerates and stops
HOLD Feed hold (1emaining amount 1s held.)
" PON Enters pulse operation mode.
POFF Clears pulse operation mode
SET (£) nnnnnnan Re-wittes curient position to (%) nnnnnnnn
PRM Sends all parameters (Unused pairameters ate
E not sent
% PRMpp Sends parameters with pp (parameter number).
< : PRMpp= (%) nnnnnnnn Re-writes parameters with pp (parameter
; number) to () nnnnnnnn.
“MU=n Selects monitor signal
, n=1: torque 1eference, n=2- speed reference
iMONp Sends monitor data
-% §IND Sends 1nput signal status.
=
= 0UTp Sends output signal status
FALM () Sends alatm code. p not provided: curient
alarm, p =1 to 9: alaim which occurted p
: times before
* PT/VT/BT Sends all command table positions/speeds/
boundary positions.
a1
Sso= t PTpp/VTpp/BTpp Sends posttion/speed/boundary position
%EE : number pp
[&5)

. PTpp= (%) nnnnnnan
i VTpp= (=) nnnnnnnn
| BTpp= (%) nnnnnnnn

Re-wiites position /speed/boundary position
number pp.
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7.8.2 Command Functions
(1) Parameter operation commands
Monitor or re-write parameter contents.
(Since parameters are stored in E2PROM, the contents are not erased even if the
control power supply is turned OFF.)
For details, refer to Par.8.1 “PARAMETER LIST”.

Command Function/Contents
PRM All parameters are sent from Seivopack by this command. - Unused
parametets ate not sent.) Used for parameter contents check
(Example) — —

i PRM1 =X X---ee- X
COMMAND  PRM2 =X X %

-m — I ........................ . <S€l]t fl()m SelVopack.)
" PRMA9=X XereeeeX |

|
L.

PRMpp Contents of parameters with pp ate sent fiom Servopack. Used foi

(pp: parameter number) | specified parameter contents check.
(Example)

COMMAND | PRM30 | — PRM30 =X X X

(Sent from Servopack.)

PRMpp = = n--n Re-writes parameter with parameter No. pp to (En------ n). You can
— omit the +.
within For off-line parameters (refer to the note below), execute command
8 digits RES | after this command
pp: parameter
0 gur:geg, Unless command is executed, the parameter contents will not be

re-written.
(Example) —

PRMI1O = 123
PRM12 = -456

COMMAND | °
- [PRM20 = 789

m For off-line parameters, execute
RES | command without fail.

(Cont’ d)
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(Cont’ d)

Command

Function/Contents

TRMpp = = n--*n

—
within 8
digits
[pp . Parameter No.]
n: 0to9

For applications where the online parameter (refer to the note below)
is re-written frequently during operation, use this command instead

of [PRMpp = &= n---n |.

Functions are the same. (Number of write-in times is limited on

BE? PROM physical characteristic).

Contents set by this command are returned to the contents set by

| PRMpp = & n--o- n | command at the beginning by turning ON/OFF the
control power supply or executing command.

Note: Examples of Parameter Contents Renewal Command

Online Parameter™'

O0ffline Parameter **

*1 Online parameter: Parameter is renewed

PRM1 = 50
PRM2 = 100
PRM5 = 30

only by parameter

PRM17 f 11111 . write-in command
PRM18 : 10100 %2 Offline parameter: Parameter is renewed
Eglgw = 11111 after command

is sent after command.

{

{2) Basic operation command

Command Function/Contents

RES Provides initial reset ; the same conditions as when control power
supply is switched from OFF to ON, or to the Servopack control section

ARES When Servopack detects an alarm, the alarm is reset by this command.

The same operation as alarm reset signal RST.

ZEROSET * n--n
8 digits

(+ can be omitted.)

(£ neeeee n ] is a position with reference of machine zero point
(home position). (Unit: reference unit)

« [ZEROSET & n--on |

.

By execution of the above commands, current position is set to
(£ n-n)
Note: Current position is a value indicated by monitor data
CPUN = £ X Xreesee x> (refer to (4) “Monitor Command”).

SVON
SVOFF

Servopack main circuit power drive circuit operates by | SVON | command
and the motor becomes in current conduction

The current conduction to motor is released by | SVOFF | command.
(These two commands perform the same operation as SERVO ON signal SVON.

v v

NON CURRENT NON CURRENT
MOTOR STATUS _CONDUCTION | CURRENT CONDUCTION | CONDUCTION
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7.8.2 Command Functions (Cont’d)

(3) Move command
Command Function/Contents
SPD n--n Setting command for speed reference. (nne---++-e- n) untt 1s
—— [ X 1000 reference uplt/min] . Speed reference value is the set
value of parameter 4 when the power supply 1s turned ON o1
command 1S executed.
Max. 6-digit i : ™ Bxample —
- Reference unit = 0.01mm: When 150/min;
| _15000mm ~“min _ , .
L To0im 1500000 reference units/min
: = 1500 [Xx1000 reference units/min]
L. [SPD 1500
MOV £ ne--n Setting command for position reference. ( £n «weeoeee n) unit is
— [reference unit] .
Max. 8-digit

(+ can be omitted)

C+ neeen )

: Motor FWD run

(._n ...... ﬂ)

: Motor REV run

Position reference value becomes O when the power supply is turned

ON and

command is executed.

Operation differs depending on parameter 14 b3 [position reference

mode] setting.

Parameter
No. Set Value Position Reference Mode
0 Absolute value
14 b3 1 Incremental value

Absolute Mode

i Incremental Mode

(Data are 1n absolute value.)

(Data are in incremental value.)

SPEED | SPDx  (INEFF , SPEED + gppy
* MOVy ECTIVE) s MOV2 ! * MOVy
ST «ST «ST ; *ST . TT ST
| T
! o . I
! | ! : | ! |
I | ! ) | ! |
I ! ! . ! | |
| L 5 | | i
: (y—a) ' i+ flz—y) : A2 X () 2
i 1 1 . | 1 |
| 1 | | 1 1
y { 1 |
0— | —t 0 i i 1 1 t
! I ' 1 | | |
! 1 | i i I !
[ [ | | | 0 1 :
! ' 1 1 1 1 H
: : I ! | ) i
Na y/ 2”7 POSITION b b+y b+2y  b+3y posiTION
COORDINATE | COORDINATE
(Cont’ d)
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(Cont” d)

Command Function/Contents
MOVI£ n-e-eeeeer n Position reference setting command which is effective when position
—_— reference mode is absolute mode (14 b3 = 0). Data are in incremental
Max. 8-digit value.
(+ can be omitted) « SPDx (INEFFECTIVE) » MOVIy « MOVIz
SPEED  + MOVIy *ST  +ST «ST
ST

Y

1
1
: / (y) \
1
[}
} POSITION

1 1
' i
] ]
i ]
) H
C C+y C+2y C+2y+z COORDINATE

ly (z)

e = -

5
o8

Note: Do not use this command for incremental mode (parameter 14 b3
= 1). Does not operate normally.

ST Command to start automatic operation after speed or position data
setting command. ST command is disregarded during positioning.
(Example)
@ —{SPD neeen e Speed data setting

"""" Position data setting
------ Automatic operation start
@ ] Operates at speed which was

® ] In this case, returns to zero point (home

position) at speed set in parameter 4.

set before.

Notes:
1. When command 1s sent for special axis operation check after
parameter change for special axis in case of multi-axis configuration,

be sute to designate the axis.
If | ST| command 1s sent without axis designation after RES
command is sent to all axes or the control power supply is turned OFF
and then ON, all axes will operate as described in (Example) ®.

9. If STOP signal input (CN2-15) remains open, (command ertor)
occurs even 1f command is sent at move command execution.
When STOP signal is not used, set parameter 19 hl=1,

JOGP Manual jog operation start command. The speed is set by command
JOGN [SPD ]: [JOGP] : Motor FWD run, [ JOGN] : Motor REV run.

SKIP | command 1s used for stop.

SPEED « SPDx « SKIP « SPDy S
« JOGP ’ « JOGN *
i
|
|
t
|
[}
1

N o

(Cont’ d)
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7.8.2 Command Functions (Cont'd)
(Cont’ d) ‘

Command

Function/Contents

SKIP

(Example 1)

SPEED *

Command to stop operation after deceleration set by a parameter.

(Feed hold function)
not provided

(Example 2) -

- SPDx
- MOVy

speep ST

|

When | SKIP | command is input during positioning by | MOV | command

in absolute mode, the remaining positioning is executed only by [ ST ]
command after stopping.

|

e —— = = ()

t

| 1

[

POSITION

W/

(Cont’” d>
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(Cont” d)

Command

Function/Contents

ZRN

Command to start zero-point teturn Choming) operation as shown below:

Zeto-point Return Method

Operation Pattern i

[ : :
i Mode 1 3-step deceleration method | ;
. (Parameter | using DEC signal (decel (PARAMETER 50 = 0)
. 49=0) LS),C¢ pulse signal (in |
- Servopack) ;
! ; a ACCEL SPEED
i ggggmg” (PARAMETER SETTING) |
: ' CREEP |
APPROACH .
_ . (Fwi?UN) RO SI;EED(SS) i
: : f TLINAL TRAVEL ;
i _ | DISTANCE (54 |
{ DEC ] | :
i PC o n /n :
i (EIRST C PULSE AFTERDEC ) !
i SIGNAL CHANGES FROM H TO L
i .
- |
{ Mode I . 2-step deceleration method : ;
(Parameter | ysing STP signal (decel |
. 49=1) L) | (PARAMETER 50 = 0) ;
. i
| | |
| APPROACH !
| WD RUN) SPEED(G)  CREEP l
: ! ) SPEED (53 ‘
i I Va2
; ! " “FINAL TRAVEL !
i | | DISTANCEG4 |
! STP il i
: |
a
Note 1: Related parameters

Parameters shown below are effective when parameter 18 b4 = 1.

Does not operate when b4 = 0

i Parameter Name Unit
+ No. :
! 50 Zero-point return | O: FWD direction
: direction 1: REV direction
51 Zero-point return , 0 to 240000
i feeding speed
52 i Zero-point return ;0 to 240000 | X1000 reference
approach speed unit/min
53 Zero-point return 0 to 240000
creep speed
54 Zero-point return | FWD:0 to +99999999 | Reference
final traveling oy 57 59999999 | UN1*
distance :

— 113 —

(Cont’ d)



(3) Move command (Cont’ d)

- Command

Function/Contents

HOLD

() When this command 1s sent during positioning by command,
operation stops at a specified deceleration speed. However, the
temaining amount 1s held. (Feed hold function)

* SPDx
SPEED « MOVIy + HOLD ST
*ST Vi+yi=y)

) T
V—
\
' ! \
- : (1) ¢ \‘ (ys)
0 J d \ ¢

FEED HOLD

(2) When | HOLD | command 1s sent during manual operation ( JOGP |,
JOGN ], [JOG £n-----n | command) or duiing operation by ,
POSI | command, the same operation 1s performed as | SKIP | command.

-
S
—_———— -

POS (£) n-—-n

——

Max. 8-digit

POSI (=) n-n

Command to perform positioning by linear accel/decel. Data (&)
nee----n moves to position [ (*) n---- n ] in absolute value for

POS; moves by distance [ (£) n----- n ] tn incremental value for POSI.
[Speed is a set value of parameter (4). ]

—— (Example) SPEED » POS1000 « POSI500
Max. 8-digit } L] '
! H INCREMENTAL
H ABSOLUTE ' VALUE
: VALUE | (500)
H )
H )
| t
0 J n —
; !
T ! —® POSITION
100 1000 1500
JOG (£) n-n Command to perform manual jog operation at speed [ (&) n---op ]
——
Max. 6-digit

SPEED -JOGx “SKIP

-JOG .

-———— e -
-

/““‘
{

(Cont’ d)
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(Cont” d>

Command Functon/Contents
PON Command to turn ON/OFF pulse operation mode (positioning operation
POFF by external pulse train command).
enters pulse operation mode and | POFF | releases it.
'PciN PULSE OPERATION MODE 'P(J)FF
1 | I
puLse TRaN — I I —
INPUT (4CN) ! I
|
! |
SPEED X !
i :
! )
|
1
I
! -t
0
PCON Command to change Servopack speed loop control mode from PI
PCOFF (proportion - integer) operation to P (proportion) operation.
PCON | enters P operation and | PCOFF | returns to Pl operation.
SET (&) n--n Command to re-write the current position to [ (&) n----r nJ.
S—— After execution of this command, a new coordinate becomes effective.
Max. 8-digit )

(Example)
0 100
COORDINATE DETERMINED BY } | POSITION
COMMAND [SET0]EXECUTED WHEN
CURRENT POSITION IS 100
1
|
|
COORDINATE AFTER | } | POSITION
COMMAND EXECUTION —100 0 100
(CURRENT POSITION BECOMES 0)
Note:

Coordinate which has been changed by command 1s
returned to the former by command or turning ON/OFF
the control power supply.

(Cont’ d)
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(3) Move command (Cont’ d)
Command Function/Contents
PT All position tables are sent from the Servopack by this command.
(Example) -
PTOl==*n...n
Connand . {PTOZ-:in...n
[EETRERTII
PT64==+n...n
(Sent .from Servopack)
PTpp Position No. pp reference position is sent from the Servopack.
(pp: Position No. (Example)
pp=1 to 64) 5 _
Command — PT25 = +00050000
(Sent from Servopack)
PTpp = =*n...n A command to change position No. pp reference position to (Z*n...n).

(Max. 8 digits)

pp : Position No.
*n..: Reference

1

+ can be omitted.
Becomes effective by execution of command or ON/OFF of control

power supply.
» | PT25=50050

(Example)

position J Comnand
pp = 1 to 64 .
* Reference position (=nn...n) unit is [reference unit] . .
Note: Data cannot be changed fiequently because of chaiacteristics of
E2PROM.
VT All speed tables are sent from Servopack by this command.
(Example)
Comnand VI0l=n...n
_, | VI02=n...n
.............
VI64=n...n
(Sent from Servopack)
VTpp Speed No. pp reference speed is sent from the Servopack.
(pp: Speed No. (Example)
pp=1 to 64) Command — V125 = 001200
(Sent from Servopack)
Vipp = n...n A command to change speed No. pp reference speed to (n...n).
(Max. 6 géiéésﬁo Becomes effective by execution of command or ON/OFF of control

: Reference

pPp
n

speed
pp = 1 to 64

|

power supply.
(Example)

« | VT25=1250

Command RES

* Reference speed (n...n) unit 1s [X1000 reference unit/minute] .

—_Example
When reference unit = 0.0lmm and at 15m/min;
% = 1500000 reference unit/min.
: = 1500 [Xx1000 reference unit/min. ]
Therefore, [ VT25 = 1500 | is obtained.

Note: Data cannot be changed frequently hecause of characteristics of
EZPROM.

(Cont” d)
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(Cont’ d)

Command Function/Contents
BT All boundary tables for zone signals are sent from the Servopack by this
command.
(Bxample)
BTOl1==*n...n
Command  |'proo— 4p " "p
.............
BT31==+n...n
(Sent from Servopack)
BTpp ; Boundary No. pp boundary position is sent from the Servopack.
(pp: Boundary No. (Example)
pp=1 to 31) Command | BT25 | — BT25 = +00050000

(Sent from Servopack)

BTpp = *+n...n

(Max. 8 digits)

pp  :Boundary No.

*n.. :Boundary
position

pp = 1 to 31

|

A command to change boundary No. pp boundary position to (*n...n).

+ can be omitted.

Becomes effective by execution of command or ON/OFF of control
power supply.

(Example)

e | BT25=50050
Command RES

* Boundary position unit is [reference unit] .
* For boundary position, write in the data so as to be
BT01=BT02=<BT03=.. <BT31

—1{_Example

When only BTO1 to BT10 are used, set as follows:

[ BT11= + 99999999 |

[BT31= + 99999999 |

Note: Data cannot be changed frequently because of characteristics of
EZPROM.
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{(4) Monitor commands
By executing monitor commands, monitor data are sent continuously and repeatedly
from the Servopack® (excluding ALM and ALMp commands). Data are indicated by
LCHARACTER STRING—] @_’ without . By sending some characters to the
Servopack, monitor data transmission is stopped after sending ..

* When parameter 72 b5 = 1 is set, data are sent from the Servopack only one time.

(@) MON commands

_ Data Sent from SERVOPACK : (Unit)
Command ; | Others
Name = Display ;
: i
MON1 Current Position @ PUN = % L_?~~n " (Reference unit)
E —T——-J 8 digits i
| !
MON2 Position following i PER = &= | p-n X4 multiplier of
error [4——7———J 8 digits § encoder pulse
MON3 Current speed | NFB = + | f C r/mmn )
(motor speed) f T 5 digits |
| ( X1000) reference

MON4 Reference speed NREF

I
H
=
S

6 digits : unit/min

MON5 Torque reference  TREF = + ,nnn RE)
i L——j———J 3 digits |

MON6 SERVOPACK status . STS = n n

(PRDY) (SLIMD (TLIM

Status j n Value
PRDY Main circurt " Normal i1
- DC power '
supply Low . 0
SLIM  Speed limit ?Speed limiting Cactive) 1
i function g
: i Inactive P 0
" UOTLIM Current “Curtent limiting (actived 1 :
- C Lt ; f
! - function I'Inactive (0 -
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(b) Input

signal status

Data Sent from SERVOPACK
Command : Remarks
Contents | Display
IN1 Connector CN2 1nput INp = n7 ng ns ng Na N2 0y Do | Refer to the Note
) : described below:
IN2 Connector CN5 input (p corresponds to command !
number. )
IN3 No tonr is “0 7 or “1°7
IN4
IN5 ;
IN6 Input pulse signal i
!
IN7 DG-SW Position reference | DS! = Znnnnnnnn j Data are in
setting ‘- decimal.
IN8 Speed reference  : DS2 = Znnnnnnnn i
I !

Note: | IND = n+ ng ns ny s Ny 0y N |
Monitor data indicate input signal status.
* Contact <closed: 0, open: 1>
* Pulse <H level: 1, L level: OO
The following table shows each data digit and corresponding connector pin number and
signal name. ’
n7  Ng ! N3 Na Ny P Dy N, | Mo
1 - 15 | 16 17 ¢ 18 | 8 9 ¢ 10
M N2 PINNO. i —rp—St0p ~ ST | DEC | PCON | SVOV | N-0T | P-o0T
INg i I _14_ E fo12 011 10 9 8
RST : DRI DRO MCCW MW | MAN RN ;. COR
29 . 28 27 26 25 24 17 16
IN3 i : | '
- (NS PIN NO. 44 @ 43 2 . 4 40 . 32 31 30
INS 49 48 . 47 46 45
- LPG .~ PULS SP3RD i SP2ND
PG PULSE REF. PULSE
IN6 INPUT PULSE PA | PB | PC A | CB
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{4) Monitor commands (Cont’ d)
(c) Output signal status

Data Sent from SERVOPACK

Comnand Contents . Display Remarks
Tt e TR
0uT3 OUT3 = n- Ng N5 Nqg N3 N2 Ny Ng '

Note: [OUTp = n+ Mg Ns N4 N5 Ny Ny Dy |

Monitor data indicate output 51gnaf status.

0 when output relay 1s ON

1 when OFF.

The following table shows each data digit and corresponding
and signal name. -~

connector pin number

N7 Ng N5 - 4 N3 02 Ny Ny
12 11
OUT1 CN2 PIN NO. K ALM
OUT2 21 20 ﬂ 7 6 __5 4 JE
CN5 PIN NO. AL2 ALl ALO ERR P0S2 POS1 | MAN-LT |-AUT-LT
oUT3 39 | 88 | 37 | 36 | 3 | 34 | 23 | oo
PS04 DS03 -PS02 - | DSO1 DS00 AL3
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(d)

ALM (ALMp) command
For command ALM (ALMp), data are sent only once from the Servopack.

Data Sent from SERVOPACK

Command
SERVOPACK Status Data Display
ALM Operation | Motor non-current conduction
Status (baseblock status) APMLJ_" BB
Motor current conduction ALM_ 0 C ey
Feedholding ALM_,_ . HOLD_,
Motor running ALM_ . RUN Ly,
Positioning- completed ALM_ .. COIN_,
Positioning near ! ALM_. . NEAR_,
At alarm occurrence ALM n. nnnnn
Alarm abbreviation
Alarm Code
(For alarm code and abbreviation
refer to (e) “Status and automatic
transmission data”)
ALMp Alarm which occurred p times before ALMp = n. nnnnn
(p=11t09

Alarm abbreviation

Alarm code

SERVOPACK stores up to nine alarms.which have occurred. By commands ALM1 to
ALMO, the past alarm contents can be given. Por example, ALM3 is a command
to give the contents of the alarm which occurred three times before.

(PAST) X X X X X X X - X X (FUTURE)

K 8 7 6 5 4 3 2 I | | PesenT

STORED ALARMS
(X ALARM OCCURRENCE)
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(4)
(€)

Monitor commands (Cont’ d)
Servopack Status and automatic transmission data

SERVOPACK Status Automatic Transmission Data Note
TSEG. LED Contents ~ Alarm I Error
Motor i = | Normal — 7 —
Current { — i
' Conduc- ; o | Command — | ERR SN
tion [ !
8 No. .Error — . ERR PN
t £ | Data Error — . ERR OV 1
é - Baseblocking — : —
e iP-Slde Overtravel ALM P. P-0T : —
| P-S1de Software Overtravel ALM P. -P-L$ — 1
N-Side Overtravel ALM N. N-0T f —
" N-Side Software Overtravel ALM N. N-LS — 1
d. Battery Voltage Low ALM D. BAT — 2
& | Abso Error ALM 0. ABS R
! i Overcurrent ALM 1. 0C é —
|2 FAN stop ALM 2. FAN | -
| 3. Regenerative Error ALM 3. RG i —
Ly | Overvoltage ALM 4. OV —
S I Overspeed ALM 5. 0S . —
& | Undervoltage ALM 6. UV | —
"2 ioverload ALM 7. 0L | —
& 8 Position Error ALM 8. POS é —
= R | Heat Sink Overheat ALM A. OH —
.| PG Disconnection ALM C. PG —
£ Open Phase ALM F. 0-PH —
M EHardware Error ALM H. HARD —
W | Overflow ALM J. OF -
L. Overrun ALM L. RWY —
Y | Parameter Error ALM Y. PRMpp ' — 3
(Un- % CPU Error — 4
defined) | |
Notes:
1. When a position reference which is out of P or N side software overtravel range is

Lo

P.P-LS or ALM N.N-LS) occurs.
Battery voltage low-level detection LED indicator blinks.
pp indicates a parameter number.
In case of CPU error, LED indication is uncertain

input, a data fault error (ERR OV) occurs.”
When the current position is out of P or N side software overtravel
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K} ParAMETERS

Servopack type CACR-HR sets gain, internal constants, and function selection by
parameters (serial communication).

» Parameter setter: Personal computer and terminal emulator software

e Serial communication specifications: See section 7.

(Data can be set in Servopack setting and displaying section. Refer to Par.9.1.2.)
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8.1 GENERAL PROCEDURE FOR DEFINING PARAMETERS

1
Determine the motor and encoder
type and encoder resolution,
PRM7, PRM8 and PRMO.
Page 139

{

2

Determine the gear ratio in
PRM12 and PRM13.
Page 141

!
3

Determine the desired
programming resolution
(Reference Units e g, 0.001”7 )

!

4 6

Calculate and set the value for Re\{|se the programming
PRM11 Page 140 - resolution(Reference Units) to a

suitable value

Programming resolution,
(Reference Units)
within limits ?
Page 141

No

7 8
Determine speeds, PRM4, Determine and set other

optionally PRM31, PRM32,
PRM33, PRM46, PRM48. - parameters, nlgcetssary for your
PRM51, PRM52 and PRM53 application.
Page 137 Pages 129 through 160




The fiow chart on the previous page shows the steps necessary to determine parameters
for HR-Servo applications.

& Step 1
Determine the motor type and motor-parameter number (PRM7) from the table on page 139.
If the motor is equipped with an incremental encoder set parameter PRM9 to 1. Set this
parameter to 0, in case of a motor with absolute encoder. Parameter PRM8 holds the
encoder resolution. The standard absolute encoder has 8,192 lines per revolution,
providing 32,768 (8,192%4) pulses per motor revolution (PRM8 = 32, 768).

& Step 2
Parameters PRM12 and PRM13 define the gear ratio as a ratio of 2 integer numbers. Set
parameter PRM12 to the motor speed, and set parameter PRM13 to the gearbox-output speed.

& Step 3
Determine the desired programming resolution, also referred to as Reference Unit. Typical
values are 0.001”, 0.001 mm, 0.01 degrees. This is minimum position increment that can be
programmed and is different from the encoder resolution. The programming resolution is
determined by parameters, the encoder resolution is determined by the number of encoder
pulses and the machine configuration (gear ratio, screw pitch, etc.).

& Step 4
Determine the amount of linear or rotary motion for one revolution of the gearbox-output

shaft (one motor revolution, in case of direct drive); also referred to as Feed Constant e
(FC) in this document. The illustration below shows three common application examples.

FC FC FC

<——>_ N <>
Ballscrew ;
’ Rotary Table - Belt Drive
FC=Lead of Screw FC=0One Rotation FC= 2D

(360 Degrees, 1 Rev , etc) -

There are no restrictions for choosing the units of FC (inches, mm, degrees, furlongs, or
anything else). Divide the value of FC by the programming resolution determined in step 3.

Omit any remaining digits after the decimal point. The result is the value for parameter
PRMI1. :

PRM11=FC/ Reference Unit.
@ Step 5 ‘ o
There is a restriction for the HR-Servo as far as the number of encoder pulses per Refer-
ence Unit is concerned. The number of encoder pulses per Reference Unit has to be equal
to or larger than 0.01 pulses, and equal to or smaller than 100 pulses. This may be
quickly checked, evaluating the formula below.

PRMS8 X PRM12

01= =
0.0 PRM11 X PRM13 100
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[f the calculated value is smaller than one, the programming resolution is smaller than
the encoder resolution. This means that the positioning accuracy is not as good as the
programming resolution (less than one encoder pulse per Reference Unit).

-4 Step 6 _
‘If the result of the calculation in step 5 is outside the limits, revise the selected
programming resolution (Reference Unit) and go back to step 4.

& Step 7 .
Determine the feed speed expressed in terms of Reference Units per minute. Set parameter

PRM4 to the speed -in Reference Units per minute divided by 1, 000,
PRM4= Speed [ Reference Unit per minute] /1,000

The other parameters related to speed, PRM31, PRM32, PRM33, PRM46, PRM48, PRM51, PRM52
and PRM53 are optional. They have to set only, if the associated optional functions are
enabled. The procedure for setting the optional, speed related parameters is.the same
as the procedure for parameter PRM4.

& Step 8 )
Set all other parameters required for your application. Refer to pages 129 through 160

for details.

Example:

Belt Drive — 7.5">

7 )
\__/

Speed : 1,750 ipm

Gear Ratio=20.3:1 x-[ =N

Motor part number:USAGED-13L22K (incremental encoder, 8,192 lines per rev.)

@ Step 1

Motor and encoder parameters
A. Motor type: PRM7=54
B.. Encoder type: PRM9=1

C. Encoder pulses per revolution: PRM8=32, 768
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& Step 2
Parameters for the gear reduction

A. Motor speed: PRM12=203

B. Gearbox-output speed: PRM13=10
All parameters have to be integers (“whole numbers”). Only the ratio of parameters
PRM12 and PRM13 is used for “internal” calculations.

€ Step 3
Programming resolution (Reference Unit): 0.01"(preliminary value)

¢ Step 4
Amount of linear motion for one revolution of the gearbox-output shaft, Feed Constant
(FO)

A. FC=7z XD=3. 14159 X7, 5inches=23. 562inches

B. PRM11=FC/Reference Unit=23.562/0. 01=2356

& Step 5
Programming resolution (Reference Unit) within limits?
A. PRM8<PRM12/(PRMI11 < PRM13)=32, 768 X 203/(2356 X 10)=282
B. This value is outside the limits
C. Next step is step 6

@ Step 6 \
Revised programming resolution (Reference Unit): 0.001” Q
@ Step 4
Amount of linear motion for one revolution of the gearbox-output shaft, Feed Constant
(FC)

A. FC=7m xD=3.14159X 7. 5inches=23. 562inches
B. PRM11=FC/Reference Unit=23.562/0.001=23, 562

@ Step 5
Programming resolution (Reference Unit) within limits?
A. PRM8 < PRM12/(PRM11 < PRM13)=32, 768 < 203/(23, 562 x 10)=28
B. This value is within the limits
C. Next step is step 7

& Step 7

Feed speed parameter value
A. 1,750ipm=1, 750, 000 Reference Units per minute (programming resolution=0, 001")
B. PRM4=Speed [Reference Unit per minute] /1000=1, 750, 000/1, 000=1, 750

¢ Step 8
Other parameters, pagesl29 through 160,
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@ Results

PRM4 =1, 750
PRMT =54
PRMS =32, 768
PRMY =1
PRM11 =23, 562
PRM12 =203
PRM13 =10

82 PARAMETER LIST

Changing Process: ON (on-line parameters), OFF (off- line parameters: effective with
command <RES> or by turning the power OFF and then ON once.)
. Typlcal parameters which require setting in each position reference method
standard way of use |
A : Parameter to be set in each position reference method 1f necessary
2aty]: Normally not used.
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Unit Change Preset Position Reference Methlod
No. Name Range | <—>Related ' ON | OFF “at the Stati :
! : : Station :DG-SW | Sertal - Command
;Parameter No. > EFactory ! No. command . table
1 | Position loop gain- Kp |0 to 200 ig O . 30 e .o o ]
2 | Speed loop gain- Kv 1 to 200 o} 15 [ ] o i L ®
3 | Integral time constant : i1 to 255 X 2(ms) O 10 . o o | [ o
Ti S ! i
4 |1st feeding speed .1 to 240000 (X 1000) ‘O f 60 o o o o
: reference v ; : ! '
un1t/min ; | !

5 | Linear accel/ decel time 8 to 60000 ?ms o , 100 ] e | o e
6 |Positioning complete 1 to 250 t Reference unit | O : 1 e . ©° @ @
range i i ;

7 | Motor selection 0 to 79 ; O Note) ! @ @ @ @
8 | Encoder pulse 4096 to 32768 Pulse (X4) O I 32768 [ ] ' o o o
9 | Encoder selection 0: absolute e 0 e o ] '@

;1. 1ncremental | 1 5
i g T ; ¢
10 | Absolute encoder allow- ;0 to 99999999 Pulse PO ;3218 | @ e o : ]
able error amount | i
11 | Reference unit/machine ;1 to 1500000 Reference unit ., O | 32768 o { ] [ J @
one rotation :
12 | Gear ratio setting 1 to 10000000 Rotation O 1 L] o o ]
(motor side speed)
13 | Gear ratio setting "1 to 10000000 iRotatlon O 1 o ] [ | @
(machine side speed) : :
14 | Mode setting 0 to 11111 Bit (5-bit) 00000 i
b0: Motor rotating 0: FWD run 0 | A A A A
direction 1: REV run
(REV run connection)
i !
bl: Finite positioning/ i 0: Finite ! i 0 o o [ o
infinite positioning positioning |
mode setting 1: Infinite | i
- positioning
e) !
b2: Linear/rotation type | O: Linear type 0 I @ e ' e ]
mode setting l: Rotation type | ! I
| ! 5
b3: Position reference ! 0: Absolute 0 e | @ l e o
mode 1. Incremental ’
b4: Position data code |0: Binary i 0 [ L] | @
1: BCD !
15 | Position reference 0 Station No. <=16.20/b2> ? | ’
method i (contact) i :
: 0 2 ) e o ' e
1: DG-SW S <=>20/b1> ! i
2: Serial command |
| |
4- Command table i i I i
(Cont™ d)
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8.2 PARAMETER LIST (Cont'd)

i ' Unit Change Preset Position Reference Method
No Name : Range - <—>Related at the ;
ON OFF Station : DG-SW | Serial ; Command
Parameter No > Factory Mo i comand ' table
16 | Station No 1 to 4096 <—20/b2> e 1 ° g
17 | Function selection 1 -0 to 11111 Bit (5-bit) 00000
b0+ Current limit 1. Set <—34 to 36> :
bl. Feed forward 1 Provided S K=3T>
b2 2-step accel/decel .1 2-step . ¢<—=38,39 :
(0 1-step) ;
(16> :
1 <—~68 to £5
Lr»wr'l. g "’.‘»« P . 71 47' 48) §
18 | Function selection 2 0 to 11111 Bit (5-bit) '
b0: Software overtravel 1- Set <40, 41> 0 A A
(Postition reference
fault detection)
bl Backlash compensa- 5 1: Provided (—=42>
tion
NS P
: Pe‘eds,refqrence“ o SERCIP O
< <—>62>
<49 to 54>
19 | Function selection 3 0 to 11111111 Bit (8-bit) : 000000
b0. OT signal 1* Mask - <—19/b6> 0 A A A | A
bi: STOP sigal 1 Mask T2/ 0 A A A A
: i 5
b2: Brake release signal |1 Used (43, 44> | ' 0 A | A A A
b3: Pulse input I Used 63> ' 0 ' A A
(reference) _ : : :
b4: Pulse output (with- '1 Used CC64> O 0 A A
out FB zero point) : : ; i
b5: Positroning (sta- 1. Used (=455 0 A A A A

tion) near 51gnal

N O

I constant*c{han

R E RS P
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(Cont" d)

Umit Change Presel Position Reference Method
No. Name Range : <>Related : at the :
i Parameter No > ON. OFF - Statron  DG-SW . Serial ; Command
_ raneter 1o : Factory “y, : i command : table
20 | Function selection 4 0 to 1111111 Bt (i) £ 0000000
b0 0 Lo
bl. External position 1. Used <—=67> 0 [ !
indicator “0 Not used i i .
b2+ Station No 0 + 0- Provided : O 0 o : !
“1. Not provided : i i i
b3: Simplified S-curve 1 Used T8> Co 0 A A A A
accel/decel 0 Not used . :
DT
<—65> ; h
<—66>
21 i
to
30 e b ,
31 | 2nd feed speed L1 to 240000 C(x1000) - O 1 A oA
i reference
funit/min
32 | 3rd feed speed "1 to 240000 (X 1000) * O L1 A A
: reference ? :
unit/min
33 | 4th feed speed .1 to 240000 L (X1000) * o .1 A A
i reference ' 5 :
- unit/min
34 | Current Limit value 0 to 400 % O: 00 | . A, A
35 | Plus side current limit |0 to 400 % 0! 400 | I A A
value (current limiting) ; | : ' ! :
|
36 | Minus side current limit j O to 400 4 O 400 | A A
value (current limiting) C i
37 | Feedforward 10 to 200 | % ¥ o ! A A
compensation value ! i i i
! L N - - i
38 | Linear accel/decel time ;8 to 60000 !ms O 100 i A A
2 ' = ;
39 |Linear accel/decel accel : 0 to 240000 - (X1000) - O ;240000 A I A
switching speed reference : '
unit/min ' i
Plus side software + : i
401 overtravel (plus side | —99999999 - Reference unit i o +99999999 , CA
position reference fault [ : i H
detection value) | ; . :
; - T : : - : :
Minus side software + : Nol i :
AU | vertravel (ninus side | 0099999 i Reference umit | O 799999999 ; i A
position reference fault ; o : :
detection value) : : i : .
! | :
42 | Backlash compensated 0 to %30000 : Pulse O: . 0 A . A A A
amount : S : i
(Cont™
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8.2 PARAMETER LIST (Contd)

~§Un1t Change Preset Position Reference Method
No. Nare Range i <—Related : “at the :
: 0 ON - OFF - : Station 1 DG-SW | Serial Command
Parameter No > ; Factory No E comnand | table
43 | Braking time 8 to 1000 s of 8 , A A A
44 |Brake ON. motor speed |1 to 10000  r/min o 1 A A A A
1 !
45 {Positioning near range 0 to 30000 ;Reference O; 1. ! A A A A
(station near range) unit :
46 | Speed limit value 1 to 240000- (x1000) - 240000 .
: 2 reference
. ) 4 unit/min
47 'Eﬁbohéntiél:aace[/decel 8 to 1000 ° ns .
time sconstant =
48 Exponentlal accel/decel 0 §0‘24d000i (X 1000} O :
blas speed ' reference
) upit/min
49 | Zero-point returny 0. DEC+C, 1:STP Of-
Choming) mode < - - “
50 | Zero- p01nt return direc- 0: Plus direction O ;
txon . 1: Minus direction
51 | Zero-point’ return feed "0 to 240000 <><1600)‘- @]
speed . -| reference
. unit/min
52 Zgru;point Teturn ap- .10 to 240000 (X 1000} O
proach gspeed . =~ . i. : reference
R - . unit/min
53 | Zero- p01nt return creep 0-to 240000 - 1(x1000) + - 1O
- speed - | : reference .
e : (‘uqif/min .
54 | Zero-point return final” [ to- -+99999999 Referencé .0 . ‘;?if o
travel distance R ©ofunit Y s s "
55 | . i : . L : 2%
to | For future use v . oo O oY -
60 - ST S ;
61 | Feed speed settlng 0: Select by O c 9
‘method (automatic mode) . ‘parameter N
RN -at contacts ) )
Ll 1: Digital switch
3 -1 2:"Sertal command -
- | 4: Speed table - . L
62 | Feed ‘speed setting 0: Seléét by O R
method (manual mode) - parameter, . ] -,
-at contacts . i -
1 1: Digital switch *i - .
- -2: Serial command R
4: Speed table T
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(Cont" d

No.

Name

Range

.Unlt

i <—>Related
Parameter No. >

Preset

“at the
Factory No

§P051t10n Reference Method

| Station  DG-SW

" Serial
. command

Command
table

63

Pulse signal status

L 0- 90° phase dif-

ference 2-phase
pulse X4

190 phase dif-
ference 2-phase -

pulse X2

.2+ 90° phase dif-

ference 2-phase
pulse X1

3+ Sign + pulse
train

54' CCW pulse +

cw pu]se

64

’Output pulse leldlng

ratlo

o 2, to'ed

e

65

,Functlon SGIECUOH 5

0 to 1111111

‘bO Zone 51gnal

; 5

11 Used
[ 02 Not used

CI

bl::S¥éfrbﬁ near"siéna[»

> y

¥ O:'P—'

el 1 ‘“

«hZ DG SW read 'n txme
change r

pryuy

H Not used

: ’Change .
:<Not change :

;pg DG sw mgu number f(

: Used <
:(Not used !

b4;»~f :

L6

bs;

R=xx-1 (o’v—’:

b6 Posrtrnnlng comp[e—
oo tlon. sngnaL :

T Changed . <1l -
.1.0%, Not, changed . «"-1"

Bt (b ]

R

. ‘)<L;6h7> o ‘

0000000

« 0

g s | O

66

Functlon selectroﬁ“ﬁ"
b0;3 o S )

0-to-dmiiil

bl ;(:V RO 7{;’\‘*‘ Ui

9222<

A Exten31onq

100000000 ;

0]

,‘ 0,‘,;” . u’yy ' T4 w;
< No. output o e L o
e o
b o
b7 Servopack respunse = - L0 :
' axis. address i ﬁﬁNot prov:ded - -
67 | Decimal point posntlon 0te? 0
and digit number shift - '
68 :Accel/decel type settlng fo;VLlﬂear simpli~ 4 0 A o
wk4fied § curve RS . -
. S - ;(Exponent o . Coir
69 ’Accel/decel tyDe settmg 0 Linear. smplx- o S0 AL
(manual mode) o -] ified S curve 2 - . N
: . " {-1: Exponent : ’ .
70 ;Accel/decel type settlng ;,O;«Lmear sxmplr ‘ 0 A ;, A .. sy
th . fied § curve o ' - - . B

‘(puise mode)

e <’“’

. ﬁ:«Exponent o

71

V(zero p01nt return msde)

Accel/decel type settmg

-fied S*curve -

I Expnnent

0: ‘Linéar, SImpll- L
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8.2 PARAMETER LIST (Cont'd)

Unit - Preset

No. Name ! Range : <—=Related "N opp &l the ¢ [ .
i : . i Station | DG-SW | Serial : Command
: - Parameter No > : Factorv : No. ! command | table

Change Pos1tion Reference Method

3

72 | Function selection I .0 to 111111, Bit (6-bit) 00000

lnlv(()):’f)Jver‘rpn‘ detection 0: Check . . ‘ i
. “alarm check . . 1: Not check -

bl: Remaining data after {'0: Appear
“ STOP"signal 1: Disappear =~ i .

b2: FB after pési,tfoningi 0: By contact - | T e ;
. step o ‘| 12 Motor PG _ . - . R i
"b3: Echo,back at ini- . 0: Nof provided | o .
©C tializatiom 1: Provided i . -
b4: 0K response for. 0::No response - S R s

- serial command . 1: Response S S oL '
5% Monitor Data ~ - | O: Repeatedly’ v A 0. .

- Transmission . < |1: Only once - o S

-~ Specification Change | . - ’

73| - A ‘

to | For future use e o - L0
sl . . . L

76> Simplified S-curve accel >0 to 124 7 “(+2ms : O 0
/decel time i : :
77 | 06-SW read-in scarning ‘24)‘t;51(2b005 T s ol

§llﬂe A, K ‘ " B

78 .
to | For future use
89 .

90 |Torque reference filter 10 to 100 . | (X325us O !5,
Time constant | O . i S

91 |- o A TR e s
to | For futurewse ... . 77 ) S0

Note Refer to Table 8 1 for parameter No. 7 (motor selection) preset at the factory
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Servopack parameter No. 7 setting prior to shipping is as shown below,
set value to [motor code] suitable for motor to be used.

Table 8.1 Parameter No. 7 (Motor Selection) Setting prior to Shipping

SERVOPACK | Parameter Applicable fMotor
Type No 7 Value SERVOMOTOR - Code

Set Prior Type - !

to Shipping :
HRO3UB 11 USAMED-03L {73 1
USAFED-05L (3 1° 12

HRO5UB 12 } -
¢ USAGED-05L {1} 1: 52
. USAMED-06L (11] 2
USAMED-09L {7} 3

HR10UB 13 -

USAFED-09L i3 13
USAGED-09L {7 53
USAMED-12L {7 4
HR15UB 14 USAFED-13L {: 14
USAGED-13L I} 54
USAMED-20L i 5
HR20UB 15 USAFED-20L : 15
~ USAGED-20L 55
USAMED-30L [ ; 6
HR30UB 16 USAFED-30L {7 2| 16
USAGED-30L {7j 2| 56
USAMED-44L £F 2| 7
HR44UB 17 USAFED-44L {’; ! 17
USAGED-44L 7} 57
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PARAMETER FUNCTION DETAILS

Name f ; Contents
Position Loop Gain Position loop gain set value.
(Abbreviation: Kp) ~+Unit:- (S 7') ,; setting range: (0 to 200)
Speed Loop Gain *Kv : Speed loop gain set value
(Abbreviation: Kv) © Unit: (X2.5Hz ), setting range: (1 to 200)

(for equivalent inertia) -

Integral Time Constant- *Ti: Speed loop integral time constant set value.
(Abbreviation: Ti) Unit: (X2ms ), setting range: (1 to 255)

Notes: o -
1. Relation between speed loop gain Kv and integral time constant Ti1 1s defined by the
following value in proportion to current reference, assuming speed deviation is ev:

EV

Ti dt)

Kv Cev +S

2. Speed loop gain Kv cannot obtain a high value when machine system rigidity is low.
(Oscillation occurs by forcing the value to increase.)

3. Excessively small integral time constant Ti causes oscillation.
Do not use it by making it extremely smaller than factory set value 10 (20ms).

(Cont’” d)
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(Cont’ d)

No.

Name

Contents

4

(1st) Feeding Speed

!Acceleration speed value set value for reference speed and linear

“accel/decel.

'Unit @ (X 1000 reference unit/min). setting

, range: (1 to 240000).

i(Example) For reference unit 0.0lmm, feeding speed set value of
150m/min is as follows:

(150x10%)
0.01

= 15000000reference unit/min
15000 X 1000 unit/min

(1) For reference speed, this parameter set value is selected when
speed select signals (CN5) both SP2ND and SP3RD ate at H level.

< Speed selected by this parameter at contact >

Parametet : Speed Select Signanl
: f Setting !
: ;NO i Name Range/Unit
| 4 (Ist) Peeding Speed ; 1 to 240000
3L (2nd) Feeding Speed (X1000
— reference
© 132 (3rd) Feeding Speed unit/min)

!
| | 33 : (4th) Feeding Speed

{ (2) Accel/decel speed set value (1-,2-step linear
accel/decel, simplified S-curve accel/decel)

Parameter No. 4 |5

Set Value V IT

! Accel speed a is determined by V/T and becomes constant 1f feed
speed changes. (Accel speed constant control)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name : “Contents

5 Linear Accel/Decel Time For l1neaf accel/decel speed control, accel/decel speed is set
1 with parameter 4.
Unit: (ms), setting range: (8 to 60000)

@ For 1-step accel/decel, refer to the description of parameter 4

@ For 2-step accel/decel. (refer to the description of parameter
17 b2), the first-step accel/dece! speed is set.

. @ Fou simplified S-curve accel/decel (refer to the description of
parameter 76), the second-step accel/decel speed is set.

4 .
/ \
/ Qs a: [N

a, 24}

" (PARAMETER 4)
SET VALUE

T T,

‘k\\\\\\(RARAMETERS)’//////J’

SET VALUE

al: Ist-step accel/decel speed (by V1/T1)
a2: 2nd-step accel/decel speed (Refer to the desciiption of
parameter 17.)

6 Positioning Complete - 1f distance difference (in reference units) between current
Range (Abbreviation: “posttion and target position provided by reference data becomes
COIN Width) lower than the value set by parameter 6, COIN signal is output.

" (In serial communication, | COIN| 1s automatically sent.)
Setting range: 1 to 250 (reference unit).

CURRENT T T

POSITION pgslﬁlf:ON
t POSITION
- (REF UNIT)
el e
X
“P: Positioning complete range
x: | Current position - target position |
COIN signal is output when x = p.
(Cont™ d)
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No.

Name

Contents

7

Motor Selection Code

In Servopack type CACR-HR, each constant required for control with
matching motors 1s determined by the code set in parameter 7 for
perfect matching of Servopack and motors.

Since a code number is provided for each motor type, check matching
motor type and set the code number.

M Series

F Series i G Series i

L —

Motor Type ECode
USAMED- No.

- USAFED- | No. | USAGED- No.

Motor Type | Code i Motor Type ECodef

05L {11 12 05L {31 ! 52

o9L {11 13 0oL {i1 : 58

18L 152 i 14 ' 1L in2 | 54

20L {32 i 15§ 20L {32 1 55 ¢

s0L 32 | 16 | 3oL {32 ¢ 56

ML e 1T el | e

Encoder Pulse

Encoder

' is set.

pulse resolution mounted at motor shaft opposite load side

Prior to shipping, value | 32768 | (8192 X4) is set.

Encoder Selection

;ldentification code of encoder to be used is set. Factory setting
‘s

| Incremental

|Absolute encoder identification code: O
encoder identification code: 1

10

Absolute Encoder
Allowable Error Amount

| Effective
cwith para-
| meter 9=0

Absolute encoder absolute value data are checked when
Servopack power supply is turned on. At this time, if
an error amount (difference of position compared to

position before provious power-down) exceeds patameter
10 set value, an alarm (ABSO error) occurs

Set value prior to shipping is 32768 | .

— 139 —
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No.

Name

Contents

11

Load Moving Amount at
Load Side One Rotation
(Reference unit)

(1) Reference unit is the minimum unit of position data to move the

load.

(Example: 0.0lmm, 1gm, 0.1°

or 0.01 1nch)

For example, when reference unit is 1 um, and position data
value is 50000, actual moving amount will be:

50000 %0.1 = 5000 zm = 5mm.

* Determine reference unit, considering machine specifications.

p051tion1ng4accuracy, etc.
* Position data unit for DG-SW. serial communication, etc. is the

reference unit.
* Speed data unit in DG-SW, serial communication or parameter
setting is (X1000 reference unit/min) .

(2) (Parameter

11) set value

Moving amount per load side rotation

Reference unit

The table below shows typical load moving amount rotation:

i Load Moving Amount '
I

" per Load Shaft §

Typical Load Cofiguration

| Rotation

| : i

: i | P

i ‘Ball . ONE =

: : | ROTATION

; P | Screw ! :
i , i P, BALL SCREW |
i | ! PITCH i
| — -
| : ; 360° ‘
! | Round ! !
g 360°  Table | !
: ' : ONE

| : i ROTATION '
; !
i 7D " Belt ONE 2

ST NG

iParameter 11 setting range: 1 to 1500000

S(Example) When load moving mount per load shaft rotation is 12mm

and reference unit 1s 0.0lmm, the following value is

set:

(Parameter 11) =

0.01

= 1200

140 —
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No. Name Contents

12 Gear Ratio Setting m (1) Assuming load shaft ratates £ times when motor shaft rotates
(Motor Shaft Rotation " m times according to applicable machine specifications by para-
Speed) . meter to set gear ratio, the following values are set:

 (Parameter 12) = m

13 Gear Ratio Setting ¢ « (Parameter 13) =¢
(Load Shaft Rotation :
Speed) - (2) Parameter 12 or 13 unit is (rotation) and the setting range is

; 1 to 10000000.
!(3) By parameters 8 and 11 to 13, reference data and encoder pulse
conversion can be possible.

B _ _(PARAMETER 8) X (PARAMETER 12)

A (PARAMETER 11) X (PARAMETER 13)

However, the above indicates the number of encoder pulses per
reference unit, having limiting conditions as follows:

0.01 = % < 100

(You must reconsider the machine specifications to omit this
condttion. )

(4) Precautions when B <1

A

Since the reference unit becomes smaller than the encoder pulse ﬁ
resolution, positioning accuracy becomes lower as —ﬁ— value

becomes smaller.

14 | Mode Setting - By setting b4, b3, b2, bl or b0 to “0" or “1", mode is set (b0
- is LSB).
b0 | Motor Rotating - IUsed when motor rotating direction for reference direction (%) is
Direction Setting '_changed. -

i !
-y 1 Set " Reference *  Motor Shaft
© ! Value i Direction . Rotating Direction

+ - Reverse direction

- Forward direction

(Cont’ d)

— 141 —



8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name Contents

14 bl i Finite Positioning/ F Set according to machine specification

. Infinite Positioning |

" Mode Setting . —

| ' ! Finite Position- Used for configuration with a moving limit. -

: . 1ng Mode " (Software overtravel function provided.) i
' (Set Value = 0) :

; (. -
! . Infinite Posi- i Used for configuration without moving Iimit
: i | tioning Mode . (such as round table or press feeder one i
! . (Set Value = 1) * direction feeding). i
i | | - (Position reference fault detection provided.) .

b2 | Linear Type/Rotatxoni Set according to the machine specifications (Load is of linear

i Type Mode Setting . type or rotating type). Positioning range is as shown below by
; " mode.
| L
| ' | Linear —99999999 ~  +99999999
| (20

i " | Rotation | Positioning range is 0 to [(parameter (11) set value
(b2=1) - 1) regardless of rotating amount.
, ! (Range for one rotation)

! |
b3 ?P031tion Reference i Determines whether position data is of ahsolute value or incremen-
iMode ‘ tal value. When reference data value is x, the aimed position

after start command (AST signal or serial command ) will be
" as shown below:

i ’ i
: Position Reference Method (by Parameter 15 Setting) !

i | Position :

i ! ! :
! . Reference ; ! Serial Communication Command
| Mode ! Station No. ~  DG-SW i table |
| | i MOV X | MOVI x [
? 5 Absolute ?x = Target | Absolute iAbsolute iIncremental Absolute
; | value | station No . value “value “value value
: : i . i
; i (b3 = 0) ; ! | ‘
s : | ! |
: i Incremental Ex = Number | Incremental | Incremental i (Do not use) | (Do not
| ! value of stations |value i value i use)
i | (b3 = 1) | to be moved ' ! | :
i : . : |
i
(Cont” d)

— 142 —



(Cont” d)

No. Name

Contents

14 b4 | Position Reference
Code
|

(1) Station No.

Position data code (BCD or binary) is selected.
reference method

élnput .
! Signal :

00 TOI (Tbz CD3 Cbd (05 (D6 (D7 .TDE TG CDIO:TOII

:BCD
(b4=1) |

1 2 4 8

1020 40 80 100 200 400 800

| (b4=0) '

iBlnary. 1 2 4 8

256 | 512;1024 2048

16 : 32 64 128 °

g(2)Set BCD (b4 = 1> for DG-SW reference method
“(3) Set binary setting <(b4 = 0) for command table method.

15 Position Reference

- Applicable position data reference method is set.

Method i
| | Set Value : Position Data Reference Mehtod
' 0 Station No. :
: i
1 DG-SW ’
i 2 . Serial Communication
5 4 ! Command Table
_Reference Method and Outline Reference Input Remarks ;
“Station éPositionlng to a station No. | smmonno STATION NO
. No. I'provided by parallel contact: 50 TYPE ) i
Fdata (12-bit). _ s => | cack : ®, L. m
“Rotating direction is deter- . (RECTION. i 23 ot
, i mined by direction select | ELECTSGNAL |
| .
: I31gna1. ! WP o ]E:> @ e
! DG-SW i Position reference by DG-SW DG-SW
i . (up to 8 digits) setting . [0 = | mee
i . data. i (POSITION) IR
| ¥
! | H i
- Serial Position reference command. ! . :
. Communi- : Data are set by MOV or MOVI. : TroLLER CACR !
| cation HR i
! . SERIAL :
i COMMUNICATION |
_ | : g
| Command iPositxoning at position No. POSITION NO
I Table ! specified by parallel con- <o TYPE
tact data (6-bit). C PRE L e IO
| | | IR,
i i i . i :
(Cont’ d)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name ; Contents

16 Number of Stationé Parémeter to sét the number of stations when the station No. ref-
~erence method 1s selected.
“Setting range: 1 to 4096.

By setting the number of stations N, N stations divided equally on

“the load shaft circumference are determined.
‘Whether the station No. is taken from O or 1 is set by parameter
120 b2.

17 | Function Selection 1 , By setting (b4, b3, b2, bl, b0) to “0" or “1", each function can

be selected.

b0 fCurrent Limit

[ Parameter !Eﬁﬁ Signal . CUR Signal ON (CUR-L)
1 = - Not Turned
Pt No. Name SON_ - +Side Limit | —Side Limit
: X ’ (CUR B Value (CLP) | Value (CLN)
! ! Current Limit i O O O
! : Value ;
I 35 ;Plus Side Cur- X , O X
: i rent Limit Value | ;

36 !ManS Side Cur- i X ; x O

;rent Limit Value. i

B !bO 1 when current limit value setting parameter 34, 35 or 36

function 1s to be effective. -

,.bO 0 when ineffective.

-The tab]e below shows effective current limit. Values ‘marked w1th
(D when b0 = 1.

(The figures below show observed waveform in monitor output.)

r/min
) MOTOR FWD RUN -

/i MOTOR i\
., REV RUN .

0 ; [ - t

+% : s D
morl s
4 [ |

Note Motor’'s maximum current limit value is effective when

. parameter set value 1s larger than motor’ s maximum current
limit value.
Motor’s maximum current limit value is determined by parameter
7 motor code.

bl |

Feed forward Compen-
sation

* By setting bl = 1, feedforward compensation functions and compen-
~ sated amount (0 to 100%) set in parameter 37 becomes effective.

: * When bl = 0, the feedforward compensation is ineffective.
(Parameter 37 set value 1s 1neffective.)

(Cont’ d)
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No.

Name

Contents

17

b2 32-step Accel/Decel

1-step or 2-step accel/decel is selected.

b2 Set : Accel/é Accel/Decel Setting Parameters
Value . Decel : ,
(Tyee 4 5 1 38 39
i §
0 l1-step v T = —
1 st VI OTL W2 12
: i :

« 2-step accel/decel type speed setting

V1
V2 V2iVl

al al

T2 T2

T1 T1

Accel/decel speed al or a2 is determined by V1/T1 or (V1-V2)/T2
It is constant even 1f feeding speed changes

b3

Speed Limit

By setting b3 = 1, parameter 46 speed limit value becomes effective.

b3 Set o
Value Speed Limit Value
’ .!-
Max. r/min in motor specifi-| M Series 2000r/min *'

cations. (Determined by
parameter 7.) F Series 2500r/min

G Series 3000r/min

*' 1500r/min for type
USAMED-44L [ 2

1 Smaller value (parameter 46 set value or the above
motor max. speed)

(Cont’ d)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)
No. Name : Contents
17 | b4  Accel/Decel Type i Accel/decel type (linear or exponent) 1s specified by b4 setting
{ Setting f

< Setting Method >

!b4 Set ;

;Value Accel/decel Type

I
0 :1-step or 2-step linear accel/decel and simplified S-curve

: ~accel/decel. (Always linear type regardless of operation
! ; mode. )

1 :Set the following parameters according to the accel/decel
~type in each operation mode:

i Linear Accel |

| i p : " /Decel or a
: -+ Parame- . Operation Mode - Simplified | Exponential
; - _ter No. . S-Curve : Accel/Decel | ;
P : P : ‘ Accel/Decel ! i
68 Automatic S L0
5 69 . Manual 1 i 0 a
70 - Pulse command | 1 ? 0
71 Zero-point return 1 : 0

* Choming) :

~ Note: Refer to parameters 47 and 48 for exponential accel/
: : : decel setting.

(Cont” d)
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No.

Name

Contents

18

Function Selection 2

rBy setting (b4, b3, b2, bl, b0O) to “0” or “1”, each function can be selected

T

b0 | Software overtravel
: (Position Reference
! Fault Detection)

(1) Sof tware overtravel function is effective in finite positioning mode while
position reference fault detection function is effective in infinite
positioning mode.

(4) Fin1te positioning mode
By software overtravel detection, operation 1s prohibited and

»Error signal ERR 1s output.
* LERR OV is automatically sent from Servopack in serial communication.
For only one-axis)

Detecting operation differs as follows depending on operation mode.

Operation Mode Detecting Operation

Automatic When position data exceed software overtravel
set value, detection 1s performed at turning

on start signal AST or command .

Manual When software overtravel set position 1s :

passed during operation, the operation stops |
Pulse at the position at a specified deceleration. i
Non-current Detects when present position is out of soft- |
conduction ware overtravel set position.

(5) Infinite positioning mode
When position reference value 1s out of the following range in the automatic
%E%ration mode, posjtion reference fault error (alarm code output ALO = 0,
=0, AL2 = 1, AL3 = 0) occurs.
(Parameter 41) set value < position reference value
< (Parameter 40) set value

(Example) Parameter 14 bl = 1: Infinite positioning mode
b3 = 1: Incremental reference
Parameter 15 =1 : DG-SW reference method
Parameter 18 b0 = 1: Parameters 40 and 41 are effective.
Parameter 40 = 5000
Parameter 41 = 0

When the parameters are set as shown above, by setting the digital switch to
i the following values and inputting the start signal:

i Set value

+48000 : Move to the plus side by 48000

fsgggg } : Does not start because of position reference fault.

(Cont’ d)
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Parameter No. | Set Value Remarks Effective Function
14 bl = 0 |[Finite positioning mode | Software overtravel
bl =1 Infinite positioning Position reference
mode fault detection
(2)
got Software Overtravel Set Position
e
Value | Plus Side (+LS) | Minus Side (-LS)
Note: When incremental encoder
0 +99999999 -99999999 1s used (Parameter 9 = 1),
sof tware overtravel
1 (Parameter 40) (Parameter 41) becomes effective after
set value set value zero-point return C(homing).
i -LS +LS
e ? T & POSITION
1 l
(PROHIBIT) MOVING AREA (PROHIBIT)
(3
gO Position Reference Range (Limit Value)
et
Value Plus Side Minus Side
0 +99999999 — 99999999
1 (Parameter 40) set value (Parameter 41) set value
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8.3 PARAMETER FUNCTION DETAILS (Contd)

No.

Name

Contents

18

bl | Backlash Compensa-
: tion

' Sets whether backlash compensation function 1s provided or not

bl
Val

Set
ue

! Backlash Compensation
I

0 ?Not provided

1 - Compensated amount 1s (parameter 42)

i set value

iSﬁeed Reference 1n
uto Operation Mode

Selects speed reference setter in automatic operation mode.

Parameter 15 Setting (Position Reference Method)

Set

| b2 !
| value . 0 | 1 2 4
: H I
Station No. DG-SW Serial Communication | Command i
; table |
0 Selected by f DG-SW Seri1al command Speed
" parameter at I (SPD X X x) tahle
- contact. E
1 Speed reference setter can be selected regardless of position
 reference method.
éParameter No !Set Value | Speed Reference Setter
i
Lo 0 : Selected by parameter
at contact
61
% 1 DG-SW
! :
! 2 Serial command
: 4 ! Speed table
| :
|
Note. “Selected by parameter at contact” means to select parameter

setting (lst speed) to (4th speed) by speed select signals

SP2ND and SP3RD

Refer to the description of parameter 4.

148 —
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No. Name Contents
18 b3 iSpeed Reference in  Selects speed reference setter in manual operation mode.
| Manual Operation
iMode o Parameter 15 setting (Position Reference Method)
i i ! b3 Set I ;
; i Value 0 i i ' 2 P4
Station No DG-SW " Serial Communication| Command
: ' table
; 0 5 Selected by . DG-SW : Serial command ! Speed
. parameter at C(SPDX X X) i table
: ' contact. :
E 1 f Speed reference setter can be selected regardless of position
i . reference method.
Parameter No . Set Vaiue : Speed Reference Setter
i 0 ISeIected by parameter
i . rat contact i
: ! 62 : I
§ ; 1  DG-SW
P ? 2 é Serial command
| : |
! ‘ : i 4 Speed table :
‘Note: “Selected by parameter at contact” means to select parameter
s setting (Ist speed) to (4th speed) by speed select signals
i SP2ND and SP3RD. Refer to the description of parameter 4
b4 { Zero-point Return [ Set b4 = 1 so that parameters 49 to 54 required for operation in
(Homing) zero-point return mode (refer to Par. 6.2 3 (1) (d) ) will be
. effective.
| b4 Set
B | . . _
! ! Value Operation in Zero-point Return Mode
0 Not : Parameters 49 to 54 setting are ineffective
1 Perform : Parameters 49 to 54 setting are effective
19 | Function Selection 3 ! By setting (b7, b6, b4, b3, b2, bl, bO) to “0" or “1", each

“function can be selected

bO! 0T Signal

“Enables or disables overtravel LS input signal P-0T or N-OT.

b0 Set :
Value P-0T or N-OT Signal j

0 Used (Closed input at normal operation)

1 éNot used (Input can be opened.) é

(Cont’ )
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8.3 PARAMETER FUNCTION DETAILS (Contd)

No. Name i Contents

19 [bl STOP Signal | Enables or disables STOP signal operation. To perform automatic
5 operation in serial communication, set bl = 1. If STOP signal

| " input (2CN-15) remains open, command becomes | ERR SN

i bl Set
;Value i STOP Signal

j
0 :'Used (Closed 1nput at operation.)

1 ;Not used (Input can be opened.)

b2 | Brake Release Signal ;Set b2 = 1 so that parameter 43 and 44 required for brake release
signal output BK (refer to Par. 6.3.2 (2) ) operation will be
! ) effective.

b2 Set !

' alue BK Signal

0  :Not used (Parameters 43, and 44 setting are 1neffective)

1 ?Used (Parameters 43, and 44 setting are effective)

b3 i Pulse Reference !Set together with parameter 63 according to input pulse signal
" Input form in pulse train operation mode.
' | | Parameter No. Signal ; Pulse Waveform
Signal Form ; : Name |
- 63 19 b3 Plus Side Reference i Minus Side Reference
©90° phase x4 © 0 0 A I
.« difference ; CA 0625 15 MIN : s
L | ; : Y A
! !2‘Dh353 P X2 1 : I e B e N | B E e B
- pulse — . CB ¢ T : L
| : train © X1 2
| 5 :
© Si1gn + Dul§e : 3 : A i 25us MIN 25us MIN 2545 MIN 25us MIN
oo train . ——— e
‘ P | —nnn- ﬁ_nTn_n_
Pl CB —H Toesus g S Y SN
il : ] =TT MIN ~H=—MIN
i f | |
. . H |
I !CCW + EVrVa[i)Else 4 ; _— : 25?;—:.._.125;15M1N . 254s MIN 2545 MIN !
;o V : : L i T ;
| } | ? MIN l—f~—-—: ' | 'ﬂ il .ﬂ: |
o ; : . CB 106% s Lk e
; TEOMING ~H*—MIN

(Cont” @)
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Name

Contents

19

b4§ Pulse OQutput

. PG dividing output signal (FA, FB) dividing ratio
| (Refer to Fig. 5.12.)

1| bd Set Valueé Parameter 64 Dividing Ratio?

; 0 - 1 §

1 NN=2 to 64) ,  2/N

b5 ; Positioning Near
- Signal and Station
| Near Signal

For station near signal, refer to the description of parameter 65
i bl. Set b5 =1 so that (parameter 45) requited for positioning
. near .signal NEAR operation will be effective.

§b5 Set Value ' Positioning Near Signal

0 “Does not operate
(Parameter 45 setting 1s tneffective.)

1 - When distance difference (reference unit) het- |
“ween current position and aimed position is lessi
than the value set by parameter 45  NEAR signalE

is output. (In serial communication, | NEAR | 1s

automatically sent.)

b6 OT Signal Switching

:Functlon can be 1nverted without switching P-OT and N-OT signals.

‘o

: 0 y °
i } # 4 - POSITION
: ;
= m—
1LS 2LS
b6 Set Value IS | 2LS
0 CNSOT | P-OT  (Standard)
e ©p-0T | N-OT

5P~OT: Stops + ditection reference
i N-OT: Stops — direction reference

b7 - Torque Reference
"Filter Time Constant
;Change

i
| b7 = 1 when the function of parameter 90 which sets torque referen-
%ce filter time constant to prevent shaft oscillation is to be

- effective; b7 = 0 when 1neffective.

i ébT Set Value Torque Reference Filter Time Constant

i 0 ' 0. 45ms

1 g Value set by parameter 90

(Cont” @)
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8.3

" PARAMETER FUNCTION DETAILS (Contd)

No. _Name Contents
20 Function Selection 4 iBy setting (b6. b5. b4, b3, b2. bl. b0O) to “0" or “1". each function can be
selected
bo | — E (Always set to 0 )
bli External Position When used by connecting to external position indicator (MCIF-L8 type), set
i Indicator to bl =1
: "Decimal position of the external position 1ndicator 1s selected by parameter
67.
b2 : Station No O i In the station No reference method (parameter 15 setting = 0), the number
: | of stations N 1s set by parameter 16 and how to take the station No. is set
: - by b2. -
b2 Set :
; i i Value - 0 ; L
! " How. to : Station No O | Station No O
_ Take Provided i Not Provided
: “Station ;
- P i ¢ No. Lo 1% aa i PR
! P I z N-2 3 N-1
i ) 3 N M '
; I : \‘ ' \ N
Yo ;
b3 " Simplified S-curve Setects whether simplified S-curve accel/decel 1s used or not
~Accel/Decel ;
i . b3 Set _
I ; iValue Simplified S-curve Accel/Decel
; | :
! ©1 0 iNot used- Parameter 76 setting
: ; ! ineffective
| s -
E c o Used Parameter 76 setting
I . i effective
i !
b4 : Function Selection  Set to 1 when parameter 72 function is to be effective. (Normally set to 0.)
-7 Setting (Related - -
 to Parameter 72) b4 Set . Parameter 72 Setting Contents
: Value :
! 1 Effective
0 Same function as parameter 72 b0 = 0,bl1 = O,
b2 = 0. b3 =0, b4 =0 or b5 = 0 setting
i
b5 !Functlon Selection Set to 1 when parameter 65 function 1s to be effective (Normally set to 0.)
.9 Setting (Related
| to Parameter 65) -35 Set Parameter 65 Setting Contents
; _ alue
: ; 1 :Effective
f 0 ;Same function as parameter 65 b0 = 0, bl = 0, b2
=0, b3 =0, b4 =0, b5 =0 or b6 = 0 setting
b6 | Function Selection . Set to 1 when parameter 66 function 1s to be effective. (Normally set to 0.)

6 Setting (Related
. to Parameter 66)

L1 b5 Set |
| IValue °

Parameter 66 Setting Contents

1 Effective

i .0 Same function as parameter 66 b0 =
P b2 = 0. b3 =0, b4 =0, b5 =0, b6
S setting.

0, bl
=0orb

0
7 =

0
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No. Name Contents
1
31 2nd Feeding Speed @Speed reference value selected by speed select signal
SP2ND or SP3RD. (selected by parameter at contact.)
32 3rd Feeding Speed Effective : 4 (1st Feeding Speed) 31 32 33
in mode
1 selected SP2ND H L H L
. by parameter
- at contact SP3RD H H L L
33 4th Feeding Speed
Setting range: 1 to 240000
Unit: X1000 reference units/min
34 Current Limit Value ;Current limit value in plus/minus Setting range:
- direction. Current limit works 0 to 400
regardless of current limit signal
CUR. i Unit: ¥
35 Plus Side Current Limit plus side current | (The smaller
Limit Value Effective by . (activation current at value between
parameter . Effective | motor FWD run) parameter set
17060 =1 thy value and motor
turning ON maximum current
CUR signal | Limit minus side current | limit value
- 36 Minus Side Current Limit (activation current at becomes ef-
Value motor REV run) fective.)
37 Feedforward Compensation : Feedforward compensation amount becomes effective by parameter 17
Amount bl = 1.
Setting range: O to 200, unit: ¥
38 Linear Accel/Decel Time | Parameter to determine accel/decel speed at the second step in
2 2-step linear accel/decel type.
In 2-step linear accel/decel, linear accel/decel type is selected
by parameter 17 b4 and becomes effective by parameter 17 b2 = 1
setting.
39 | 2-step Linear Accel/ PARAMETER //”
Degel Accel Speed SPEED 4 PARAMETER Lt~
Switching Speed r | 39
0 PARAMETER t
38
PARAMETER s
Parameter Range Unit
38 8 to 60000 ms
39 0 to 240000 | X1000 reference units/min
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)
No. Name Contents
40 Plus Side Software (1) Patameter 14 bl = 0 “(1) Parameter 14 bl = 0
Overtravel (Plus Side @  (finite positioning mode) © (finite positioning mode)
Position Reference Fau1t§ Bffective by parameter 18 DO = 1: Prohibits moving in + direction
Detection Value) - setting. i by set value
i -Ls +1S i
L= AV \V4 + 1 (2) Parameter 14 bl =1
: : i (infinite positioning mode)
f . - POSITION " A position reference value ex-
: - ceeding the set value tesults in
5 ?E?HEﬂIlJ__ng;Z;i;_—_LJEEEEE{N a position reference fault eiroi.
AREA
41 | Minus Side Software : Range:  £99999999 (1) Parameter 14 bl = 0
Overtravel (Minus Side ' Unit : Reference unit (finite positioning mode)
Position Reference Fault : Note : When incremental encoder : Prohibits moving in - direction
Detection Value) i is used (Patameter 9=1), : by set value.
softwaie overtravel be- i
comes effective after - (2) Parameter 14 bl = 1
zelo-point 1eturn i (infinite positioning mode)
(homing). A
(2) Parameter 14 bl =1 i A position teference value ex-
Cinfinite positioning mode) * ceeding the set value rtesults 1n
i Effective by parameter 18 b0 = 1 :a position reference fault etior.
“setting. When the position ref-~
erence value is out of the fol-
- lowing 1ange 1n the automatic
opetation, a posttion reference
fault ertor occurs.
- (Parameter 41} set value
“ = position reference value
< [(Parameter 40) set value
42 | Backlash Compensation Effective by parameter 18 b2 = 1 setting.
Amount 5
i Setting range: 1 to %=30000
;Unit: Pulse (feedback pulse from encoder)
{Relation between i1eference unit and pulse 1s indicated by B/A
(refer to parameter 13.) )
43 Brake Time “Effective by parameter 19 Setting tange: 8 to 1000
- h2 = 1. Unit: ms
- Refer to par. 6.3.2 (2) for -
44 { Brake ON Motor Speed “operation. . Setting range: 1 to 10000
~Unit: 1/mn (motor speed)
45 Positioning Near Range Effective by parameter 19 b5 = L.
and Station Near Range
Setting 1ange: O to 30000
; Untt: Reference unit
- (Station near range when parameter 20 b5 = 1 or paiameter 65
bl =D
46 Speed Limit Value . Effective by parameter 17 b3 = 1. Set value becomes load maximum

~ speed.

Set value: 1 to 240000
Unit: X1000 reference unit/min

(Cont” d)
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No. Name E Contents

47 Exponential Accel/Decel Accel/decel speed varies depending on set speed

Time Constant . SPEED
V3} .......
/l
i
V2 7 o
/// ,// /
/44
V1 e e
0 t

PARAMETER 47
(EXPONENTIAL ACCEL/DECEL TIME CONSTANT)
Exponential accel/decel becomes effective 1n a specified operation
mode when exponential accel/decel type is set by parameter 17
“b4 =1 and parameters 68 to TI.

SPEED =
48 | Exponential Accel/Decel SET SPEED
Bias Speed
0 t
EXPONENTIAL ACCEL/DECEL TIME CONSTANT
; (RANGE 8 TO 1000, UNIT ms)
: [ ]
‘ ~ EXPONENTIAL ACCEL/DECEL BIAS SPEED e
(RANGE 0 TO 240000,
UNIT 1000 REFERENCE UNIT/MIN)
49 | Zero-point Return @ 0 Zero-point return mode I
(Homing) Mode - (Decel LS and C¢ pulse used)
1 !Zexo—p01nt return mode II (STP signal used)
50 | Zero-point Return 1 0 Zero-point return toward plus direction
Direction : [

i1 :Zero-point return toward minus direction
Pt
1

51 Zero-point Return

Feeding Speed Effective
- by para- |

52 | Lero-point Return meter !Setting range: O to 240000
Approach Speed 18 14b = 1:

tUn1t: X1000 reference unit/min

53 Zero-point Return
Creep Speed

54 | Zero-point Return
Final Traveling Distance | Setting Range , Unit

Plus direction: 0 to 99999999

Reference unit

Minus direction: -99999999 to 0 i

(Cont’ d)
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8.3

PARAMETER FUNCTION DETAILS (Contd)

Conditioning i

! Parameter .
No. Name i | S Contents
- i I Set |
; No. i Value |
61 ] Feed Speed- -!18 b2 i 1 0 :Selected by parameter at contact
Setting Method | :
8n Auto Yod : : "1 - DG-SW
peration Mode ! : :
i 2 | Serial command.
' |4 " speed table
62 | Feed Speed 18 b3 1 0 .Selected by parameter at contact
Setting Method -
in Manual b1 DG-SW
Operation Mode
. 2 Serlal command
_ 4 Speed table
63 Pulse.Signal 19 b3 1 ) ; X4
Form - —_—
i :1 :90° phase difference 2-phase pulse X2
: i —
i 2] X1 -
E ?8 | Sign + pulse tiain
I L4 i CCW + OW pulse tiain
64 Output Pulse 19 b4 é 1 “Dividing ratio 1s 2/N when parameter set value 1s N
Dividing Ratio | (2 to 64)
65 Function 2005 | 1 "By setting (b3, b2, bl, b0) to “0" or “1", each function

Selection 5

hOi Zone Signal

bl : Station Near.

551gna1

§can be selected.

Set b0 = 1 when outputs of PO to P4 are used as zone
51gnals

b0 Set Value Zone Signal
0 Not Used
1 Used

' Set to bl = I so that NEAR signal can function as station
near signal. (NEAR s1gnal does not operate unless setting
to parameter 19 b5 = 1.)

| ! 1
! bl Set i T i
Value | NEAR Signal _

0 SOperates as positioning near signal.

1 i 1In the station No. reference method (parameter |
{15 setting = 0), 1f distance difference
“(reference unit) between the current posttion

and the nearest station position to the :
'current position becomes less than the value i
‘set by parameter 45, NEAR signal 1s output !
|( n serial communication, | NEAR :
automatically sent.) i

In this case, NEAR signal output lag !
time is up to 40ms. f

I
I ! ENote
| : .

(Parameter setting becomes effectlve by conditioning parameter setting.)

(Cont’ d)
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Conditioning !

Parameter
No. Name : . Contents
- Set i
No. ,Value |
65 b2 - DG-SW Read-1n 20 . 1 ; Set to b2 = 1 when DG-SW read-1n time (data strobe output pulse

Time Change

b3

DG-SW Shift
Digit Number

ba !

b5 :

b6

Posttion

! Completion
- Signal

Change

b5 | width) 1s required to-change in DG-SW reference method (parameter
i 15 setting = 1,

! i
E I 53§1§§t DG-SW Read-in Time (Data Strobe Output Pulse Width)
| 0| 24ms

; i 1 Parameter 77 set value

. DG-SW read-in time

i When YASKAWA digital unit 1s used. 1t 15 not necessary to change
|

iSet to b3 = 1 when position or speed 1nput is multiplied by 10. 100
ietc. 1n DG-SW reference method (parameter 15 setting = 1)

! _Number of digits to be shifted is set by parameter 67

(Normally set to 0 )

i -(Normally set to 0.)

Set to b6 =1 to change the specifications of positioning completion
signal (COIN, CN5-5)._

! i b6 Set Specifications of Positioning Completion Signal
‘ Value (COIN Signal)

error is smaller than parameter 6. OFF while start

0 command i1nput signal (AST) 1s ON and until zero-point
i return 15 completed 1n the zero-point return C(homing)
; mode. (Normal specifications)

| .
i L i ON when reference is not being discharged and position
| :

OFF when power supply is turned ON. |
ON when operation 1s started in automatic operation mode

and positioning is completed normally (reference-dis-

; charge 1s completed and position error becomes smaller
| than parameter 6 set value.)

: 1 Also OFF in the following cases:

» Starting again 1n avtomatic operation mode

: P : +In baseblock status

! o + Changing mode

: ; « At overtravel

: i . +While start command input signal 1s ON !
| i J

(Cont’ d)
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8.3

PARAMETER FUNCTION DETAILS (Cont'd)

iCondltlonxng;

I'Parameter
No. Name ; | Contents
. i Set
N Vale
66 | Function . 20 1 By setting (b7, b6. bS. bd. b3, b2, bL, bO) to "0 or ‘1. each
Selection 6 b6 ! i function can be selected. -
b ; o i _ (Normally set to 0 )
b1 | j
Z | f
b3 | :
b4 : Station No. . ! i Set to b4 = 1 when alarm code outputs (ALO to AL3) are used as
! Qutput ! i . station No outputs (PS5 to P8).
| Extension ; : i ;
i L . Set CN5-19, 20, 21, 22 output at parameter 15 = 0
i ; : it Value . T e
I : i : 0 Alarm code output (ALO to AL3)
| : ! i+ 1 . Station No output (P5 to P8)
b5 P ! (Normally set to 0 )
b6 | o i
b7, Servopack i P Sel to b7 = 1 when axis address 1s provided for Servopack response.
| Response Axis - i _However, axis address can be provided only in multi-axis control
- Address i : i (Example)
i f ! Command [ 3PRM30 ] — 3PRM30 = X X... x
i i i ! (Sent from Servopack)
! . Command [5ALM] — 5ALM . COIN
i j : : (Sent from Servopack)
67 External Position ; 20 ! 1 : When external position indicator 1s used (set to parameter 20 bl =
Indicator Decimal | b1 : decimal point which 1s indicated by value set by parameter 87 lights
Point Position and . | . 7 6 5 4 3 2 1 0
DG-SW Shift Digit | ) i J | ! J J | ! !
Number ; i )
I t ol o oo o oo
H | _ ~ D R e R P I o O B PO I O B O B
: i
! _ External position indicator (Untt Reference unit)
; 5 When setting to parameter 65 b3 = 1, DG-SW position or speed 1nput
; 15 shifted to the left by the number of digits of the value set 1n
: : parameter 67.
i (Digital switch reference)
XIO(P\R\\H:'II:R 67 SEI1 VAILLF)
i , "Example. When parameter 67 = 2 and DG-SW reference = 123:
! i 123Xx10* = 12300 1s referenced
68 Accel/ | Automatic 17 1 IO !Llnear or simplified S-curve accel/decel
Decel | Operation b4
Type Mode 1 | Exponent
Set- i
69 ting Manual "0 jLinear or simplified S-curve accel/decel
Operation —
Mode ;1 Exponent
70 Pulse i 0 !Linear or simplified S-curve accel/decel
Operation ° —
Mode ! 1 i Exponent
71 Zero-Point ! ' o !Llnear or simplified S-curve accel/decel
: Return ! —
(Homing) : i 1 i Exponent
Operation |
Mode ;

(Parameter setting becomes effective by conditioning parameter setting. )
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i Conditioning
| Parameter
No. Name ; Contents
i Set
- Noo ) Ve i
72 | Function By setting (b0, bl, b2, b3, b4) to “0" or “1", the following function
Selection 6 . can be selected:
; . Set Value and Function Provided/Not Provided
EL S ; 1
b0 i Overrun Alarm Process Not set
bl | Remaining Data Process after STOP signal {3 Abandon
is input (No feedhold)
b2 PG (L-PG/M-PG) Selecting Method at : Motor PG selected
| Positioning Completion when Line PG Used ji': si it by force
b3 :Echo-back at Initialization Not set set
b4 iOK Response for Command Not set set ;
b5 * Monitor Data Transmission Specification | Monitor data are sent ' Monitor data are ;
: Change repeatedly from Servo- | sent only once from |
% pack. Servopack.
76 | Simplified f 20 b3 1 § Set accel/decel speed in siumplified S-curve accel/decel
S-curve Accel/ i control together with parameter 4.
Decel Time :
Unit: ms
iSettlng range: 0 to 124
E ilst or 3rd step accel/decel speed is set by this
: - parameter.
§ “Positioning time is extended by (parameter 76 value + 2)
- (ms).
; Simplified S-curve accel/decel becomes effective by 20
i - b3 = 1 setting when linear accel/decel type 1s selected
: by parameter 17 b4.
l / as ag
. // \\
. : Vi ,/ \\
H / \
, // a2 \\az
: Lv ’ 5 .
; 4 \
| 1 // al \ a ¢
! T T2 T T2

V, : Parameter 4 set value
T, : parameter 5 set value
T, : parameter 76 set value + 2 (ms)
a: 1st-step accél/decel speed(a,/2)
a: 2nd-step accel/decel speed(V,/T,)
as: 3rd-step accel/decel speed

(Same as ai)

(Parameter setting becomes effective by conditioning parameter setting.)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

Cond1tioning
Parameter
No. Name f : Contents
: " Set
| No Value
7 DG-SW Read-1n i 65 b2 ; 1 When position or speed reference 1s provided other than in
Scanning Time : : rexclusive-use digital switch unit 1n DG-SW reference
‘method (set to parameter 15 = 1), DG-SW read-1n scanning
time (data strobe output pulse width) 1s set.
i ;Sett1ng range: 24 to 2000 (ms)
5 | ‘More than 24ms is needed for Servopack to read the data.
! i - Therefore, set a value added with 24ms to a time required
, f - to send the data at reference setter (sequencer) side.
i ; ~ (Refer to Par. 5.6.3 (3).)
: f . D500 E
| | ; JE——
' boDS0 1 ]
; DSO 2 L_____J—
5 DS0 3 I
|
: DSO 4 l_
! I
- [ Y O o R
| 2Ums
i OR MORE
; f = PARAMETER
E ; 77 SET VALUE
. * Example
5 : DSO
) 5 ' SERVOPACK N PLC
: CPU CPU
; ? ! zMn:\\~ £ 3oms
! ) ' DATA
| i :
) i
? ; " (Parameter 77 set value)
! | ; = 30ms + 24ms = 54ms or more
90 | Torque Reference | 19 b7 o1 “Set torque reference filter time constant.
Filter Time ! ; i Used to prevent oscillation.
Constant : E %
| - - Setting range: 0 to 100 (x32.5 (us))

(Parameter setting becomes effective by conditioning parameter setting.)
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B} oisPLAY/SETTING/MONITOR FUNCTIONS

9.1 DISPLAY AND SETTING FUNCTIONS

9.1.1 Display

Status of drive is displayed by LED indicators or 7-segment indicators. Fault
contents are displayed in the data display section.

Table 9.1 LED Indicators

|
Display i

Specifications HR {73075 UB g Conditions at Lighting

Power Supply MP (green) . Servopack DC main circuit voltage
Display i normal

P (green)  : Servopack control power supply (#5V)

inormal
|

Alarm Display | ALM (red) % At alarm occurrence
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Table 9.2 7-segment LED (Red) Display Specifications and Fault Contents Display Specifications

Fault Contents Display T-segment .
in Data Display Section | LED Display Display Contents
L9999 ; Baseblock 1s released.
. (Indicates current conduction to motor.)
- bb - . Baseblocking (Stops current conduction.)
PP-0t P - P-side overtravel
na-0t . N-side overtravel
PP-LS P P-side software overtravel
AnnA-LS n N-side software overtravel
dbAt g : Battery voltage low-level detection
Blinks
0.8b5 ] | ABSO e! rot I
Lol i : Overcurrent .
2FRn 2 PAN stop
3.5 3 ' Regenerative ertor
YouU Y Overvoltage ’
5.05 s . Overspeed \
5Ly 5 - Undervoltage . = Servopack powel
! —i  circuit is base-
noL n . Overload :  blocked.
8905 8 . Position error * Self-holding unt1l
; : resetting
R.OH ] - Heat sink overheat
i . *Servo alarm output
£Po . e PG disconnection I
FO-P4 £ " Open phase |
HHARA O H. ' Hardware erro :
u.0F o Overflow i
L.ruY ) Overtun 7
$Pr 297 Y - Parameter erro:

*1 7777 varies as follows depending on the status:
At positioning completion: £ 3 ¢n,

At positioning near: nER-,
At positioning: rdn,
At feedholding: HOL

*2 7?7 indicates parameter No.
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9.1.2 Display and Setting Functions
The setting of parameter etc. can be performed using parameter display/setting
functions built into Servopack.

pL1o DL11 DU12 DL13 DL 14
™7 I} I} I 1
@\\ IR = < 0 R O O O
7
Lt .
N} | [FOoNE/5HT]
Fig. 91 Setting/Display Section
Table 9.4 Setting/Display Setting Mode ‘Selection
Switch .
No. Depressed Display Contents
0 Initial Status -.bb !Alarm/status display
1 NO/DATA ar-08 Alarm record display (See Table 9.5.)
2 MODE/[> fn-01¢ ~Parameter display/setting (See Table 9.6.)
3 MODE/[> i 0S-88 Machine zero-point setting (See Table 9.7.)
4 MODE/D> ; 55-08 Serial communication setting (See Table 9.8.)
5 MODE/D> . Un-G!  Monitor data display (See Table 9.9.)
6 MODE/[> , in-01 ' Input signal status display (See Table 9.10.)
7 MODE/[> 8n-01! Output signal status display (See Table 9.11.)
8 MODE/[> RL-08 Alarm record display (Return to No.1)

Depressing | HOME/SET | in the above 1 to 8, returns to initial status

(alarm/status display).
Depressing | HOME/SET | in the above 0 status, resets an alarm when it occurs

(same as serial command ARES) or performs Servopack initial reset when an alarm does
not occur (same as serial command RES).
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Table 9.5 Alarm Record Display Mode

A NO/DATA _ WODED ]| HOME/SET
* Alarm No. display Exchange alarm No. < Alarm No. dis- * Alarm No. display
R with alarm content , play |
: 1. (MOST RECENT display. ‘ “Alarm/status C(initial
m P . For alarm content  Parameter display/ ; status) 1s displayed.
t ALARMD : : - |
_ display, refer to setting mode is i
a:—0: | 2 (ALARM 1 TIME | Table 9.2. . entered. _'
] | BEFORE). ' : 1
P S

3. (ALARM 9 TIMES
' BEFORE)

Tab'le 9.6 Parameter Display/Setting Mode

A NO/DATA | MODE/[> HOME, SET
 Parameter No. display Exchange parameter . «When parameter No. » When parameter
- No. with parameter . 1s displayed. No. is dis-

; data display. ¢ played.
{n-8 : (PARAMETER No. 1) . Machine zero-point : Alarm/status
! S setting mode is enter- | (initial status)
CA—02 | | (PARAMETER No.2) ed. i is displayed.
i i ~ e+ When parameter data * When parameter
| (PARAMETER . 1s displayed. g?;seés dis-
5 - No.99) Blinking digit (to be | Displayed data
Dan o - changed) 1s moved. ‘are set. (Reset
Parameter data display @ ® @ @ . is required for
Change the value which 1s L J4[3[2]¢] !off-line
blinking. : (LOWER 4 DIGITS) | parameters. )
20 @6 ®
[=[8TT6]5] |

(UPPER 4 DIGITS)
- In the above figure, |
the blinking digit |
. changes as shown '
“below: ;

i)

Note: For pérameters, refer to Par.8 “PARAMETER”.
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Table 9.7 Machine Zero-point Setting Mode

(4]

[ No/DATA ]

[ MODE/D> ]

| HOME/SET

» Zero-point No. display
Ineffective

* Jero-point data display

Change the value which
is blinking

Exchange zero-
point No. display
(only 8S-88
and zero-point
data display.

* When zero-point No
is displayed

Serial communication
setting mode is
entered.

* When zero-point
data is displayed.

Blinking digit (to be

i changed) 1s moved.

| @ ® ® @

Pl Tw[3]e] o]
(LOWER 4 DIGITS)

® ® @® & ®

(UPPER 4 DIGITS)
In the above figure,
the blinking digit
: changes as shown
below:

[

[=lslalsls]|

* When zero-point No.
is displayed

Alarm/status (initial
status) is displayed.

« When zero-point
data is displayed.

| Motor current position
is set to displayed
"'machine position.*
(Reset is required
after the setting.)

% Same as serial command ZEROSET =nnnnnnnn.

Table 9.8 Serial Communication Setting Mode

LA ] [ NO/DATA | [ MODE/D> ] HOME/SET
* Set No. display Exchange set 5 * When set No. is ; «When set No. is
(BAUD RATE No. display displayed. displayed.
< SETTING with set data
display Monitor data dis- | Alarm/status

h

5s—8¢
——

10-DIGIT
SETTING)

» Set data display

Change set data as follows:

In baud rate setting
9600—4800—>2400—>1200

(I |

In axis address setting

0—-1-2—>3—-4->5—->6—>7—>8->9

t_

(AXIS ADDRESS
1-DIGIT SETTING)

(AXIS ADDRESS

play mode is en-
tered.

(initial status) is
displayed

» When set data is
displayed.

Displayed data are
set. (Reset is
required after the
setting.)

Note: For how to use axis address (setting range), refer to Par. 7.3.2
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Table 9:9 Monitor Data Display Mode

[A] NO/DATA MODE/D> [ HOME/SET
*Monitor data No. display.. Exchange monitor «When monitor No. 1s  : «When monitor
- data No. with displayed. ¢ No. 1s dis-
monttor data dis- - Input signal status dis-. played.

(MONITOR DATA DD

(MONITOR DATA 2)

(MONITOR DATA )

Monitor data Nos. are
the same as serial
communication monitor

commands MONI to MONG6.

play. play mode is enteied.
* When montitor data 1s
displayed.
Exchange monitor data
-upper 4 digits with
_lower 4 digits

LTl el3y]
5 (UPPER f DIGITS)

TsTElAlE

(LOWER 4 DIGITS)
.

i Alaim/status

. (initial status)

| 15 displayed.

Table

910 Input Signal Status Display Mode

(4]

o ] | oo/ ]

HOME/SET

* [nput signal No. display.

n-0¢ | | CINPUT SIGNAL 1)

1

.-

-02 (INPUT SIGNAL 2)

b
o’

| (INPUT SIGNAL 8)

Input signal Nos. are
the same as serial
communication monitor
commands INI to IN8

Exchange 1nput
signal with input
data display

is displayed.

“Qutput signal status

1s displavyed.
Exchange input signal

lower 4 digits.

L-1t]8][:]8]
(UPPER 4 DIGITS)
|

L Jol¢[o]t]

. o When 1nput signal No.

display mode 1s entered.

e When 1nput signal data

data upper 4 digits with

—

] (] hd
; (LOWER 4 DIGITS)
I

» f¥hen 1nput
stgnal No. 15
displaved.

Alarm/status

(initial status)

1s displayed.

Note: For serial commands, refer to Par. 7.8 “SERIAL COMMANDS".
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Table 9.11 Output Signal Status Display Mode

[ ] WODE/>

. [ HOME/SET

* Qutput signal No. display

signal with output | is displayed.
data display. :

5

(OUTPUT { Alarm record display
SIGNAL 1D | mode is entered.
8n-02 (OugggAL 2 | »When output signal
| data 1s displayed.
(OUTPUT -
SIGNAL 3) Exchange output signal
data upper 4 digits with
i lower 4 digits.
Output signal Nos. are I ?
the same as serial L leleftrfe]:
communication monitor : (UPPER 4 DIGITS)
commands OUTL to OUTS, l !

el eToTe] |

Exchange output . +When output signal No.

(LOWER 4 DIGITS) i |

* When output
signal No. is
displayed.

Alarm/status

(initial status)

is displayed.

Note: For serial commands, refer to Par. 7.8 “SERIAL COMMANDS”.
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9.2 MONITOR FUNCTION

TM3
1
s D 2
= 3
5CN 4CN
Pin Signal
No. Name Name_ _ Output Voltage

™M3-1| Vre |Motor speed 2.0 X —be— V/+1000r/nin

8192
TM3-2 | Twmonx | Torque or speed Torque reference: +3.0V/100%
reference Speed reference : +2.0V/+1000r/min
T™M3-3 | GND OV for signal ov

* P value is number of encoder pulses per revolution (P/R) to be used.
Notes:

1. Torque reference or speed reference selection is performed by

. . Co :
serial command. Torque reference is selected when power mnand Tuo Output

supply is turned ON. MU

1"
p—

Torque reference

MU

1"
[\

Speed reference

2. Accuracy; =10%
3. 8-bit D/A converter is used. Output may have 1-bit ripple
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m PERIPHERAL DEVICES

101 COMBINATION OF PERIPHERAL DEVICES

Table 10.1 Combination of SERVOPACK, SERVOMOTOR M Series and Peripheral Devices

Current

:Recommended

SERVOPACK | GERuouoTOR | Concrity per | C2PaCity ~Aplicable Noise Filler*s | bover,
Type | Type | seRvopAck+! | Per MCCB  Noise - Switch
CACR USAMED- i of Fuse : Filter . Type | 20OVAC
. KkVA A : YPE i Class
HRO3UB 03L (11 0. 65 5 i LP-305{ 5A  Contactor
; : 304" or above
06L [ 1 1.5 8 LF-310 10
HR10UB - Good :
09L [ 2 2.1 8 -5 _
' LF-315; 15A
HR15UB 12L [ 2 3.1 10 Poor * i
HR20UB 20L [ 2 4.1 12 G | LP-320 ' 20A  Contactor
; : < 35A or above
HR30UB 30L [J 2 6.0 18 LF-330 | 304
HR44UB 4L 02 8.0 24 LF-340 | 40A

*1 Values at rated load

*2 Made by Tokin Corp.
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Table 10.2° Combination of SERVOPACK, SERVOMOTOR F Series and Peripheral Devices

T

E Current | Recommended
AC -i Power . i - Power
SERVOPACK SERVOMOTOR | Capacity per Capacity - Appllcablef Noise Filter ON/OFF
Type Type | SERVOPACK | ber MCCB : Noise : . Switch
i kVA A : ; YPE Lclass |
HROSUB 05L [ 1 1.1 5 'LF-305  5A | Contactor
- Good : 30A or above
HR10UB 09L [J1 2.1 8
; I LF-315! 15A
HR1508 18L J 2 3.1 10
HR20UB 20L(1 2 4.1 12 | Poor : LP-320 20A Contactor
= - : 1 35A or above
HR30UB 30L (7 2 6.0 18 T | Lp-330 ¢ 304
HR44UB 441, [J 2 8.0 24 LF-340 | 40A

Table 10.3 Combination of SERVOPACK, SERVOMOTOR G Series and Peripheral Devices

) . Current Recommended
SORVOPACK | A rop | hoer e Cavacity | Applicable | Noise Filter | (L,
Type Type | ervopack | Per MCCB | Roise f Switch
CACR USAFED- | of Fuse Filter Type 200VAC
| kVA A YPE 1 class
HROSUB 5L ]1 | 11 5 LF-305 | =A ! Contactor
: Good 30A or above
HR10UB 09L [ 1 21 | 8
| T1 | LF-3151 15
HR15UB 18L [J 2 31 .10 .
HR20UB 20L [J 2 4.1 12 Poor LF-320 | 20A | Contactor
: 35A or above
HR30UB 30L O 2 6.0 18 TXE | LP-330 | 30
] i
HR44UB 4L [ 2 8.0 24 LF-340 i 40A
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(1) Specifications

Type

lten MCIF-L8 MCIF-18-24 % MCIF-18-Al

Power supply 5VDC, 1A 24VDC, 0.5A | 100VAC, 0. 2A

Power supply variation

4.75 to 5.25V | 18 to 27VDC | 85 to 120VAC
range I

Operating temperature 0 to +55°C

Storage temperature -20 to +80°C

gﬁggzgigg/storage 90% or less

Vibration or shock Vibration resistance:4.9m/s*(0.56)(10 to 55Hz)
resistance Shock resistance:19. 6m/s?(26)

Number of display digits| — sign indication and 8-digit number
Connecting method Serial communication, connected to connector

‘CN4, of CACR-HR

Note: Types marked with * are manufactured on order.

(2) Circuit block diagram

COMMUNICATION
CONNECTOR

I POWER SUPPLY

&

Note: Do not connect anything to 1CN pin 7 or 8 since they are for test.
Other pins are not used.

Power Supply and Connection

eS| ! 2 3
MC1F-L8 5 |0 FG
MCIF-L8 24| +24v | 0 FG
MC1F-L8-AL | ACI00V | (ACL00V) | FG
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(3) Dimensions in mm (inches)
Type MCIF-L8

POWER SUPPLY TERMINAL
6-M3 SCREWS CONNECTOR

L FOR CONTROLLER
( ] MR-16RMA* 4-45(0177) DIA
PHM‘ H T MTG HOLES
i

N s
= =z =
T
= w 127 (5)
8| 2 142 (5591) -
Mounting Dimensions
.
&=
I - 3
" ki
;Jlug; |
|
157 (6181) 125 (4 921)
138 (5 433)

Surface processing
Electrodeposition coating, N1 5 in Munsell notation (black)
Mass 0 6kg (1 3lb)

*Applicable receptacle
soldred type MR-16F
caulking type MRP-16F01
case MR-16L
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{1) Specifications

Type MCIF- | MCIF- | MCIF- | MCIF- | MCIF- | MCIF-
Item D86 D66 D44 D80 D60 D40

Data contents 2-step(position/speed | 1-step(only position -

reference data) reference data)*
Position reference BCD 8- | BCD 6- | BCD 4- | BCD 8- | BCD 6- | BCD 4-
data _ digit | digit | digit g digit | digit | digit
Speed reference data BCD 6- | BCD 6- | BCD 4- ? None

digit | digit | digit

Operating temperature 0 to +55°C

Storage teﬁperature -20 to +80°C -

Vibration or shock Vibration resistance: 4.9m/s2(0.5G)(10 to 55Hz)
resistance Shock resistance: 19.6m/s%(26)

Connecting method Connect CN5 to CACR-HR

(2) Circuit Diagram

108 104 103 102 10!

00 ~J O U WD

100

646664446
S

<FEEDING SPEED REF DATA»
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(3) Dimensions in mm (inches)

Type MCIF-D44, -D66, -D86

"] conNECTOR FOR &
:r j/CONTROLLER MR-25RMD2* T' ME
AE. o 436 016) DIA 3 = e
k4 [’a Wﬂ MTG HOLES @ &
) ﬂﬁl ‘g L - 925 (0 36)
2 98 (386)
. h

oogououooog Mounting Dimensions

47 (1 85)
[l 'l"l'-l‘T_n"l_‘l--l“"_‘, I B
#‘I:b CICACACRCAE] R EIED (_IQ- = B
) I~ F; [~] '.1 E U | |- \.
¢9DEEB f A . \]
‘I:. nau‘; ©m|@ o], & 1 --f]
==y ==3I3= :-:::-:-_" =H A EeES '
dtetemmRa | 2 gl ) e T
¢E D[DID[ g.? EN * il 7 4 4 | MCIF-D44 |475(187)
A 6 6 MCIF-D66 | 635(25)
60 (2 36) 8 6 MCIF-D86 | 795(313)
110 (4 33) Surface treatment

Electrodeposition N1 5 in Munsell notation (black)

Approx Mass 03kg (07Ib)
Type MCIF-D40, -D60, -D80
CONNECTOR FOR
CONTROLLER MR-25RMD2*
l— —|/ 436 (0 14) DIA
: H MTG HOLES
= ™ — .
" mohbhbh £ -
If[] ﬂf_"] 1 5 -z L 925 (036)
2 T e 98 (3 86)
T T Tk, Mounting Dimenstons
47 (185)
-h‘
Sk E )
33 i J
""""" _,- N of Type L mm(in)
60 (2.36) 4 MCIF-D40 47 5(187)
110 (4 33) 6 MCIF-D60 | 635(25)
8 MCIF-D80 795(313)

*Applicable receptacle
soldered type MR-25F
caulking type MRP-25F01
case MR-25L
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10.4 CONTACT INPUT UNIT (TYPE MCIF-R86)

(1) Specifications

Type MCIF-R86
Item

Data contents Position reference (sign signal and 8-digit BCD signal)
Speed reference (6-digit BCD signal)

Operating temperature |0 to +55°C

Storage temperature -20 to +80°C

Operating/storage 99% or less

humidity

Vibration or shock Vibration resistance: 4.9m/s2(0.5G)(10 to 55Hz)

resistance Shock resistance: 19.6m/s2(2G)

Input conditions » Power supply 24VDC, photocoupler input (drive current
TmA)

* Dry contact and transistor open collector input
¢ Position data: 1CN connector -

* Speed data: 2CN connector S B N
TERMINAL =4
£
o
Connecting method Connect 3CN to CACR-HR CN5
(2) Dimensions in mm (inches)
Type MCIF-R86
5(020) 45 7 140 (551) )
(ICN) MR 50RMA ‘; .
[=2)
w
‘Ld:, ..ch:”‘ ‘35 =
g MF= b P = ' o TI
. 4 i
(2CN) IeN o cd
MR 34RMA Lo L
(she] a | ! \;3:
5 g ¢ T R
4| fleecnd = 3 t] o =
jos} €0 =)
(3CN) [: o e N 8
MR-25RMA = 3 .
— P g ~ b:
3CN =
- U
ITB =
@ P
4+ NP : 5 O 1 ~
H $ uw
——1 F g
40 | [(MTG PITCH)
T Attachments
55 1CN connector for cable
/ @17 Case MR-50L (Made by Honda)
Receptacle MR-50F \Tsushin Co
2 M4 SCREW
TERMINAL 2CN connector for cable

Case MR-34L ¢Made by Honda
Receptacle MR-34F \Tsushin Co

3CN connector for cable
Case MR-25L (Made by Honda
Receptacle MR-25F \Tsushin Co
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3)

POSITION

DATA

SPEED

Circuit block diagram

102

108

104

105

“106

+
T

—
(=
=

10!

DATA 102

103

104

103

—0 o—
»—o_c:rz ’o)
—O O O
—O &8 O
— o
—o o—
b0 o o
O o— o
. $—0 o— ¥e)
o o o
O )
0- o
o o
o
o o )
— o
o o
o o
- o
o o 7o)
o o—
0 o—
o o ve)
o o
o o o
[o2
o o
o o 0
o o
X
o o 0
o
o o o
E—E
o o o
o
[o_c 0
o
x o]
o o
o o o
o o 7o)
5
o o ’o)
o o ¥
o o—
o o
o o—= 20)
o o To)
o o o
o o 7o)
- o
o o
o o o
o o
o o
o o o
o o o
o o o
e
5 o
o
o o
o o

00 =) @G W DN

OB M) DD I, o e e b e O
BELONEOS O XN U R WN—O

25

SERVOPACK

( TYPE CACR-HR

TN
3cN[ 17]0 DS00 o|23 ) cNs
DSO1
18 {0 34
19 DSO2 |35
20 |o DS03 36
21 |o D504 o| 37
1 DsSlio 16 .
DS111
2|0 17
DSI12
3 24
D513
4 25
DS114
5|0 ST 26
6 DSI}Z 27
7 28
8|o DSH7 29
DSI20
9|0 e 0| 30
10 | O 31
11 | o DSI22 32
12]o DSI23 0
© D3I24
13 |o- SsrorT° 41
14 | O 56 O | 42
15 o ro| 43
DSI
16 2l 1o
MCIF-R86 . )
1 2CN
MCIF-R86 Connector Terminals
- » Comector and OV Line - 24V Line | Unused Pins
" 1510,15,20,25,30 ji
1CN 3540454050 |*7 46,48
son | 51015202530 |, 3133
34
3CN - — — 22,23,24,25
' 1B Terminal N Terminal P —
1TB
P +24V
N 0(24V)
.
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10.5 MANUAL PULSE GENERATOR (TYPE PREH-2C3T/100-M1)

(1) Specificationé

Type
Item

PREH-2C3T/100-M1

Power supply

5VDC  £10% 150mA

Output waveform
" output type

Rectangular wave, line driver output

Number of output
pulses, output sig-

100 pulses/rev. 90° phase difference 2 signals (phases
A and B)

nal

Operating temperature |0 to +50°C
Storage temperature -30 to +70°C
Operating/storage 20 to 80% RH
humidity

Vibration or shock
resistance

Vibration resistance: 4.9m/s?(0.5G)(10 to 55Hz)
Shock resistance: 19. 6m/s?(26)

Connecting method

Connect to CACR-HR CN4

(2) Output terminal Arrangement

_Symbol Function
1|4V (esv
2 |vown
3 SIG. A
4 SIG. A
5 |SIG B
6 SIG. B

Note: When connecting to Servopack
reverse SIG. A and SIG. A on
Par 5.1, as follows:

) <Ext pulse tran ref unit>
3\ differential output type)
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3)

Dimensions in mm (inches)

TERMINAL NP

30 57 (224)
(118) | 47 (185)
2 . PACKING
os) /;ATINGS NP
=3 e .
_ = e
IR = i
sl e 1 3
o S
gz |.IIL F
E =N
$72 (283) PCD ¢
54 (213) 8 (
024
©31) )

3 M4 MTG SCREWS,
07 (003) LONG

Note Recerver IC 1s AM26LS32C,

SN7517S or equivalent

178 —

INSPECTI
03 SPECTION NP

Drilling Plan

(for panel cut)
$62 (2 44) HOLES

/?g.

3 ¢5 (020)



10.6 CONNECTING CABLE

T TPy
| N
| FORSTATION NO METHOD JZSP CCo08 , @)
| (OPERATION SIGNAL, STATION NO, ETC) = E]
P cor 06 sw METHOD JZSP ccoi2 " : =
1" (OPERATION SIGNAL. POSITION REFERENCE ==X {=
| SPEED REFERENCE ETC)
| JZSP €Co09 * ~ (J9)
| FOR DG SW METHOD —= S
| (OPERATION SIGNAL) ( &
| CONTACT INPUT UNIT
: Jzspeono g Licn
| POSITION REFERENCE 2CN .
| .
i JZSP CCOIl " OTD) 3CN
f 1
! g
| SPEED REFERENCE -
| Z.
| ( =
: DIGITAL SW UNIT
] 1ICN
|
| J
|
|
R, e

Note Cable length 1,3 or 5meters (3937, 118 11 or 196 85 inches)
For CN4 or CN5, select one cable suitable for the system

SERVOPACK

179 —

TYPE CACR HR

CN3

I

f———

CN4[

A
| (DP8103123 OR DPB0SITS) OPTICAL 1
' ENCODER | |
& 3 (MOTOR |
(WIRE ROD ONLY , CONNECTOR NOT [ MOUNTING]| |
C_DROVIDEDL g
r __________________ !
I
I = JZSP CC002 " MACHINE
' o
(RS 1/0 Il
1
b 4

| bt i
1 JZSP €C003 " :

I = =

: EXTERNAL

H JZSP CCo04 POSITION

i g INDICATOR

|

1

1

|

f

|

|

|

|

3 |

. {5)JZSP CCO05 fg PULSE REFERENCE:
O JZSP CC006 ° {HANDLE PG, ETC ?l
i |

|

|

|

|

d SERIAL
= {7 JzsP ccoor . COMMUNICATION
——"
!
. |
e d



10.7 PARAMETER SETTER (PF803)

10.7.1 Specifications
(1) Display

Display element

TN type LCD

Display screen

20 columns X 4 lines

Display character composition

5 X 7 dots matrix

Display character size

4.75 X 2.95 mm/character
(0.19 X 0.12 1n./chalacte{)

Display character type

Alphabets (capital, small), numeric, symbols

(Total 195 types)

Cursor display method

Blinked block

Status display

4 LED lamps -

« Alphabet small letters mode: red
* On-line mode: orange

*Edit mode. green

e Transmission mode: yellow

Backup battery check display

1 red LED lamp

(2) Control

CPU

8-bit CMOS micro-processor
(Basic clock: 7.37MHz)

Buffer memory

2000 bytes for terminal.
100000 bytes for file data

Built-in backup battery

1 N1Cd battery (3.6V, 40mAH, rechargeable)

Exclusive-use for buffer memory backup

Buzzer

1 piezoelectric buzzer
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(3) Keyboard

Key top

Membrane shielded type

Switch for keys

Switch with click feedback

Data input keys

44 keys

Shift key

1 key for key top lower data input

Capital key

1 key for switching alphabet capital/small

Window key

1 key for window up/down

Battery check key

1 key for check voltage of battery exclusive
use for buffer memory backup’

Reset key

1 key

Key input code type

JIS code mode : 192 types
ASCIT code mode: 128 types

Function keys

For 5 keys
Max. 64-code train registration possible
per key

(4) Interface

Using codes

JIS 7-bit, 8-bit or ASCII code

Chatacter composition

Asynchionous type 9, 10, 11 or 12 bits

Parity

Even, odd, mark, space, or no-parity

Data type

Bit serial

Data communication speed

110, 150, 300, 600, 1200, 2400, 4800, 9600 or
19200 bps

Data signal type

* Host system poit
: RS-232C (in accordance with EIA-232D
/JIS (6361)
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(5) Power Supply

Using battery

Exclusive-use nickel-cadmium set battery
(Type: FA4/T00AAF)
Nominal. capacity: 7COmAH

Power supply switch

1

Recharging jack

1

Consumed power

At normal operation:
* Local mode

At standby: 115mW

At data processing: 300mW
*Online mode

At data processing: 580mW

(6) External Dimensions and Mass

Main body

205D X 110W X 35H mm
(8.07D X 4.33W Xx1.38H inches)
Mass: 580 g (1.281b)

Interface cable, connector

Shielded cable,

Host system side connector: D-sub(25pins)
Removable from the main body

Standard 2m (78.74in.) long (type PEC803-02)

(7} Operational Environment

Environment

Shockproof, dustproof and noise resistant
specifications 1n standard interface cable
(PEC803-02 type)

Ambient temperature

At operation: 0 to +45°C
At storage : -10 to +60°C

Humidity

5 to 90% RH

(8) AC Adapter (Type PAC803-A)

Qutput

7.5VDC+1V, 2.25W

Power supply

100 10VAC (50/60Hz)

External dimensions, mass

*Main body: 60D X 50W X 40H mm
(2.36D X 1.97W X 1.57H inches)
210g (0. 461b)

* DC output cable: 1.9m (74.8 in.)

Operating temperature

110 to +40°C

Applicable type

PF803-AS type, operation possible during
recharging
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10.7.2 External View

<FRONT VIEW>

EDIT MODE DISPLAY LED

DATA TRANSMISSION MODE DISPLAY LED / ONLINE DISPLAY LED

BATTERY CHECK

DISPLAY LED

BATTERY
CHECK KEY

DISPLAY SECTION

|

SMALL LETTER MODE DISPLAY LED

RESET KEY

SHIFT KEY

/
/

-

\ /)]

HEEHEEE
0000

( )
N F1 F2 F3 F4 F5
HHHNER

—

SCREW

A\V
X

MAIN BODY SIDE CONNECTOR

LINE INTERFACE CABLE

(REAR VIEW>

RUBBER SUPPORT

NAMEPLATE

HOST SYSTEM SIDE CONNECTOR
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10.7.3 How to -Use

PF803
MAIN BODY

— INSERT ATTACHED BATTERY IN MAIN BODY

CONNECTOR CONVERSION CABLE

8

Servopack

AC ADAPTER

ATTACHED CABLE

Power Supply:
* Can be used with AC adapter connected.
* Can be recharged fully for 48 hours and used for 10 hours without AC adapter.

* If not used for 40 days or more, charge it, for at times setup information or files
may disappear.

Key Operation:

* Do not depress simultaneously with other keys. Depress key and

release it before depressing another key.

(Depressing key changes the cursor from Z to A4 )

« After depressing key (control key), release it, depress another key.
* When used connecting with SERVOPACK, if wrong key input is made, and E]
key™ cannot be used.

In this case, input any character to cause an error by |[en] and start key input
again from the beginning.
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Setup (For the first use, perform the following setup.)

< Operation >

MENU
F1=TELCOM F2=TEXT :
F3=SET UP F4=TEST i

{Display 1>

; 2. Iﬁiiﬁil + IHI
!

S,

SETUP-MODE

F1=COM F2=DISPLAY
F3=KEY F4=R5232C
F5=MENU

- 4. Set the setup data as the following

procedure.

COMMUNICATION SPEED
9600 bps

CODE  PARITY STOP

ASCIT Even 1Bit

ENT

XON/XOFF LOCAL  ECHO |
Enable Disable '
DELIMITER CHARACTER

Cr.Lf

@ [ser] (&

SET H-TAB STOP |
1
CR OPERATION ?
Cr

ENT

MEMORY RETENTION
Yes

ENT]

<Description>

Displayed when turning the power on.

Select SET UP.

Displayed setup-mode.
Set by using the following keys.

. selects an item to be set.
[:] : sets data. See next page.
ENT : ends the setting. )

COM is selected.

« Data to be set
COMMUNICATION 9600 bps
SPEED

CODE ASCII
PARITY Even
STOP 1Bit
XON/XOFF Enable
LOCAL ECHO Disable
DELIMITER

CHARACTER Cr.Lf

DISPLAY is selected.
*Data to be set

SET-H-TAB  STOP 1

CR OPERATION Cr

MEMORY RETENTION Yes
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'® + 'KEY is selected.

KEY CLICK - +Data to be set
| Yes ~ KEY CLICK Yes
AUTO REPEAT P AUTO REPEAT Yes
Yes B A '
: ENT :
@ + RS-232C is selected. .
| Control RS-232C Input Signalsi *Data to be set
i CS DSR CD €S No
‘ No No No . ' DSR ’ No
: - ' CD No
7 ENT|
' !@ + ~ Returns to MENU,
[ vew |
i F1=TELCOM F2=TEXT
: F3=SET UP F4=TEST

| <Display 1>

Using method when connecting with Servopack (Turn ON the Servopack control power
supply.)

—————— < Operation > % <Description>
|| MENU L
| FI=TELCOM  F2=TEXT

F3=SET UP F4=TEST

<Display 1>

L + " Select TELCOM.

| TELCOM-MODE , ;
F1=TERM F2=UPLOAD o
F3=DOWNLOAD .
F5=MENU

2. | SHFT -

<Display 4>
Select TERM.
Perform echo-back.

3. + - @ If strange characters are
i 4, Check that characters are displayed ® displayed, clear the screen
by key input. : by depressing and keys.
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55. Set the parameter.
: (ex)
e Enter 20 to parameter No. L.

e Enter 11110 to parameter No. 14.

B0 &8O ) O8O0

o 06 8 R

After approx. 3 seconds:

|

8. Check by all parameter display
(Do not use it after PRM 21).

=~

-9, [ surr + X

| TELCOM-MODE
| - F1=TERM
P3=DOWNLOAD
P5=MENU

F2=UPLOAD

< Display 4 >

;10. When entering parameter to PF803

| file,

© [euer] o+ [

| File Name?  *DNLOADX
—

i Free Memory
A Byte
REMAINING MEMORY
< Display 5 >

“Pile Name” +

(8 max.)

.

Ends when decreasing remaining
memory value stops. -

e

O 00 &

|

HNENC
(b1) (o)

!
(b4) (b3) (b2) bl
When setting is completed, .send

reset command.

@ !

* 2

Parameter is not displayed.
The amount of over-operation
can be checked by using

k
ey.

Return to <Display 4>.

Select DOWNLOAD.

CURRENT NUMBER OF FILES

Input file name (within 8 characters)

and depress ENT] key.
: @ Wrong key input is cleared by
hd DEL key.

(No display provided.)
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'11. Send parameter entered in PF803
file to Servopack.

l@ + Select UPLOAD.

| File Name? spLoaps | Use following keys.
? Select Fiie f i [:] enters to file name mode.
M 5 E]: selects the file.
< Display 6 > ; extl  : sends the data.

Completes when the cursor comes under
File Name? after buzzer rings.

@ + E Returns to <Display 4>.

Personal computer o
File exchanging method with IBM* PC-AT* or 100% compatible (PC-DOS* used)

% These brand and product names are trademarks or registered trademarks of
International Business Machines Corporation

* Connection with a personal computer, use the connector conversion cable shown below.

1 (FG) o j O Frame (FG)
I/ \\ -0 1 (CD)
2 (RXD) © : // )( © 2 (RXD)
3(TXD) o : —0 3 (TXD)
4(CTS) & : / -© 4 (DTR)
I
|
|

—0 5 (5G)

/
L/ -

5(RTS) 0——

6 (DTR) 0— L
' /
7(SG) o : — ——0 7 (RTS)
]
| l Lo 8 (CTS)
| 1
20(DSR) © —
\ //
| SN
PF803 side PERSONAL COMPUTER SIDE
(D-sub 25p female) (D-sub 9 pin female)

* Personal computer setting : Set COM1 by MODE command as follows.

MODE COM1:BAUD=12, PARITY=E, DATA=T, STOP=1
or MODE COM1:12,E,7, 1

(baud rate=1200 baud, even parity, character=7 bit, stop bit=1 bit)
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e Parameter Setter Setting

< Operation >

MENU
F1=TELCOM
F3=SET UP

F2=TEXT
F4=TEST

<Display 1>

SHIFT + |8

&

! SETUP-MODE
: F1=COM
| F3=KEY
F5=MENU

F2=DISPLAY
F4=RS§232C

4. Set the setup data as the following
procedure.

C)'SHETI + |a

COMMUNICATION

1200 bps

CODE  PARITY STOP

ASCIT Even 1Bit

SPEED

ENT]

XON/XOFF
Disable
DELIMITER
Cr.Lf

LOCAL ECHO
Disable
CHARACTER

ENT|

@ () + (9]

| SET H-TAB STOP
1

CR OPERATION

Cr

ENT|

MEMORY
Yes

RETENTION

ENT

® (o) + [3)
KEY CLICK

Yes

AUTO REPEAT
Yes

ENT

<Description>

Displayed when turning the power on.

Select SET UP.
Displayed setup-mode.
Set by using the following keys.

selects an item to be set,

: sets data.

See below.

M : ends the setting.

COM is selected.
»Data to be set

~ COMMUNICATION 1200 bps
SPEED
CODE ASCIT
PARITY Even
STOP - 1Bit
XON/XOFF Disable
LOCAL ECHO Disable
DELIMITER
CHARACTER Cr.Lf

DISPLAY is selected.

*Data to be set
SET-H-TAB STOP

1

CR  OPERATION Cr
MEMORY RETENTION Yes
KEY is selected.
*Data to be set
KEY CLICK Yes
AUTO REPEAT Yes
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| @ (o] + IHI RS-232C is selected.

Control RS-232C Input Signals : ¢ ggta to be set

CS DSR CD ‘ 1S . ies
es

Y Y N

es Yes No 0 e

® + E " Returns to MENU.

: MENU

F1=TELCOM F2=TEXT

F3=SET UP F4=TEST ,
Display 1> i

* PF803 — Personal computer

@ Personal computer side : COPY/A COM1 l personal computer side filename ‘

@ PF803 side : Same as sending to:Servopack. (Display 6) .
After sending, sent [§HH and in TERM mode.

¢ Personal computer —> PF803
@M PF803 side : Same as receiving from Servopack.

But, do not send .

® Personal computer side : COPY/A |personal computer side filename | COM1

(® PF803 side : After receiving, .

Perform setup (See pages 186 and 187) again after file exchanging with personal computers.
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I ovensions

1.1 AC SERVOMOTOR WITH ABSOLUTE ENCODER

M Series
- Standard Type

)

Dimensions in mm (inches)

USAMED-03LS1, -06LS1 (Taper Shaft), -09LS2 (Straight Shaft)

Drawing 1
LR
L 18(0700) " 28 112 (0472) R
LL LB 14(055T)] 11102 |10 3(04086) 602366
LT LM_ ; 6{0 23_6_) 6 (0984) 4 (0 157} ] (0236)
: 4 157)] IO |\ 110p1 25 40
LG |LE ; 2511 / g . o
: / w& _ (019685) B
: Q & g o 4 2 2
ﬁ = — e A - aEy
AT Y @ 2
2 = S N ¥ s
S| | = © SECT XX
I B1 SRS
ENCODER K ©
CONNECTOR |_| K82 5| " TAPER1/10 )
MOTOR CONNECTOR
For -03LS1, -06LS1 For -09LS2

Notes
1 Plug and clamp are not attached for receptacle connection

2 Key and keyway comply with JIS B 1301-1976
(Parallel key, keyway common class )
3 Motor should be mounted with connectors down

Detail of Shaft Extension

Drawing 2 USAMED-12LS2 to -44LS2 (Straight Shaft)

L

LL ,_LR
LT LM
: 2-M8 SCREWS (FOR EYEBOLT)
LG, LE LR
a ’ LE
:| | g
8( - 2
O — 9 i &
o [ © &
2 Q
ENCODER 7| KB1 )
CONNECTOR K82 ; Detail of Shaft Extension

MOTOR CONNECTOR

Notes
1 Plug and clamp are not attached for receptacle connection

2 Motor should be mounted with connectors down
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| I ' : ! )
’ ’ ] i ' . Flange Surface Shaft Extension ~ Approx
Al CTE L LML LR LT KBY K2 IE KL KL | Mass
P | LA LB |LC LE,LG'LH LZ° S Q kg(b)
. 277 219 150 58 I 69 '127 177 _ 11097 92 145,110 Dy 130 12 165, 9
03LS1 '11091) B89 (59|02’ 7’ (50697 29 | e 571 a3 Sy 572 020 011 65 1 03 9 (198)
. 334[276]207' 58 69 184 2341 _ 109 92 1145 10 g | 130 2 165 9 ° P
06LS1 T a1 08Ty 815) @28 @72 (729 92) (429, 36 (571 (4307 m)l s 024 04): 65 (0% - | 141309
ooLs2" 1403 345 276, 58 © 60 253 303 108" 92 14510 Iy 130 6 12 165 9 2 0 o0 )
U587 358) 1087 228) (2721 9%) (193] —  (429) (362) (571) (43307 I 512 (024) (047) (65) (035 (036510 )(1575) (
12LS2 * 3447265 " 211 | 171 T237" — |189; 92 200 1143 Jws 180732 18 230;135' % e 2 (485
[(1354) (104) (8, (311)|213) 67 03~ 54|66, 0845 ) 708 013 07 @1 05 (7™ @) (2992) %65)
20LS2 401|322 268| 79 54 229 294|123 139 92 1200 1143 aoes|180 32 18 230 135 ¥ ' 29 (639
o (5710268055 011 (213), G005 (484 (541 B8 (781 5 i) (108! 099 070 S1 (053 (13m0, (2992» (639)
S0LS2 96 d07 383 79154 314 370 125" 130T 92" 2001THS i 180 32T 16 1230 135 % AT |76 T
11913),(1662) (13%0)] 311 _(213) (1236) (452 €80) (541 3621 780 45 3. 008, 01 071 91, 058, (13779”00‘) e 41
44150 688578 1524 110 54 1476560 11231149 92 200143 Jps 180 32 18 230 135| o 10 e
(2709,2276) (2069 (43| 210 |08 7xne5) (484|581 weR), 78 s~ ) 0108) (010 (07 (91) (050 165 | (438 6 (1455)

* Not provided with an eyebolt

CONNECTOR TYPES

AC SERVOMOTOR Motor Connector Types Absolute Encoder Connector Types

Type USAMED- Receptacle | L-type Plug | Straight Plug! Cable Clamp | Receptacle ' L-type Plug | Straight Plug | Cable Clamp
gtg} MS3102 MS3108 MS3106 I MS3057 '
09oLS2 A18-10P B18-10S B18-10S -10A
12LS2 MS3102 MS3108 MS3106 MS3057
20LS2 97F3102E MS3108 MS3106 MS3057
ores A22-22P B22-22S B22-225 i -12A 20.09p B20.295 B2D.295 oA
aaLS2 MS3102 MS3108 MS3106 | MS3057

A32-17P B32-17S B32-17S | -20A

MECHANICAL SPECIFICATIONS

Servomotors with a brake or a modified
shaft extension are also available

Accuracy (T.I. R)* Reference Diagram
Flange surface 004
perpendicular to shaft @ | (00016)
Flange diameter 004 _©
concentric to shaft ® (00016)
002 @

Shaft run out © (0 959®

(00016

* 7 | R (Total Indicator Reading)
¥ Accuracy for motor type USAMED-44L.52

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle

o o
D A
° o
Cc B
A | Phase U A | Channel A output | K —
B|Phase V B | Channel A output | L —
C{Phase W C | Channel B output | M —
D |Frame ground D | Channel B output | N —
E | Channel C output | P -
F ChannelEoulpul R | For reset
Gjov S| OV (battery)
H| +5VDC T | 36V (battery)
J

Frame ground
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+ With Brake

(a) Types USAMED—03L81OF; -06L.S10F (Taper Shaft), -09LS20F (Straight Shaft)

L LR} 18(0 709)[28 1 1021

12(0472) R

LT LM ' 004 14(0 551 10 3(0 406) 6(0236) 6
- 1L EialA] 602367 1 6 || 0s8a 4(0157)1]1(0 236,
LG, .LE O] 03336 [A 40157) MI0PI 25 40

(0 19685)

s

(1 575}

531DIA ~
LB DIA
3 0 \9685)

S DIA
75{2 9531DIA

. AR
= 7 8o LTAPEmuo
4 ad i
ENCODER | | Types -03LS10F, -06LS10F. Type -09LS20F
CONNECT%R/ KB2 : Detail of Shaft Extension

MOTOR,
BRAKE CONNECTOR

(b) Types USAMED-12LS20F, -20LS20F, -30LS20F (Straight Shaft)

LL LR i . — i
7 i} L |
} LM 1 35IA] 2-M8 SCREW '
(FOR EYEBOLT) LR i
L6 LE Ol Al - LE -
- < < |
. . =} a !
g[_ ! ! W’ - [22]
[m] = 1~ ¥g 9 B % 1
o [ T3 o
: b4
i / o 5 T .
ENCODER = & 4-LZ DIA ) Detail of Shaft Extension
CONNECTOR KB1
MOTOR, KB2
BRAKE CONNECTOR -
ERVOMOTOR : ! ! Flange Surface Shaft Extension | Approx Brake
ACSERVOMOTOR |\ =\ | M| LR ' LT |KB1|KB2 IE :KL1 KL2 : Mass [ smos T e
Type USAMED- . : - LA LB LC LE ! LG|LH | LZ S Q | kg (Ib) Toraue o (EF ke
334 | 276 | 207 | 56 | 69 | 128 | 234 . _ 113 92 ' 145 110 tw 6 | 12 | 165 9 — _
O3LS10F*  |:315)|(1087)|(8 15){(2 2812 72)|(5 04)| (8 21) (445) (362) (5 71)|(4 33073 ) 620 24),(0 47) (e 5) (0 35) M@ | 58 | gsxio
o6LS1OF- | 380 1322253 [ 56 69 [ 118 [ 280 [ _ & 113 - 92 " 145 [10 tw 130 6 i 9 _ [ s@an | ©©
1496) (12 68)| (2 97)(2 28)| 2 72) |4 85) (11 02) (4 45) (362) (5 71) (4 3307.5.1)(612) (0 24).(0 47) (s 5) (035)
450 , 392 | 323 | 56 | 69 | 118 | 350 92 110 130 9 fen | 40 863 »
09LS20F"  |1772)'1543)| (12 73)|(2 28)| (2 72) (4 65) |13 781 ~ (48 (362) A 43007 m)(512)(024)(047) (6910 35)| o 8661 :...,) s 28607 | (gg) |09X10
432 343 | 289 | 79 | 54 | 164 | 315 | 123 | 143 92 200 1143 -fw 18 -230,135|35__ 1" | 76
12LS20F  [66n;1350)(1138)| (3 11)|(213) |6 46)| (12 4) (4 84)|(563) (362) (787) (45~ sa)iC 708)| 013)(071)_(8 1) §053) (1 3779 m-) 29g2)| 30(662)
286 407 | 354 | 79 | 54 | 164 | 379 ° 123 | 143 | 92 200 1143 4w 180 | 32 | 18 .230 135 i | 76 353 .
20LS20F |80 A0 | ] 112 1516 a0 1462 (4 5415 610 92) (19) (45 1o3|7 08O 10 71 81 10 53) 1 3779 ....) o 37610 | (3 [625%107
30LS20F 567 | 488 | 435 | 79 54 | 164 | 460 - 123 1 143 | 92 200 1143 2. |180° 32| 18 "230 135]36 1% | 76 | o400
2239 (19 20) (17 13)] (3 1):(213) | (5.46)|(1811) (4 84)] (5 63)](362).787) (45 0|17 08) (0 130 71)1 (9 1) 0 53) (1 3779 1 2 500)
* Not provided with an eyebolt 4 Connector specifications Refer to Par 33
t 7IR Total Indicator Reading 5 It 1s recommended that the motor be mounted with its connector
Notes 1 Absolute encoder 8192 pulses/rev 1s used as a detector placed down
2 Vibration 15 ugm or below 6 Power supply for brake is 24VDC
3 Plug and clamp are not attached for receptacle connec-
tion
« Shaft Extension of Straight Shaft with
Motor type al e Dimensions of Shaft Extension
yw L|
Ke ay Without Brake | With Brake S QQK| T | U |W
Both Sdervomotors with l:();ake :nf(t:l wlthout braskhea;a(;/)z ;:e *USAMED-0BLSZK | *USAMED-GBLS2KF 2558)(024) zfc)’ueo :::) (14507) (Ozge) (01%69 ] (0191,81) (mgm )
same dimensions except for shaft extension - =1 & o ettt s als
sions are shown below . LR ‘USAMED-0BLSK | *USAMED-0BLS2KF k5 50 24) (0 7480 s} |11 57)}(0 98101968 01161 | 01988
58 | 6 |22 3w |40 | 25| 6 | 35| 6
‘a *USAMED-09LSXK | *USAMED-09LS2KF | >58)j10 24 (08661 _t ) |11 57)](0 9802362 0 1978) |0 2382
QK w 79 132 |35 76 |60 8 [ 5|10
iy p USAMED-12LS2K |  USAMED-2LS2KF [(341))013)| (13779 (2 99)\(2 36)|03149) (msse)l(oasen
= 79 | 32 |35 4w |76 |60 | 8 | 5 | 10
- USAMED-20LS2K | - USAMED-20LS2KF |(3'11))(0 13)| (13779 -3 = |(2 9912 36| 03149)| 101968110307
79 | 32 |35 |76 |60 | 8 | 5110
USAMED-30LSK |  USAMED-BULSKF |5 31)|(013)| (13779~ 4= |12 9912 36) (03149)\(019&5) o3
_ 10 | 32 |42 tw 10|90 | 8 | 5 |12
*6mm (02361 ) for USAMED-03LS2  to 09L82 USAMED-44L52K 433)(013)| (16535 —twmr) (4 33)|(3 54) 103149)1(01968) 04724)
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(2) F Series
- Standard Type

Dimensions in mm (inches)

Drawing 1 USAFED-05LS1, -09LS1 (Taper Shaft), -13LS2 (Straight Shaft)

L LR_|
—1
LT LM '

LG |LE

A
ENCODER /[:_Km—,
CONNECTOR KB2

MOTOR CONNECTOR

#$LB

KL2

]
j¥3

Notes -

1 Plug and clamp are not attached for receptacle connection

2 Key and keyway comply with JIS B 1301-1976
(Parallel key, keyway common class )

3 Motor should be mounted with connectors down

For -05L.S1, -09LS1

LR "
18(0709) [78 (11091 ] 12 (0472)
14 (0551 17703 (0406) 6(%2]?;) 6 02%)
6020 ]l 6 ((%29383)) 4(0157) R
R L M10P1 25 A0
) 21/ 5 5
g _ o
= [72]
X g E[ =] ‘n— juﬁ‘a
_ = gl 4 *Ed: e 2
v 8 =
=3 B g Q2 "’é ,90 49, 0
g g™ Y2 SECT XX (o) N
=y
2| |&
=
TAPER 1/10

For -13LS2
Detail of Shaft Extension

Drawing 2 USAFED-20LS2 to -44LS2 (Straight Shaft)

L

I L

LT LM

LG

0130 (512)

I8

KL2

#LB

2
ENCODER / K
CONNECTOR kB2
MOTOR CONNECTOR

Notes *

1 Plug and clamp are not attached for receptacle connection

2 Motor should be mounted with connectors down

2-M8 SCREWS (FOR EYEBOLT)
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Flange Surface

Shaft Extension :

A o USARED. 'mg| LW v LR LT, KB1iKB2A E KU :Kin . pprox

| ‘. . ' LA 1B LC LE LG H.1Z{ S [Q k(D

05LS1* 31120793) @5%385‘:9% 155):(53%) 0 [:3759;)' - (1:%31§(39622> o [Pgaoﬁgg,]‘(1531)(2)»:¢0%4):(01427)i & :(035). T T L9099
[ ———

osLst” 1l dom B oon @) (50 8 T 4% w1 b wm iﬁﬁ‘] 5.0 o 5 0w, — 14609

wer | B A B ER - BN B g S e

20L82" st (00 &9 671 @1 ©77) 12933'; Y (27%3.1111;3 Zﬁlzé%g)j(35)'<3%)'(2933530353-(?§s79:§$m) (27969> 22 (485)

- 30Ls2 2 '(fs%u?fs%ay(?o%%f O o) B0 e e Ea) o8 0a QES)J?%S» o on! (29%8|(103535) 3 §:W; L 29 (639)

44152 e R R R R R W R T 8m,'(29%, 41 (04

* Not provided with ar eyebolt -

CONNECTOR TYPES

Motor Connector Types

Absolute Encoder Connector Types

AC SERVOMOTOR
Type USAFED- Receptacle | L-type Plug : Straight Plug | Cable Clamp Receptacle | L-type Plug | Straight Plug | Cable Clamp
) gg'[g} TMS3102 MS3108 MS3106 MS3057
13LS2 A18-10P B18-105 B18-10S -10A 97F3102E MS3108 MS3106 MS3057
20182 MS3102 - MS3108 MS3106 MS3057 20-29P B20-298 B20-298 -12A
A4[85 A22-22P. B22-22S B22-225 12A

MECHANICAL SPECIFICATIONS

Accuracy (T | R)*

! Reference Diagram

Flange surface 004
perpendicular to shaft @ | (00016)
Flange diameter 004
concentric to shaft (00016)
002 |
Shaft run out © (00008)

* 7T | R (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle

Absolute Encoder Receptacle

o o
D A
o o
c B
A |Phase U A | Channel A output | K -
B|{ Phase V B | Channel A output | L —
C | Phase W C | Channel B output [M -
D [Frame ground D | Channel B output | N —
E | Channel C output | P —
F | Channel C output | R| For reset
Gjov S| OV (battery)
H] +5VDC T | 36V (battery)
J

Frame ground
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« With Brake

(a) Types USAFED-05LS10F, -09LS10F (Taper Shaft), ~13LS20F (Straight Shaft)

LL LR
LT LM 1 BRielA]
LG X LE —10%31‘>
( <
=] (S}
@ -]
~ -
2« L\
4 aad 4-1.Z DIA
ENCODE?OH KB1
CONNE K82 o
MOTOR™ !
BRAKE CONNECTOR

20472)

1
] Eo 30406)

0236)
|} s

M10 P125

(01968)

2110827014

1610 6299)DIA

w

1968)

=
3

S DIA

(01693 (0
1:} )

75(2 9531014

43

SECT x X

‘—— TAPER 1/10

Types -05LS10F, -09LS10F

Detail of Shaft Extension

2
%

75(2 9531DIA
pindeatusiad

Type -13LS20F

(b) Types USAFED-20LS20F, -30LS20F, -44LS20F (Straight Shaft)

~ LL LR
il v 1055 2-M8 SCREW
(FOR EYEBOLT) LR
LG, | LE Bl A c / — LE
i < / {—— 3
, . D, L
Lo i »! [ %
2 AR —_ 43
fad <
] <] 9 &
o™ | e
ENCODER @ 4-L.Z DIA Detail of Shaft Extension
CONNECTOR KB1 -
MOTOR, —1 KB2
BRAKE CONNECTOR
] 4 H
T i Flange Surface Shaft Extension | Approx Brake
A%mon L | LL{LM|LR| LT [K81KB2] IE |KL1|KL2: : | "Mass | sere e
| | ta] 1B |c|efwe ti]iz] s | Q| kglb) | T8 |

334 (276 ° 207 | 58 | 69 | 128 | 234 13| 92 [145[110 tw [130] 6 [ 12 11651 9 _ _

OSLS1OF*  |i1315)|1087),(8 15)li2 28)|(2 72)]i5 04) (921)| ~ 14453 62)|(5 71)| (4330720 (5 12)|10 20)|(0 47)| (6 5) [0 35) | 12285) | geg 08510+
GOLSIOF* | 380 [ 3221253 [ 56 |69 [ 118 [280 _ |13 | o2 [145 110 m 130 6 | 12 " 165] 9 _ sy | 09

12.96)|(12 68)'( 97)l(2 28)|(2 72)|(4 65)|(11 02) (445)|(3 62),(5 71)| (4 33073 w |(5 12) (024)|(0 47). (6 5) |(0 35)

450 | 392 1323 - 58 | 69 | 118 | 350 _ | 113 | 92 145 | 110 3w | 130 ' 6 | 12 165 | 9 |22 3w | 40 883 _
18LS20F* 1772|5401 732 28)|2 72)|(4 65){(1378): ~ |14 45)|(3 62) (5 71)| (4 330720 |(5 12)i(0 24)](0 47)] (6 5) |(0 35| (0 8661w (1 57)] 23607 | (pg) | OOX10™
20LS20F 452 3431280 79 | 54 164 | 316 1123 | 143 | 92 200 [ 1143 4w | 180 32 | 18 [230 13535 v | 76 "0 o

(16.61){(1350) (1138}, (3 11)| (2 13){(6 46)|(12 4)}(4 85)|(5 63)|(3 62).(7 88)[ (45 -3w) |(7 09)'(013)|(0 71)|(9 06)|(0 53)| (1 37798 |(2 99),

486 | 407 | 353 | 79 | 54 | 164 | 379 | 123 | 143 | 92 | 200 | 1143 = | 180 32 | 18 ' 230 |135|35 3" | 76 353 "
B0LS20F  |a13)u6023|1390)| (3 11){(2 13)|(6 46)[(14 2)|(4 85)|(5 63)|(362)|(7 88)| (45 -t |7 09) (013)|(071).(9 06)|(0 53)| (1 37794 =9 |2 99y 37B16) | (3g) [625X10
441 S2OF 567 | 488 | 434 | 79 54 164 | 460 | 123 | 143 | 92 | 200 | 1143 S [ 180 , 32 18 230|135 | 35 5 76 L 49(108)

(2232)|(1921),(17 08), (3 11) [(2 13) (6 46)[ (18 11):(4 85)|(5 63)|(3 62);(7 88)| (4 5 Sw) (7 09)|(0 13)|(0 71),(8 06)|(0 53)) (1 377939 (2 99}

* Not provided with an eyebolt 4 Connector specifications Refer to Par 33

t TIR Total Indicator Reading
Notes 1 Absolute encoder 8192 pulses/rev is used as a detector
2 Vibration 15¢m or below
3 Plug and clamp are not attached for receptacle con-

nection

5 It 1s recommended that the motor be mounted with its con-
nector placed down
6 Power supply for brake is 24VDC

» Shaft Extension of Straight Shaft with Keyway

Both Servomotors with brake and without brake have the same dimensions except for shaft extension Shaft extensions are shown

below
Motor Type Dimensions of Shaft Extension
. LR Without Brake With Brake LRLE S Q |QK | T u | w
" a *USAFED-05LS2K | *USAFED-OLS2KF | 55 f 034 |57as0  toy| ) | (08 | i0s8em | ot | o
’- =) A *USAFED-0LS2K | *USAFED-09LS2KF | 555 | 054 |G7as0 o] 1) | ic08) | i010em) | 0 6 )
== - *USAFED-18LS2K | *USAFED-18LS2KF | 3% | 03e) |Bassr o 157 | 008) |02 | 03| 0o
} USAFED-20LS2K USAFED-20LS2KF | 7)) | (0 | 33370 vtem| (269) | (296) | 03v9) | 0068 | 0deom)
- USAFED-30LS2K USAFED-B0LS2KF | 33 | 01) |$3070  -temy| (269) | 296) | 039) | 0068 | 03887)
USAFED-44LS2K USAFED-44LS2KF | o3 | $iy [ (070 b | @099) | (296) | 10309 | 069 | 0388,

6mm (in) for USAFED-05L52

to 13L52
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G Series
- Standard Type

(3)

Dimensions in mm (inches)

Drawing 1 USAGED-05LS1, -09L.S1 (Taper Shaft), -13LS2 (Straight Shaft)

-
LR !

LB

LL
LT LM
LG | LE
N
19
ENCODER KB1
CONNEGTOR KB2

MOTOR CONNECTOR

Notes .

1 Plug and clamp are not attached for receptacle connection
2 Key and keyway comply with JIS B 1301-1976

(Parallel key, keyway common class )
‘3 Motor should be mounted with connectors down

WL LR
18 (0709)[78 0| 12 (0472) 6026 |5 0%
14 (0551} 103 (0406} 057
60236 I 6 Egggil'
4
4 1017) L —"M10P1 25 40|
sl -0 5 157
® (01968)
0
X glal < 2
— % AN . —_ | —
N = = ] —
AN Ele| o8 NG
gl g™ o _SECT x-X %
s | =
el |
=
TAPER 1/10
For -05LS1, -09LS1 For -13LS2

Detail of Shaft Extension

$75 ($2953)

Drawing 2 USAGED-20LS2 to -44LS2 (Straight Shaft)

LL

LR

LT

LM

LG

LE

KL2

g

KL

0130 (512
R |
[

]

ENCODER
CONNECTOR

%

KB1
KB2

2-M8 SCREWS (FOR EYEBOLT)

#LB

MOTOR CONNECTOR

Notes

1 Plug and clamp are not attached for receptacle connection
2 Motor should be mounted with connectors down
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Flange Surface

Shaft Extension ~ Approx

?S;ESQ’%CE’ER [;";g L LL LM LRILT|KBI'KB2' IE KU KL2 _ Mass
L ' 'tA 1B TLCLE G WH Z. S Q kg(b)
. 277 219 150, 58 © 69 ‘127 177 _ -109. 92 145 M0 g 130 6 12 165 9 '
0sLSt1 (1090 862): (591 @28 2721 60, 697, (429) (3620 (571) (43007 L) (5121 (024) (047). (651 (035) 24199)
334 276 20758 | 69 1184 234 _ 1109| 92 145 M s :130. 6 12 166 9
osLSt* T31,008)] 816! 028 @72 (724 921) T (@29) 362° BT (437 Loy B12) 0241 04N (65 03 14 (309)
13LS2" j403'345 276 58 69 253 303 _ 109 92 145 W g 130 6 12 .165 O 2 Iy 40 .
(1587) (1359) (1087): (228) (272) (99%) (1193), ~ ~(429), (362, (571) (4307 Syl (512) (024) (047} (65) (035),(08681 Do) (157) 20 (447)
20LS2* ,344'265 211 79| 54 |172 237 _ 139 92 200 ™3 lw 180 32 18 230 135 B T 76 22 (485)
(1354),(1043)| (83) | 311) (213) (677) (939~ 1(547);(362) (788)}(45 ) (708) (013) (071) (906) (050) (1379 %) (299)
30LS2 o 1401 '322 268 79 . 54 1220 204 123 139 92 200 3 s 18032 18 2307135 % ' 78 29 (639
(1579) (1268) (1056): (311) (213) (902) (1157) (485)i (547) (362) (788) (45 D) (709) (013)F(071)° (906) (053) (13873 3%) 299) (639)
44180 .48614071353 79 54 3141379123 139 92 200 M3 L 180 32 18 230 135 ® P : 76 2 (904
1914) (1602) (13%0) (3111 219) (123 (4%R) (485 (547) (362) (788) (45 Ly, (709 013070 906) (053) (139 1) (28 41 (904)

* Not provided with an eyebolt

CONNECTOR TYPES

AC SERVOMOTOR Motor Connector Types Absolute Encoder Connector Types

Type USAGED- | Receptacle | L-type Plug ~Straight Plug ' Cable Clamp Receptacle  L-type Plug | Straight Plug | Cable Clamp
oLSt MS3102 | MS3108 | MS3106  MS3057 : ' '
13LS2 A18-10P B18-105 B1810S ' -10A O7F3102E , MS3108 MS3106 MS3067
20L82 MS3102 MS3108 | MS3106 | MS3057 20-29P B20-29S , B20-295 © -12A
oo A2220P | B2222S | B222S  -12A |

MECHANICAL SPECIFICATIONS

Accuracy (T | R)*

Reference Diagram

Flange surface ! 004 |
perpendicular to shaftt ® . (00016) |
]

©
Flange diameter l 004 n
concentric to shaft (00016)

i o002 ®
Shaft run out © | (00008) |

*T7 | R (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle

Absolute Encoder Receptacle

Servomotors with a brake or a modified
shaft extension are also available

o o
D A
o o
c 8
A (Phase U A | Channel A output | K —
B|Phase v B | Channel A output | L —
C | Phase W C | Channel B output | M —
D |Frame ground D | Channel B output | N —
E | Channel C output | P —
F | Channel C output | R | For reset.
G| ov S| OV (battery)
H|] +5VDC T | 36V (battery)
J

Frame ground

199 —



* With Brake

(a) Types USAGED-05LS10F, -09L.S10F (Taper Shaft), -13LS20F (Straight Shaft)

LL LR 18(0 709) n%ﬂlz(onn
T M H _— 14(0.551 1030 406) R
e HhE e conel-gars)
LG, LE ! B mioP12s s aosTil
] —— m%ﬁ (01968) 30}
: 3 g‘ é 2 ‘n— 4 (1 75)
g 2 <] 5| o o3
r = 2 3 2| S SECT xX - —?*é
o~ ~ 2 E D -TE
2l # - ERE ® 7
T /A - 0% 2 TAPER 1/10
. -
E%C %%E'%R = Types -05LS10F, -03LS1OF Type -13LS20F
N kB2 . : :
MOTOR. Detail of Shaft Extension
BRAKE CONNECTOR
(b) Types USAGED-20LS20F, -30LS20F, -44LS20F (Straight Shaft)
L
L + LR H -
2 M L LaTRlA 2-M8SCREW R
! ! (FOR EYEBOLT) LE
G L B[ THA 4]‘ <
o
| (%]
8 { ' -—_ =
8 E — %
s == La ]
-
—x
= sl .
7 Detail of Shaft Extension
ENCODER
CONNECTOR KB1__
MOTOR, 1 KB2 1
BRAKE CONNECTOR -
) Flange Surface - Shaft Extension | Approx Brake
ACSERIMOTOR | L | LL LM | LR | LT |KBi|KB2 _ _ Mass |smrre s
e . |LA| LB ILC|LE|LG|LH|LZ| =S | Q| kg(b) [Joms |E)ye

334 | 276 | 207 | 58 | 69 | 128 | 234 113 . 92 [ 145 (110 4w 130 6 | 12 [165] 9
OSLS1OF* |35 (i087)(815)](2 28)|(2 72)|(504)|(9 21| ~ |4 45)(362)|(5 71)| (4330739 (512)|(024)|(047)| (65)[035)]  ~ B Y 085%10~
09LS10F* 380 322|253 | 58 | 69 | 118 [280| _ | 113 92 | 145|110 -t=m 130 | 6 | 12 1165 9 _ — | 18353 (06)

(14 96)|(12 68)[(9 97)|(2 28)|(2 72)|(4 65)|(11 02) (4 45)'(362)|(5 71)| (4 3307-4w) -(5 12)|(0 24)}(0 47)| (6 5) |(0 35)

450 [392 [ 323 | 58 | 69 | 118 | 350 13 92 | 145 [110 4w 130 | 6 | 12 | 165| 9 [22 .tw | 40 883 o
13LS20F" |77 |us a2 732 28)|2 72)|(4 65|13 78| |4 4513 62)|(5 71)| (4 33078 ma) (5 12)]10 24)](0 47)] (6 5) (0 35)| (0 8611w |1 57)| 23(307) | (0g) |09X10
20LS20F 422 343 (289 | 79 | 54 | 164 [ 315 | 123 [ 143 © 92 [200 [ 1143 4w 180 | 32 | 18 [230 13535 1 | 76 | apea0)

(1661)|(1350)[(1 38)| (3 11)|(213)|(6 46)|(12 4) |4 85)|(5 63) (3 62)[(7 88)| (45 _3m) (7 09)|(013)|(0 71)[ (9 6) |(0 53)| (1 377939 |(2 99) -

486 | 407 | 353 | 79 | 54 | 164 | 379 [ 123 [ 143 | 92 [ 200 {1143 1. 180 [ 32 | 18 [230[135{35 <= | 76 363 .
30LS20F  Yig13)|i102)|390) (3 11)|2 136 461|114 92|14 855 63)|3 62)|(7 88 (45~ ) (709)[(018)|(071)] (96) |(053)| (1 37703 |2 99)) S7B1E) | (3 |6%X10
44LS20F 567 | 488 [ 434 | 79 | 54 [ 164 [ 460 [ 123 | 143 [ 92 [200 [ 1148 4w 18032 [ 18 12301135(35 <= | 76 | 49.0g)

(2232)|(1921) |17 09){ 3 11)| (2 13)|(6 46)| 18 11)|(4 85)|(5 63)|(3 62)}(7 88)[ (45 _w) .(7 09)|(013)(0 71)| (9 6) |(0 53)| (1 3779-3%4 |(2 99)

* Not provided with an eyebolt 4 Connector specifications Refer to Par 33
t 7IR Total Indicator Reading 5 It 1s recommended that the motor be mounted with its con-
Notes 1 Absolute encoder 8192 pulses/rev is used as a detector nector placed down
2 Vibration 15xm or below 6 Power supply for brake 1s 24VDC
3 Plug and clamp are not attached for receptacle con-
nection

« Shaft Extension of Straight Shaft with Keyway 4
Both Servomotors with brake and without brake have the same dimensions except for shaft extension Shaft extensions are shown
below i

- ; Motor Type Dimensions of Shaft Extension
LR Without Brake With Brake LR LE S QK| T U | w
= ‘a *USAGED-05LS2K | "USAGED-05LS2KF | ;%) | 034) | (07480 (58 | 01568 | 0181 | 01868
i _’rﬂ(— _H.D *USAGED-09LS2K | *USAGED-O9LS2KF (Z}ZB, (0224) (‘imo (029:8) (01268) (0;-’;:1, 0568
e - . *USAGED-13LS2K | *USAGED-13LSZKF | 5 | (034, | Faeer o |06 | 0358 | 052
79 32

i 35 0 | 8 | 5 | 10
a USAGED-20LS2K | USAGED-20LS2KF | 31y | 013) [(13779 (236) | (03149) | (01968) | 03037)

. USAGED-30LS2K | USAGED-30LS2KF | 7%, | 03, | $3770
USAGED-44LS2K | USAGED-44LS2KF | 7)) | 05 |33779

* 6mm for USAGED-05L52  to 13LS2

—- 200 —

60 8 5 10
(2 36) | (03149) | (01968) | (03937)

60 8 5 10
(2 36) | (03149) | (01968) | (03937)




11.2 AC SERVOMOTOR WITH INCREMENTAL ENCODER

(1) M Series ) Dimensions in mm (inches)
- Standard Type

Drawing 1 USAMED-03L21, -06L21 (Taper Shaft), -09L22 (Straight Shaft)

LR
L 18 (0709) [Z8010 | 12(0472) R
LL LR 14050 | | ]]703(0406) 6 02 s
Ly LM 6026 | 6 (0984) 4 @150 |11 02%)
w6 | 4 (0150 (OM)’/M'IOPI 25 40
22 9 5 1575)
7 08 (019685) W[
_— X - o T @
g - 2l o 1z
- — L o < - 1 1 a
=\ = w| o 7S —‘u'\,
23 S R coT
L] gl | = S SECT XX
=) < —
ENCODER / KB1 ©
CONNECTOR B2 | “—TAPER1/10
MOTOR CONNECTOR
For -03L21, -06L21 For -09L22

Notes
1 Plug and clamp are not attached for receptacle connection

2 Key and keyway comply with JIS B 1301-1976
(Parallel key, keyway common class )
3 Motor should be mounted with connectors down

Detail of Shaft Extension

Drawing 2 USAMED-12L22 to -44L22 (Straight Shaft)

LL LR
LT Ty !
- i 2-M8 SCREWS (FOR EYEBOLT)
LG_, | LE LR
ciw . 2
—— 4 - —_
N * & ‘}
o= E Q
i
ENCODER [ (-
C'l\‘)NNECTOR / KB2 ' .
Detail of Shaft Extension

MOTOR CONNECTOR

Notes *
1 Plug and clamp are not attached for receptacle connection

2 Motor should be mounted with connectors down
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| | 1 T
| | ' i Flange Surface Shaft Extension | Approx
il AT LM' LR LT |KB1 ezl [ jKU KL2! ! Mass
. , : l LA] LB 'LC|LE|LG LH LZ S Q | kg (Ib)
. {263]205- 150 58 55 127‘177 _ 109 92 :145 110 -mns 130 6 85| 9
osL21 i(1034)] 806). (59) (228) (216) (50) ' (697! 1(429) (362) (571) (43307 Sopa): (512)  (024) { 047) (65) l(oas)‘ 5(187)
. 320262 207 58 55 184 234 _ 109 145 10 L 130 6 | 12 165 =
o6L21 11259 (0301 815); 228 @16) (724 1921) (429)'(362) (571 (4307 Yl (512) (024)° 047)| (651 ‘(oas)l - 1887
« 389'331 276 58 ' 55:253 303 109 92 1145 M0 Jy 130 6 12 165 9 2 ]
ooL22" 1{1531) (1S09)) (1087) 228) 216);(9%), (1193) (129 ©82).(571) (301 L)} 512), 020 (041, (65 | 0%) j(otsi ﬁ) (1575) 20 (441)
12L00* 344|265 21179 54 1727237 _ 139 92 200; M43 .’— 180321 18 1230 135" % 7
(1354):(1043) (830)I(3n) R 67) O’ M) 0 (187 (45 Lm) (08 013 07): 01 05 (137 1) (2992) 22 (489)
o0L22 | 401 322;268- 79 | 54 229 294 123 133 92 :200 ™3 {5 180 32 18 230i135 ¥ X 76
“(1579); (1268)'1055) (311) (213) | (901) - (1157) (484) (547) (362) (787) (45 _gm‘] (708)°(013) (071) (91) §(053) (13779 "F0%):(299) 29 (639)
30L22 | p 4887407 3531 79 54 314{379|123 139 92 200:1M3 fes 180132 18 ,230[135/% T 176
(191 )(1602) (1390 311, 218) (1236) (1492) (4841 (547)1 (362 (781) 145 Lyy) (708) (013)u(o71)| (©1) | (053) (13770 S0y 2 ggpy| 41 (904)
44122 1688 578:524 110 54 . 476 550 123 149 92 1200 13 tps 180 32 18 1230|135| % g : 110
(2709){(2276),(2083) (433) (213) '(1874):(2165) (484) (587) (3621 (787),(45 Ly )i (T08): (013) (O70) (31) ' (053) (16505 L) 1430 OO (1459)

* Not provided with an eyebolt

CONNECTOR TYPES

AC SERVOMOTOR Motor Connector Types Incremental Encoder Connector Types

Type USAMED- | Receptacle . L-type Plug : Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Plug Cable Clamp
oaL2n MS3102 MS3108  MS3106 | MS3057 f
R A18-10P B18-10S B1810S | -10A ; i
12L22 : :
20022 2\”2523‘2% i g"f;;gg g"zs’;’;gg "1"25:057 97F3102E | MS3108 MS3106 | MS3057
30L22 B ! i B - 20-29P B20-29S B20-29S -12A
4422 MS3102 ~  MS3108 MS3106 MS3057 !

A32-17P B32-17S B32-17S -20A !

MECHANICAL SPECIFICATIONS

Accuracy (T.1 R)*

Reference Diagram

Flange surface | 004
perpendicular to srhaft ® (00016) - o
Flange diameter . 004 |
concentric to shaft | (O 0016) .
: ®
Shaft run out © : OF OOOB) |
© oo1s)

* T | R (Total Indicator Reading)
+ Accuracy for motor type USAMED-441.22

CONNECTOR SPECIFICATIONS

Motor Receptacle

Incremental Encoder Receptacle

|

Frame ground

-] -]
D A
-] o
c B
A | Phase U A | Channel A output | K —
B | Phase V B | Channel A output | L -
C | Phase W C | Channel B output |M -
D [Frame ground D | Channel B output | N -
E | Channel C output | P —
F | Channel C output | R —
G| oV S -
H| +5VDC T —
J
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Servomotors with a brake or a modified
shaft extension are also available For
detailed information, refer to related

Bulletins (TSE-S800-11 1)




* With Brake

(@) Types USAMED-63L21OF, -06L210F (Taper Shaft), -09L220F (Straight Shaft)

1o HelA]

BLIA .

LL LR
LT, LM
LG LE
9 i
i Y4
LB +
ENCODER L= AL ;@&
CONNECTOR L ke
MOTOR K82

OR,
BRAKE CONNECTOR

5
019685)

I \R
| 18070931162 120 472)
14(0 557) 70 3(0 406)
6(0236 0384)
4(0157) . M10P1 25
! _
2 g
08
X 2 S
.
- ol 3
o\~ O 2
AN B34
217 =
sl | = o xx
HEE —
1
H TAPER 1/10

Types -03L210F, -06L210F
Detail of Shaft Extension

LR
6(0236) 6

#7529 |

Type -09L220F

(b) Types USAMED-12L220F, -20L220F, -30L220F (Straight Shaft)

LL LR
L LM 1[SRaA 2-M8SCREW
(FOR EYEBOLT)
LG LE SSETIA]
o ! !
("_) w
Q =—— —1 3 g
A-N
|
g |
© @{{ N
ENCODER ® 4LZ DIA
CONNECTOR KB1
MOTOR, ™ K62 y

BRAKE CONNECTOR

; Detail of Shaft Extension

|
AC SERVOMOTOR | ' i : Flange Surface Shaft Extension - Approx Brake
Tooa US AMOEDO L]w | m LT ke kee| € |Kur KL2] — - Mass | ems T e
yee - . | LA LB LC|LE LG{LH LZ., S Q : kg(lb) i Terave |(GD%),.,
320 | 262 | 207 58 | 55 ;128 | 234 _ | 113 : 92 145 110 . |130| 6 12 1165 O T ,
O3L210F* 260 (1031)!(815),(228)' (2 16)|(504)[ (9 21) (4 45) (362) (5 71)| (4 3307-3m9 (5 12)|(0 24) (0 47} (6 5) (0 35)! RECRIT S
06L21OF* 366 308 - 253 | 58 55 | 118 | 280 , _ | 113 92 145|110 3 1130| 6 : 12 165, 9 | - 15331) © (08)
(1441) (1213) (897)|(2 28) (216)|(4 65)¥11 02) (4 45) (362)|(5 71)] (4 3307 tend (512)](0 24)(0 47) (6 5) |10 35) i
436 - 378 323 | 58 556 | 118 350 | _ | 113 92 145110 . 130| 6 {12 65| 9 22 s, | 40 883 -
09L220F* | 777) 14 89)|(1273){(2 28).(2 16) (4 65) (1378) (4 45) (362)|(5 71, (4 3307w (5 12)}10 24)}0 47) (6 5) [(035) (08661 Lwe)j(1575)| 22(307) | (og) : 010
422 "343 (289! 79 54 164 : 315 143 92 ,200 (1143 3. (180 |32 | 18 2301135 35 ¢ ' 76 :
12L220F  |gen (350 0138). 3 11),(213) 646)|(124)] ~ |(563) 36278745 .:;,.7.)!(7 08)(013)(0 71), (8 1) ‘(0 53), (1 37794 (2gg2y 30662 -
486 | 407 - 353 | 79 54 164 ' 379 | 123 | 143 ' 92 1200 | 1143 fw . 180 | 32 18 , 23013535 e 76 1 353 . 4
20L220F  g13)|(1602){(1390) (3 11).(2 13) (6 46) (14%2)\(4 84)|(5 63) (362) (787) (45 -+m) (7 0B)(0 13)|(0 71) (1) y053) (137791 o990 7B16) | (35 162510
488 | 434 1 79 54 T 92 200 1143 3 135135 o | 76 | :
(053) (1 3779'8“‘)|(2992)| 49(108) . i

567
B0L220F |53 1921) (17 09)[ (3 11) (2 13)

164 460 | 123 | 143 . 3w 1180 (32 ] 18 230
(6 46)[(18 11).(4 84)|(5 63)i(362) (787) (45 -i=)|(7 08)[(0 13)}(0 79). (3 1)

* Not provided with an eyebolt
t TIR Total Indicator Reading

Notes 1 Optical encoder 8192 puises/rev is used as a detector

2 Vibration 15 um or below
3 Plug and clamp are not attached for receptacle connec-

tion

» Shaft Extension of Straight Shaft with

4 Connector specifications Refer to Par 33
5 It is recommended that the motor be mounted with its connector

placed down

6 Power supply for brake 1s 24VDC

Motor type Dimensions of Shaft Extension
Keyway : LR | LE : —
Without Brake ; With Brake S Q QK| T : Uuiw
Both Servomotors with brake and without brake have the USAMED-GBL22K  *USAMED-08L22KF 2558)(034) 1(87430 o0 ) (1457)(0238 ) (08@3 ) (mam) (Ogm )
same dimensions except for shaft extension Shaft exten- % 6 9 2125 315
. * “$o H
sions are shown below = USAMED-0BL22K | "USAMED-0BL22KF |26 0 24) (0 7480 “Fims ) [(1 57) (0 98)50 568, 011801568
el . 58 | 6 |22 % | 40 25 1 6 '35! 6
Q USAMED-09L22K | *USAMED-0OL22KF |55 )10 24){ 10 8661 ) |11 57110 SBlo2stio 022
oK 79 ‘32 35 e (76160 8 | 5 - 10
[’_‘ —ﬁ~ > USAMED-2022K +  USAMED-12L22KF (3356 13)| (13370 {2 99)'(235) (03149)|(01968)|(03387)
= 79 132 (35 wo | 7660 8 '10
- - USAMED-20L22K | - USAMED-20L22KF |(511)10 13)| (13879 -§=)|(2 90y (2 36) (03149):(01968) (0357}
79 |32 |35 e | 76 60 8 | 5 10
USAMED-30L22K | USAMED-B0L22KF |3 1110 13)| (13378 i) |2 99) (2 36) (02n4)}(01968) (0337}
10 32 [42 fw |110.90 , 8 | 5 12
USAMED-441.22K - 433) (013)|(1 6535 “fom) |(4 33)(3 54)](03149)| (01968):104724)
*6mm (0 236in ) for USAMED-03L22 to 09L.22
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(2) F Series

- Standard Type

Dimensions in mm (inches)

Drayving 1 USAFED-05L21, -09L21 (Taper Shaft), -13L22 (Straight Shaft)

LL

LR

LT

LM .

LG

LE

- =
d 2
3

ENCODER
CONNECTOR

Notes

KB1

KB2
MOTOR CONNECTOR

$LB

1 Plug and clamp are not attached for receptacle connection
2 Key and keyway comply with JIS B 1301-1976

(Parallel key, keyway common class)
3 Motor should be mounted with connectors down

LR
18 (0709) 28 ]12(0472)
14 (0551)|(1 702)] 1703 (0406)
6(0236) I 6 (gggg)
571 { }
4 (0157 ,/M10 P125
2 5
7 m§ (01968)
T - SN %
N g|e| o2
g |2 ¥e  SECT XX
2 |Is -
‘2 A
TAPER 1/10

For -05L21, -09L21
Detail of Shaft Extension

LR
6(02& 6 {023}
41015_7u
40
- (15%) | -
-
_ j?
/4 '91 -1-':
'%% ”
For -13L22

Drawing 2 USAFED-20L22 to -44122 (Straight Shaft)

0130(512)

LL

LR

LT

LM

[l

KL2

o
x

LG

LE -

ENCODER
CONNECTOR

=

KB1
KB2

2-M8 SCREWS (FOR EYEBOLT)

$L8

MOTOR CONNECTOR

Notes

1 Plug and c)amp are not attached for receptacle connection
2 Motor should be mounted with connectors down

— 204 —
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Détail of Shaft Extension



1 T ‘ |
i S ! Flange Surface Shaft Extension | Approx
AC SERVOMOTOR |D¥0 . | 1 LL LM LR | LT |KB1/KB2| IE |KL1.KL2: — ; Mass
ype : o ' LA7 LB LCILE[LG'LH|[LZ| s | Q] kg(b)
R "263|205(150| 58 | 55 [127 177" _ 100 92 ‘145 W S 130 6 | 12 165 9 .
0sL21 oz 8on | 590 | e8| 16! 50) |69 T (429 (36 BT1) (@307 Sop) 512). 024 047) (65 | 0%), | — 185087
. .320°262 207' 58 55 184|234 _ (109 92 :145:10 f 130 6 112 165| 9 | 1 _ |
ooL21 T li26) (0% 816 @28 18 (24 921 29| 362 | (571) | (4307 L) 512 (020)] (047). 65) ' (035) 1387
389 331 276- 58 : 55 253 303| _ [109] 92 [145iM0 Jysi130 6 | 12 1165 9 2 3y | 40
1322 ((1531) (1303).(1087) (228)} (216} (9%) (110) (629) | (362) | (571) {14307 Lopa)| 512 021 047 | (65) (0351 | 08661 Dy (157)!T 20 (441)
o0L22° 1344 265 211 79 |54 |172.237" _ 1139] 92 ~200 3 fus (18032 18 1230 135[% W 176 T, oo
(1354 (1043) 83) - 311) | (213) | 677): (930) 64D 362 (781 145 )l 70911 013) (0701 (908) (053} | 13779 T): (299 (485)
401 322:268 79 | 54 |229{2941123 139 92 200 143 fus | 1801 32| 18 ,230{135(% I ! 76
30122 2 |579): (268 1055): 311) | 213) | 802) (157! (438). (547) (362) (T87) (45 ) 70O (013 (071)|l906)!(053) (19 301 29 29 (639)
44102 1486 407:353° 79 | 54 1314 379]123 139 92 200 143 fp [180 32 18 230{135;% I 76[41 904
i(1914) (1602)5(1390)- (311)|(213)i(1236)i(1492)! (485) (547) (362) (787) (45 _30.,‘) (709). (013) (071)  (306) (053) (73779‘3“‘).(299)1 ( )
* Not provided with an eyebolt
AC SERVOMOTOR Motor Connector Types Incremental Encoder Connector Types
Type USAFED- | Receptacle ' L-type Plug | Straight Plug ; Cable Clamp | Receptacle | L-type Plug | Straight Plug | Cable Clamp
ggg MS3102 | Ms3108 MS3106 MS3057
13122 A18-10P  © B18-10S B18-10S ! -10A 97F3102E MS3108 MS3106 MS3057
2022 MS3102 MS3108 MS3106 MS3057 20-29P B20-295  B20295 | -12A
. 44L2> A22-22P | B22-22S B22-225 -12A

MECHANICAL SPECIFICATIONS

Reference Diagram

Accuracy (T.I.R)*
Flange surface 004
perpendicular to shaft @ | (0 0016)
Flange diameter 004
concentric to shaft (00016)
002
Shaft run out © (00008)

2

*T | R (Total Indicator Readin

g

CONNECTOR SPECIFICATIONS

Motor Receptacle

Incremental Encoder Receptacle

o o

D A

o o

C B
A |Phase U Channel A output —
B|Phase Vv Channel A output —
C | Phase W Channel B output -
D |Frame ground Channe! B output -

Channe! C output

Channe! C output

ov

+5VDC

“|lw|D|v|Z(Z(r|X

C|TIOMMO(O|(L|>

Frame ground

— 205 —

Servomotors with a brake or a modified
shaft extension are also availlable For
detailed information, refer to related

Bulletins (TSE-S800-111)




« With Brake

(a) Types USAFED-05L210F, -09L210F (Taper Shaft), -18L220F (Straight Shaft)

18(0709){28(1 1021] 12(0 472)
LL LR 140557 17030 406)
LT LM L RIA] oSy 1 sen G |
G | LE i [Olo2elAl et ron ?sg 05988
| e |
7 223 g E 23 SECT X X :
T 2
;’ (EL TAPER 1 10 |
- 4 1 H A %85 | R
N GODER /ﬁ AL ) %LUAJ Lz A Types -05L210F, -09L21OF  Type -13L220F |
CONNECTOR k8! : Detail of Shaft Extension :
MOTOR, ] K82 :
BRAKE CONNECTOR
(b) Types USAFED-20L220F, -30L220F, -441.220F (Straight Shaft)
L
LL LR
=5 Lis s 2-M8SCREW
: . (FOR EYEBOLT) LR i
LG, LE Ol Se]Al Lc !
: 1 . . o !
gy - &, : - j
o z i
c ———— —3 3 =
-2 N2 “J |
< “ ;
ENGODER 9{} | N 4-LZ DIA ; Detail of Shaft Extension |
CONNECTOR 62 KB1
MOTOR, ! L 0%
BRAKE CONNECTOR oooe
: i
; | Flange Surface Shaft Extension { APProx - Brake
ACSERMOTIOR | L | LL |LM | LR LT KBI[KB2| IE |KL1/KL2 — Mass oo
e i LA| LB ILCi{LE LG|LH{LZ| S Q | kg(lb) Tomws leRT),

320 | 262 | 207 | 56 ¢ 55 128 | 234 T3 92 | 145 | 110 4w 130 6 12 1165 9 & _ _

OSL21OF* | i5'60)|(1031)|(8 15)(2 28)'(2 16) (5 04){(821)| ~ |(445) (3 62)|(5 71)! (4 33074 w9 (5 12) (024) (0 47)} (6 5) |(0 35): AU TR POV
09L21OF- | 266 | 308 [253 [ 58 55 118 (280 _ | 113 82 [ 145110 4, 130 6 - 12 1165 O [ is@an | ©®

(14 41){(1213)|19 97)|(2 28) (2116)!(4 65)|(11 02) (4 45) (3 62)|(5 71); (4 33074 m) (5 12) (024).(0 47)] (6 5) |(0 35);

436 | 378 | 323 | 58 55 : 118 | 350 13 92 |145 110 3. 130 6 .12 |165]| 9 .22 1. | 40 883 .
18L220F*  |4717)|1489)|d273)|(2 28) (2 16)i(4 65)|(1378)] (4 45) (3 62)[(5 71) (43307 oy (5 12) (0.24)i(0 47)| (6 5) |(0 35)} (0 86613 |(1 57)] 22507) | (0g) |09X10
20L220F 422 [343 (289 | 79 54 ; 164 | 315 | 123 [ 143 92 [ 200 1143 4, 180 32 1 18 12301135135 | 76 | s

(16.61)|(1350)|(1138)|(3 1) (213)'(6 46)|(12 4){(4 85)|(5 63) (3 62)|(7 88). (45 ) (7 09)(013)|(0 71)'(9 06)|(0 53) (1 3379i= |(2 99) :

180 | 32 [ 18 230 76

30L220F 486 [ 407 | 353 | 79 54 - 164 | 379 | 123 (143 92 | 200 1143 135 35  «m
(19 (311) (213):(6 46), )[(7 09)[(0 13)|(0 71) (9 06)[(0 53) (1 337944 |(2 99)

37(816) 36) 625X10™*

13)[(1602)|(1390) (1492)|(4 85)|(563) (362)[(788) (45 &

441 220F 567 | 488 | 434 | 79 54 - 164 | 460 [ 123 | 143 92 [ 200 1143

: w | 180 18 © 230 76
(22 32)] (19 21}{(17 09)} (3 11) (2 13)'(6 46)|(1811)|(4 85)|(5 63) (3 62)|(7 88) (45 o

32 135185 m
4o |7 09)(013)|(0 71) (306)|(0 53)i (1 33791 = 2 9g){ 42108 1) .

* Not provided with an eyebolt 4 Connector specifications Refer to Par 33
t 7IR Total Indicator Reading 5 It 1s recommended that the motor be mounted with its con-
Notes 1 Optical encoder 8192 pulses/rev is used as a detector nector placed down
2 Vibration 15um or below 6 Power supply for brake 1s 24VDC
3 Plug and clamp are not attached for receptacle con-
nection

» Shaft Extension of Straight Shaft with Keyway
Both Servomors with brake and without brake have the same dimensions except for shaft extension Shaft extensions are shown
below

Motor Type . Dimensions of Shaft Extension
LR Without Brake With Brake LR LE S Q |QK| T U w
LEL = a *USAFED-05L22K | *USAFED-0SL22KF | %) " (034)|07e80 22| 0B | o6 | orm | oien | 0o
h QK W o *USAFED-09L.22K *USAFED-09L22KF (25283)'(0624) (1097480 '.,.,,) (14&?7) (02958) (01368) (01?1'31) (01868)
H lj—— - T *USAFED-13L22K *USAFED-13L22KF (25288) (034) (%28661 m)I (14507) (02‘:'?8) (02262} (0?3578) (02262)
1 a3 USAFED-20L.22K USAFED-20L22KF | 55 Gy |3370 T (250) | (296) | o8| covees |3
i USAFED-30L22K USAFED-30L22KF | 7)) Oy |(aara A1 250) | 296 | 25| 01960 | 0300
USAFED-44L22K USAFED-44L22KF | (/7 , Gy | $aars :g;')i(;gg) (236) | 22805 | 0368) | 0397)

* 6mm (in) for USAFED-05L22  to 13L.22
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(8) G Series Dimensions in mm (inches)
- Standard Type

Drawing 1 USAGED-05L21, -09L.21 (Taper Shaft), -13L.22 (Straight Shaft)

L LR (R

LL LR 18(0709) [ 28 112(0472) et

) M 140551 |7 jo2)] ] 10.3(0406) 602561 | 6 02%)

6(023) ] 6 (0236) 4(0157) :

40157 {0984) 40

LG | LE Lc e n M10 P1 25 et

P2 5 (1575 '

/ _ .
7 § (01968} ,
e -

e = @ (=2 -t
o [c) §

s — 3= — 33
e ey g = — g
o = x § Q2 3 /,9\’9, 0
@4 g |2|=l  “e= skt xx %0 N

sl = e AEAS Y

L = =
el | <
ENCODER KB1 <
CONNECTOR KB2 TAPER 1/10
MOTOR CONNECTOR For -05L21, -09L21 For -13L22

Notes Detail of Shaft Extension
1 Plug and clamp are not attached for receptacle connection

2 Key and keyway comply with JIS B 1301-1976
(Parallel key, keyway common class)
3 Motor should be mounted with connectors down

Drawing 2 USAGED-20L22 to -44L22 (Straight Shaft)

L

LL LR
LT LM ; : .
| 2-M8 SCREWS (FOR EYEBOLT)
LG LE | R .
g {7 e
éﬁ:l ‘ t Ih A
Dl —3 3 s —
I3 &
< Jj a
ENCODER / KB1 ! _ _
CONNECTOR KB2 Detail of Shaft Extension

MOTOR CONNECTOR

Notes
1 Plug and clamp are not attached for receptacle connection

2 Motor should be mounted with connectors down
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] | FI
! . . ! i . ) ange Surface Shaft Extension |  Approx
?C SES\S’%gER DWo "\ | L iMI LR LT -KB1 KB2' IE KLY KL2E— : - Mass
ype No il , | - T
- b L LA LB |LC|LE LGILH|LZ S | Q| kg b
' i i H i
! I I 1 j 0
1263 205 150 58 | 55 127 177 - 1109' 92 , 145 10 g 130 6 12 . 165] 9 .
osL21* |(035»| B0 (5% 228 216 B0, 6%7) (29 (&) (5714307 ty) (572) 029 (047)] 65 :(0%) | — |85 87
:320 ' 262! Fo071 581 55 184 234 _ 11001 92 145 M g 130 6 | 12 165 9 i '
osL21* 1 Ti2g). 0% 816 (228}'(216)1(724) 921 429 (3621 671 (4300 gw‘,)ilsm) 024 (047) (65) 1 (035)' 3(287)
. 3897331 276 58 55 '2531303] . 109 92 145:10 g 130 6 . 12 165] 9 2 o 20 (44 1)
13122 |53, (303! (1087|(228) 216) 10%) (198~ {429 (36 (7) (4307 m,msm) 024 (047) (65) | (035) (06l m, ft 57)
. 5441 265 211 70 84 {172 237 _ 139 92 '000 3 B 180 32 18 :230 135 % " . 76
20122 {1354 (04 83 | 81 @19 6701193 — (541 BRI(TENj(s Ly )i 109 01 07 906, 059 1379 Gm)l(egg) 22 (485)
401°322°268 79 | 54-200 294 1231139: 92 200 M3 Jp 1801 32118 230|135 % T . 76
30L22 2 li579) (1268)1(1055); (311 ' 213)'[902) (157, (485) (547)° (36211(787) 45§y (1091 (013 (071) (906)! (053) (1379 ‘3“”‘;“299). 29 (639)
: [486° 4071353 79 | 54 314 379 123139 92 200 13 (g | 180132 18 [200-135:% | 76 ©04)
AdL22 . (1914 (mozluseo 1) @13 023 (1492) (486)' (547 (362) (787) 45 ) (709) (013 (071): 906} (083 [jsamy o o)

* Not provided with an eyebolt

CONNECTOR TYPES

AC SERVOMOTOR - Motor Connector Types Incremental Encoder Connector Types

Type USAGED- Receptacle | L-type Plug I Straight Plug j Cable Clamp , Receptacle | L-type Plug | Straight Piug | Cable Clamp
dorar MS3102 MS3108  MS3106 MS3057 1 g7rgiooe | Ms3108 MS3106 MS3057
1322 A18-10P B18-10S | Bt8-10S. ! -10A 20-29P | B20-29S B20-29S _| -12A
23&% MS3102 MS3108 ; MS3106 MS3057 ’

T A22-20P B22-22s | B22.225 | -12A

MECHANICAL SPECIFICATIONS

Accuracy (T. I. R)* |
' 004

Reference Diagram

Flange surface

Servomotors with a brake or a modified
shaft extension are also available For
detailed information, refer to related
Bulletins (TSE-S800-11 1)

perpendicular to shaft ® | (0] 0016)
Flange diameter ' 004
concentric to shaft | © 0016)
) C oo
Shaft run out © | (00008)

*T | R (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle

Incremental Encoder Receptacle

Frame ground

o o
D A
o o
C B
A [ Phase U A | Channel A output | K —
B|Phase V B | Channel A output | L —
C | Phase W C | Channet B output | M —
"D |Frame ground D | Channel B output | N -
E | Channel C output | P —
F | ChannelC output | R —
G| ov S -
H| +5VDC T —
J
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* With Brake

(@) Types USAGED-05L210F, -09L210F (Taper Shaft), -13L220F (Straight Shaft)

LR
18(0 709)[28(1 102)] 12(0 472) |

1030 406) LR

L LR

L M 1] oBlelA] i 60 236) 6(0236)]_6(0236)
! 40157y 4(0157)
. LG, LE i [0]dielAl ! M10 P1 25 40
! . ! - g _ (0198 )
- . | gl "o |
1 —_— - [
! I ! SERS: g8
i ?{‘ 9 ‘ % - ’g, SECT X x NG :; !
o ; & % -
ol L : s
X _‘ 100%, § I : TAPER 1/10
ENCODER L= e A 4-LZ DIA Types -05L210F, -09L210F  Type -13L220F |
CONNECTOR KB1 ! ) ]
ol X8z i Detail of Shaft Extension !

MOTOR,
BRAKE CONNECTOR

{b) Types USAGED-20L220F, -30L220F, -44L 220F (Straight Shaft)

L

LL LR
LT M SLIA) 2-M8 SCREW "
(FOR EYEBOLT) T
LG, LE
> | 2
is ' *
A ”
d — Q
SJIE
: %4
X - i
/ ) : Detail of Shaft Extension ;
ENCODER i
CONNECTOR 62 KBt
MOTOR, ™ LT 002
BRAKE CONNECTOR Q0008
AC SERVOMOTOR ‘ : i Flange Surface Shaft Extension | Approx | Brake
! ass ——
Sl | L | L ILMILR | LT [KB1jKB2| IE |KLI[KL2 MaSS gars Trem
ype | LA| 1B [LC LE|LG WH[LZ| S | Q| kg(b) ,%m% |

320|262 [207 : 58 [ 55 (128 [234| _ [ 113 [ 92 1145|110 ., [130° 6 | 12 165| 9 _ _ j
05L210F*  |i560)|i031): (8 15)|(2 28)|(2 16) (5 04)|(9 21) (4 45)[(362)|(5 71)| (4 3307 my |(5 12) (0 24)|(0 47)- (6 5) |(0 35) 115(254) ;o 0EEXI0
0OL21OF* | 366 [308 253 | 58 [ 55 " 18 (280 | _ |13 | 92 (145 [110 4. 130 6 | 12 " 165 | 9 _ ~ | 1s@an  ©®

(14.41)| 12139 97)2 28)|(2 16) (4 65)|(11 02) (4 45)|(3 62){(5 71)| (4 3307 m9 |(512)}(0 24|10 47): (6 5) |(0 35) 831) .

436 | 378 | 323 58 | 55 . 118 | 350 13! 92 | 145 {110 3, | 130 6 | 12 . 165 | 9 |22 4w | 40 883 -
18L220F"  |4717)|(1489)|11273) (2 28)|(216):(4 65)[(1378)] ~ |14 45)(3 62)}(5 71)| (4 33074 |(5 12)i(0 24)|10 47)i (6 5) |(035)| (0 8661t em |(1 57)] 23807) © (gg) |09%10
20L220F 422 [ 343 1280 | 79 [ 54 ' 164 [ 316 [ 123 | 1431 92 1200 [ 1143 4., [ 180 32 | 18 [230 (13536 o | 76 [0 or

(16.61)|(1350) (1138)(3 1) (2 13) (6 46)| (124) |(4 85)|(5 63) (362)/(7 88) (45 =) |(7 09) (013)(071)] (9 6) |(0 53)| (1 33793= (2 99)

486 | 407 : 353 | 79 54 ;164 [ 379 | 123 { 143 92 | 200 | 1143 .5 | 180 - 32 18 [ 230 (135]| 35 g0 76 353 4
30L220F  Jg'13)|1602)(13%0) (3 11)|(213)(6 46)\(14 92)|(4 85)|(5 63) (3 62)|(7 88) (45 4w) |7 02) (013)](0 71)| (9 6) |(0'53)| (1 3379-$m (2 09)| 37(€18) | (3% |6256%10

567 | 488 | 434 . 79 | 54 | 164 123 | 143 92 | 200 3w | 180 32 | 18 | 230 | 13585 u | 76
44L220F | 3% 5% (1700).(3 11)|(2 1)[18 46| 18.1) (4 658 6310 £2)|cs 881, (4 5451|708 (0 13|10 711| B.6) |10 51| G Bareriom |2 Sm| 490108 1 |

4 Connector specifications Refer to Par 33

5 It is recommended that the motor be mounted with its con-
nector placed down

6 Power supply for brake 1s 24VDC

* Not provided with an eyebolt
t TIR Total Indicator Reading
Notes 1 Optical encoder 8192 pulses/rev is used as a detector
2 Vibration 15um or below
3 Plug and clamp are not attached for receptacle con-
nection

» Shaft Extension of Straight Shaft with Keyway
Both Ser-vombtors with brake and without brake have the same dimensions except for shaft extension Shaft extensions are shown
below -

Motor Type Dimensions of Shaft Extension
LR Without Brake Wi Bake | | S j|Q|ak| T u|w
LE] o *USAGED-05L22K | *USAGED-05L22KF (25288) (024) (1097430 in, (145?7) (02953) (ofgaa) (0%31) (oagea)
I fﬂ_ W > *USAGED-09L22K | *USAGED-09L22KF | %% | 034) |074s0 32 ') | oy | o | o6 | o)
h = Hp *USAGED-18L22K | *USAGED-18L22KF | %) | 054) |@eeer 32| 0'on) | (om) |0 | 0778 | 026
by USAGED-20L22K | USAGED-20L22KF | J%) | §) | 33070 d=). (J50) | (256 | ooes)| 060 | 0aser)
J USAGED-30L22K USAGED-30L22KF (37 ?1) (5123) (:1!53379 :EL):(27969) (26396) (22%35) (01865) (oggan
USAGED-44L22K | USAGED-44L22KF | J%) | §5) | 33070 ZEL)5(27969) 295 | pows) | 0 | 0agen)

6mm (in ) for USAGED-05L22
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11.3 SERVOPACK

CACR-HRO3UB to - HR10UB

Dimensions in mm (inches)

2 —$7(0 28) DIA MTG HOLES s |8
‘9
4 _ _ _ #
{e ef { o !
[
|
|
|
|
[
l
1
|
= [
@)
&
2PN I~ I
g ) 21 ® |
=13 l
§ |
= |
= |
= [
|
1
|
[
!
F———=7  (——7 1 A '
® ) [ ¥=3 ¢ I :
= ®
e T H =
o 3 i 0 0 " ¢ — ey #
”_ 7(028) MTG PITCH sl
140(5 51) \ e
190(7 48) TERMINAL
B MAX200(7 57)
(Screw head included)
2 = ‘_ .
® ® i ’
a@ @q« I lltem ConnectorType! Accessory
o &le 5
= L S
[ﬁ LAl , case MR-20L
)5 IS 0 I I O O 0 A VL&\ 3 CN2 MR-20RFA hOUSing MR-20M
=l 8lg ! . case MR-20L
. 18 g _§ -CN3 MR-20RMA housing MR-20F
@ y n® 5| ¢ ; i case MR-20L
= ) , ~ : -
L e B R A e S v
g | | case MR-50L
(e ons| waorun | e
@[m” ﬂ”[“]lm[“m [“] ﬂ® Made by HONDA TSUSHIN Co
L 4 1
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CACR-HR15UB to - HR44UB

Dimensions in mm (inches
2 — ¢7(0 28) DIA MTG holes ( )

10
039)

] fan arr flow
hY
&mial i o = 'Mq+
e\
I
lo o ) __/_E__\_)_s
|
1
@
[
|
|
|
|
I
I
o |
g |
> e l
‘ > el 8 ® !
e |
2 g !
g !
R |
< |
i
|
®
| i
f [
e _ i
r 11T T0 A A | ‘
@y i ¥=3 e U e | |
3 . TR
ol [] T [ l\. ‘ - "‘_l_
L 7(028) MTG PITCH S §
140(5 51) - =
- 190(7 48) - \ TERMINAL
MAX200(7 87)
(Screw head included)
[ T B w‘a EItem;ConnectorType Accessory
1 i ) case MR-20L
3|8 TE‘ { CN2 | MR-20RFA housing MR-20M .
=4l 2
B 2 , case MR-20L
g gy |CN3I MR20RMA |\ ising  MR-20F
o~ [N | =]
_ A _ case MR-20L
{ DO0ON000000NONONINNEE £ <] [ 7{5  ona mmoomman | poce - we2c:
3 Mmoo ¢ 2 case  MR-50L
|CN5 MR-S0RMA housing MR-SOFII
U000 a0nd00mANt, Viad by HONDA TSUSHIN Go
| |
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B APPENDIX PARAMETER SETTING

AC Servopack type CACR-HR is a position control provided with all constant setting and
function selections using parameters. It is necessary-to set.the parameters before use.
For details of each parameter content, refer to the Section 8 in this manual. This
_section briefly describes parameter settings in checking method.
When it is required for YASKAWA to set parameters before deliverv, fill out your
machine configuration and specifications (sections [J) and the required items in Par.
12.7 and contact your YASKAWA representative.

121 APPLICATIONS

12.2 ORDER ELECTRICAL DEVICES

Name ~ Type/Specifications

AC Servomotor - encoder™, *,

AC Servopack

External Pos{tion Indicator | MCIF-L8 (Sigh + 8-digit)

DG-SW (1 Set) MCIF-D80 (Only position reference data)
DG-SW (2 Set) MCIF-D86 (Position and speed reference)
Parameter Setter PFB03-ASY

—- 212 —



12.3 MACHINE CONFIGURATION

12.4 SPECIFICATIONS

Machine Specifications

SERVOMOTOR Specifications

SERVOPACK Specification

r Rated Output

Using Axis Input Powe:

kW Supply
Max. Rated Speed Cont 1nuous
Speed of Output Current
Movable Section r/min
Total " uE Max. Speed Max. OQutput
Deceleration Rate r/mn | Current

Load Moving
Amount per Load
Shaft Rotation

1| Used Speed

. % . . Nem
Load Torque +| Rated Torque (b 1)
Lofd fnertia ¢ Rated Current
Ju Arms
Referénce Unit(min.) i Rotor Inertia kg e nf

f Ja

(ghein-es?)

% Motor shaft conversion
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12.5 SPEED DIAGRAM
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12.6 PARAMETER SETTING TABLE

T

No Name | Setting Range V Unit . Set Value
1 |Position Loop Gain iO to 200 g
2 | Speed Loop Gain 21 to 200 X5]w/(JutJiOHz
3 | Integral Time Constant 1 to 255 X2ms 10
4 | Ist Feeding Speed (V,) 1 to 240000 . (X1000)
; reference unit
5 | Linear Accel/Decel Time(t,) 8 to 60000 s
6 | Positioning Complete Range :1 to 250 ;Reference unit/min
7 | Motor Selection Code “0 to 79
8 | Number of Encoder Pulses - 4096 to 32768 ? Pulses/rev (atx4)
9 | Encoder Selection Code - 0: absolute,
+ 11 incremental
10 | ABSO Error Detection Range EO to 99999999 : Pulse (atXxXd)
11 ] Load Moving Amount per Load Shaft B to 15000000 _Reference unmit
Rotation :
12 | Gear Ratio | Motor Shaft Speed ’ i
— Setting -1 to 10000000 Rotation
13 Load Shaft Speed :
14 | Mode Setting 0 to 11111 BN
bO Motor rotating direction  O: FWD run, 1: REV run '
¢ (+at reference) c(cowm (W
-bl: Finite/tnfinite position- é 0: finite, 1: infinite o
1ng mode g :
b2: Linear/rotating motion 0: lmear, 1: rotation
b3: Position reference mode @ 0: absolute, I: incremental
b4: Position data code EO: binary , 1: BCD ;
15 | Position Reference Input Method 0: station No., 1: DG-SW,
2: serial communication 4: command table
16 | Number of Stations 1 to 4096 !
17 | Function Selection 1 0 to 11111 : f | ] 0
; b0: Current limit f 0: motor fixed value, -1: set ‘
bl Feed forward compensation ° 0: ineffective, 1: effective ? -0
" b2: Linear accel/decel 0: 1-step, 1: 2-step
g 1-step/2-step
' b3: Speed limit 0: motor max. speed, 1: set
'bd: Accel/decel type setting  O: linear (1-or 2-step),
5 i L: selected in operation mode ,
18 | Function Selection 2 10 to 11111 E E ‘
b0: Software overtravel ~0: £99999999, 1: set
(position reference fault
detection)
: bl: Backlash compensation : 0: not provided, 1:set :

b2 | Speed Automatic
: reference mode
—1 1nput method

. 0: fixed by position reference method, 1: set

i b3 Manual mode 5

mode

“ b4: Zero-point return (homlng) 0: not used, 1: used E ‘
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12.6 PARAMETER SETTING TABLE (Cont'd)

— 216 —

No Name | Setting Range l Unit |~ Set Value
19 | Function Selection 3 i 0 to 11111111 _ 1 - l L | } i
" b0: 0T signal [0. used, 1' not used
: -
bl- STOP signal :0: used, 1- not used |
b2: Holding brake 0+ not used, 1- used
1elease signal :
b3: Pulse status in pulse mode : 0. Ad +B@ x4(fixed), 1: select :
b4: Pulse output division 1ate: O: fixed dividing ratio 1:1 g i .
.1 1: set dividing ratio -
| b5: Positioning (station) near O: not used, 1: used : :
i signal . . :
- b6: OT signal switching 10: P-OT, N-0T operation in plus/minus direction,. ,
© 1. N-OT, P-0T operation 1n plus/minus dllectlong ;
. b7 Torque 1eference filter ~0: no change, 1: change @
. time constant change
20 | Function Selection 4 0 to 1111111 % |
{ bO: 0
§b1: External position 0: not used, 1+ used
: indicatol -
ib2: Station No. (0) E 0: provided, 1: not provided
“b3: Simplified S-curve 1 0: not used, 1: used
) Accel/Decel :
b4: P172 function setting P0: not provided, 1: provided 1
;b5: Pt65 function setting i 0: not provided, 1: provided
?b6: P166 function setting é 0: not provided, 1: provided A
31 | Feeding Speed ' 2nd speed ? : ?
— : (X1000) :
32 ~31d speed i 1 to 240000 : )
— : i : reference unit/min
33 “4th speed i
34 | Current Limit Plus/minus side i
— Value | .
35 - Plus side 0 to 400 ‘! Oq
36 Minus side '
37 | Forward Feed Compensation Value {0 to 200 ; 2 0
38 | Linear 2-step i Time (ts) "8 to 60000 ns
— Accel/Decel ;
39 ! Switching 0 to 240000 i (X1000)1eference
* speed (V5) unit /min
40 | Software over-  Plus side f
travel ! i
— (position ref- +09999999 i Reference unit
41 |erence fault de- Minus side '
tection value)
42 | Backlash Compensation 0 to 30000 é Pulse
" 43 | Braking Time 8 to 1000 L ms
44 | Brake ON Motor Speed ;1 to 10000 t/min :
45 | Positioning (station) Neai Range i 0 to 30000 i Reference unit |
46 | Speed Limit Value 1 to 240000 : (X1000)1eference
untt/min
47 | Exponential Time constant (tg) * 8 to 1000 ms :
— Accel/Decel - ; : :
48 Bias speed (V¢) -0 to 240000 i (X1000)reference
Funit/min !
(Cont’ d)



(Cont’ d)
No Name Setting Range | Unit Set Value
49 | “ Method 0 mode I. 1 mode I
50 | _Direction 0. plus direction. 1. minus direction
51 i Feeding speed
52 | Lero-point " Approach speed ¢ 0 to 240000 : (x1000) . .
— Return : i reference unit/min
93| CHoming) Creep speed ; . : :
54 E}g%négavehng . 1 to =09999999 . Reference unit '
61 | Speed i Automatic mode 0: internal speed selection at contact.
7] Reference EManual node ;1 DG-SW 2. serial command. 4 speed table :
Input Method : :
63 | Pulse Signal Status -0 A + Bo X4 1.A¢p + Bop X2,
(with Pulse Mode) 2 A¢ + B¢ x1.
-3 sign + pulse frain.
4: CCW pulse + CW pulse
64 | Output Pulse Dividing Ratio 2 to 60 27N
65 | Function Selection 5 (0 to 1111111 : I ] ] i l
: b0: Zone signal ©0 not used. 1. used .
:bl: Station near signal 0. not used, 1- used r
b2- DG-SW read-i1n time change 0O not change. 1 change
b3 DG-SW digit number shift .0 no shift. 1. shift
. bd- -0 0
i b5: i 0 0]
fb6: El] ion completlon 0. not change 1 change
66 | Function Selection 6 0 to 11111111 | loJo] Jolojo]o
b0 0
bi. £ 0 !
b2 0
b3: ' 0
- b4 St?tlou No. output 0- not extend 1 extend
extension
© b5 0
i bB: i 0 .
| b7. Servopack axis address £0- not provided 1-provided
67 | External Position Indicator .
Decimal Point Position and Digit .0 to 7
Number to Shift DG-SW Digit :
68 | Accel/Decel  Automatic mode ~0: linear or simplified S-curve. 1: exponent
69 | Type Manual mode :
70 | Selection _ Pulse mode §
71 i Zero-point return :
‘ mode (Homing) [
72 | Function Selection 7 ;0 to 11111 I
- b0. Overrun detection alarm 0: detect. 1 not detect
bl. Remaining data after " 0: hold. 1: abandon
STOP signal i
- b2- PG selection when using . 0: by L-PG signal, 1+ Forcing motor PG
line PG :
;bS' Echo-back at %0: not echo back 1: echo back ;
initialization :
b4 OK response for command ' 0. no response, 1: response ;
“b5 Monitor data transmission :0: sent repeatedly ’
: spec change 1. sent only once
76 Slmpleled S-curve "0 to 124 E(+2)ms
i Accel/Decel Time '
77 | DG-SW Read-in Scanning Time 24 to 2000 - ms
90 | Torque Reference 0 to 100 c(X32.5)us
Filter Time Constant

Parameters 21 to 30, 55 to 60. 66, 73 to 75,

use

and all are set to “0".

78 to 89, 91 to 99 are for future
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12.7 PARAMETER CHECK LIST

12.7.1 Parameters Related to Motor Used

Motor Type: (Pr7 = Codes as shown in the following table)
M Series - F Series G Series
Motor Type Motor Type Motor Type
USAMED- Code ' “ysappp-  ©0de | Tysagep-  ; CO0€
0
03L {11 1
06L {7} 1 2 0sLil1 12 05L 171 1 52
0oL {7 2 3 1 ooLill | 13 0oL {31! 53
12L 13 2 4 13L 13 2 4 1BL{32 ¢ 54
20L 77} 2 5 20L{12 15 20L 7} 2 | 55
30L {7} 2 6 L2 16 L2 | ose
4L (3 2 7 4L 073 2 17 44L (7 2 i 57
L
Encoder type
e Method: [] Absolute encoder (Pr9 = 0)
[] Incremental encoder (Pr9 = 1)
e Number of pulses: [] 1024 pulses/rev (Pr8 = 4096)
[ ] 2048 pulses/rev (Pr8 = 8192)
(] 8192 pulses/rev (Pr8 = 32768)
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12.7.2 Parameters Related to Machine Specifications

SRS

[] Linear motion (Pr14b2=0) @ [ Finite positioning (Pr1dbl=0)

[J Rotating motion (Pr14b2=1) [J Infinite positioning (Prl14b1=0)

Total reduction ratio (=Pr13/Pr12)

Motor rotating direction when load moves in plus direction (viewed from load side)

[ CCW (Pr14b0=0)

(] CW (Pr14b0=1)

Reference unit(minimum) A = (mm): position resolution

Load moving amount-per load shaft rotation P= (mm) (Pr11=P/A)
(Note) Limiting conditions: 0.01 < (Pr8 x Pr12)/(Pr1l1 x Pr13) < 100
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12.7.2 Parameters Related to Machine Specifications (Cont’'d)

@ Accel/Decel type

(J All-mode | [ All-mode [] All-mode (] Set in each Mode (Pr17b4=1)
Linear Linear | Simplified ' -
1-step i 2-step . S-curve -
Accel/Decel | Accel/Decel i Accel/Decel i Linear Linear Simplified | Exponential
Speed Speed ! Speed | 1-step 2-step S-curve Accel/Decel Speed
O T O O a OJ Prég=1
Automatic | - . _ | _Pr17b2=0 | Pr17h2=1 | Pr20b3-1 Pr17b2, Pr20b3
Mode - ; R . : _ [Setting are J
: Pré8=0 | Pr68=0 Pr68=0 not required.
0 | O O 0 [J Pr6o-1
Manual Pr17b2=0 Pr1i7b2=1 . Prl7b4=0 Pri7b2=0 | Pr17b2=1 | Pr20b3=1 Pr17b2, Pr20b3
Mode ! i [Setting are ]
Pr17b4=0 Prl7b4=Q . Pr20b3=1 . Pr69=0 Pré9=0 | Pr69=0 not required.
o | - 0 O O [ Pr0-1
Pulse Pr68 Pré8 Pr68 . Pr17b2=0 : Pr17b2=1 | Pr20b3=1 Pr17b2, Pr20b3
Mode to Pr7l1 to Pr7l | © | to Pr7l ; [Setting are }
Settings Settings Settings | ! Pr70=0 Pr70=0 Pr70=0 not required.
——— | are not are not are not :
O required. required.” @ ‘required.” |[] | O O J Pr71=1
Lero-point : ) Pri7b2=0 | Pr17b2=1 | Pr20b3=1 Pr17b2, Pr20b3
Return ! [Setting are J
Mode Pr71=0 | Pr71=0 Pr71=0 not required.
i
Vifk--- CVi-g> Q) ViF-a--
: : v, 'I E : l‘\ /I: //: :\\
: . A AN
t, t, t, t, t ot ||t t
ts ts
Pr
~ V1(om/min) 4

V5(mm/min) | 39 —_— ;  —

V6(m/min) | 48 — _  —

t1(ms) 5 —_—
t5(ms) 38 e — _—
t6s) | 47 — — ? —

{7(as) . — — | —

-(Pr4, 39, 47) = (Speed)/(1000 « A)
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12.7.3 Parameters Related to Position Reference Method

(@D Reference input method
= Setting not required

[J Station No. Input| [ DG-SW Input = [3J Serial . [J Command Table
i Communication Input i  No. Input
Pri5 0 : 1 2 4
P116 Number of Stations__ i i
Pr14b4 Position Data »
(] Binary(= 0) 1 0
=D
A : ton Display
[ bl ﬁotdused E= (l);
on L PES : se =
Preo Station No. “0"
b2 | [ Provided (= 0) |
i L Not provided(= 1
Pr65h0 :
B  Posttion Display !
P167 s 4 Decimal Point Position

@ Reference mode

(] Absolute value (Pr14b3=0)

(] Incremental value (Prl14b3=1)

12.7.4 Speed Reference Method

(D Reference input method

(=1 = Setting not required
" Position [ Station No. i ] DG-SW Input [ Serial Communi- | [] Command Table
Speed Reference Input cation Input = No. Input
Reference Pri8 | P161 | P162 ! P118 | P16l Pr18 :Pr6l1|Pr62: Pri8 |Pr6l | Pr62
7] Contact™ b2=0 | E b2=1 [0 b2=1 b2=1 0 [ o
i ] DG-SW Cannot be used b2=0 | b bo=1 Cannot be used
Automatic ![]] Serial b2=1 2 Rz b2=1 2 b2=0 b2=1 S
Mode Command R
"0 Command - =
.= Table Cannot be used Cannot be u b2=1 b2=0
i [] Contact* b3=0 | Ty b=l b3=1 b3=1
‘[ DG-SW Cannot ed b3=0 h3=1 Canno
Manual (] Serial b3=1 | 2 b3l b3=0 b3=1
Mode Command i
* 3 Command Cannot be used Cannot be used b3=0 b3=0
t  Table
% Select from internal speed by contact (only speed to be used is set.)
1st speed: V1= mn/min (in/min) (Pr4)
2nd speed: V2= mn/min (in/min) (Pr31)
3rd speed: V3= mm/min (in/min) (Pr32)
4th speed: V4= mn/min Cin/min) (Pr33)

Pr4, Pr3l to 33 = (Speed)/(1000 « A)

T— Reference unit
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12.7.5 Parameters Related to Position Control

(U Speed loop gain
Motor inertia J. = l

| (Motor shaft conversion value)

Load inertia J. = - J
Pr2 = 20 X (J| + J\l)/J\I

‘Note: - When mechanical system regidity is low and oscillation occurs, lower the above

value.
@ Positioning complete range
C = mn Cinch) (Pr6 = C/A)
38" Positioning near range -

(] Not used (Pr19b5=0, Pr45 setting not required)
[ Used (Pr19b5=1)

— Positioning near range N - mm (inch)
(Pr45 = N/AN)

12.7.6 Selection Function

@ Zero-point return (homing) mode: [] Not used
(Pr18b4=0, Pr49 to 54 setting not required)
[ ] Used (Pr18b4=1)

Pr | Mode I [ Mode II
(Decel LS + C¢ pulse)  (STP signal)
Prd9 - 0 I IV

ZERO POINT RETURN
FEEDING SPEED

ZERO POINT RETURN
APPROACH SPEED : ZERO POINT RETURN

APPROACH SPEED

ZERO POINT
RETURN 1 ZERO POINT RETURN
CREEP SPEED . ! CREEP SPEED

Operation Pattern

ZII77T7T7A

| .
ZERO POINT RETURN . ZERO-POINT RETURN
FINAL TRAVELING DISTANCE ! FINAL TRAVELING DISTANCE

Zero-point Return 50 [ [ Motor FWD direction(=0) [] Motor REV direction(=1)
Feeding Speed

m/min_ | 51

Feeding Speed*' Cinch/min)
mn/min_ | 52

Approach Speed*' (inch/min)
mm/min | 53

Creep Speed*' (inch/min)
54

m
Final Traveling Distance*'(inch)

* 1 Pr51 to Pr53 = (Speed)/(1000 - A)
* 2 Pr54 = (Distance)/A
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@ Pulse mode ] Not used (Pr19b3, Pr63 setting not required)
L] Used (Pri9b3=1)

L—>Signal form

(90 ° phase difference 2-phase pulse x4 (Pr63=0)
[] 90 ° phase difference 2-phase pulse X2 (Pr63=1)
(] 90 ° phase difference 2-phase pulse X1 (Pr63=2)
] Sign + pulse train (Pr63=3)
1 CW + CCW pulse train (Pr63=4)
® Current limit [J Not used (Pr17b0=0, Pr34 to 36 setting not required)
(] Used (Pr17b0=1)

—[] Plus/minus sides current limit value % (=Pr34)
[J Plus side current limit value % (=Pr35)
[ ] Minus side current limit value % (=Pr36)

@ Speed limit [J Not used (Pr17b3=0, Pr46 setting not required)
] Used (Prl17b3=1)
L_9 mm/min
Speed limit value (inch/min)
Pr46 = (Speed)/(1000  A)

® Software overtravel
(] Fixed (Pr18b0=0, Pr40, 41 setting not required)
(] Parameter setting (Pr18p0=1)

L—[:: Plus side software overtravel Ip mm(inch) (Pr40)
Minus side software overtravel In = mm(inch) (Pr41)
Note : When incremental encoder is used (Parameter 9 = 1),
software overtravel becomes effective after zero-point return
(homing).
® 0T signal (] Not used (Pr19b0=1)
(] Used (Pr19b0=0)
@ STOP signal [ Not used (Pri9bl=1, Pr20b4, Pr72bl setting not required)
(] Used (Pri9b1=0)

L——-+ Remaining data processed after STOP signal
(] Leave  (Pr20b4=0 or Pr20b4=1, Pr72b1=0)
(] Abandon (Pr20b4=1, Pr72bl=1) e
Holding brake release signal
(] Not used (Pr19b2=0, Pr43 and Pr44 setting not required)
[J Used (Pr19b2=1)

L—[:: Braking time ms (=Pr43)
Brake ON motor speed r/min(=Prd4)
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12.7.6 Selection Function (Cont'd)

@ Backlash compensation
[ ] Not used (Pr18b1=0, Pr42 setting not required)
[ Used (Pri8bl=1)

t—» Compensation value & = mn(inch) (Pr42)
) Pr42 = (6 %x32768x Pr12)/(AXPrl11xPrl3)
@ Pulse output [ Not used (Pri9bd=0, Pr64 setting-not required)
: (] Used (Pri9b4=1) T

L———» Dividing ratio (2/N) N = - (Pr64 = N)

@ Line PG [] Not used (Pr20b4, Pr72b2 setting not required)
: " [J Used —— PG selection after positioning complete
’ [J By L-PG signal’
“_(Pr20b4=0- or Pr20b4=1, Pr72b2=0)
[J Motor PG by force (Pr2dbd=1, Pr72b2=1)
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AC SERVO DRIVES HR SERIES
DESCRIPTIVE MANUAL

TOKYO OFFICE Ohtemachi Bldg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan
Phone (03) 3284-9111 Telex YASKAWA J33530 Fax (03) 3284-9034

YASKAWA ELECTRIC AMERICA, INC

Chicago-Corporate Headquarters 2942 MacArthur Blvd Northbrook, IL 60062-2028 U S A
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Bivd Northbrook, IL 60062-1917, US A
Phone (708) 291-0411 Fax (708) 291-1018

MOTOMAN INC

805 Liberty Lane West Carroliton, OH 45449, US A

Phone (513) 8417-6200 Fax (513) 847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA

Rua Conde Do Pinhal 8-5°, Andar Sala 51 CEP 01501-Sao Paulo-SP Brasil

Phone (011) 35-1911  Fax (0O11) 37-7375

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 65824 Schwalbach, Germany

Phone (49) 6196-569-300 Fax (49) 6196-888-301

Motoman Robotics AB

Box 130 $-38500 Torsés, Sweden

Phone 0486-10575 Fax 0486-11410

Motoman Robotec GmbH

Kammerfeldstrage 1, 85391 Allershausen, Germany

Phone 08166-900 Fax 08166-9039

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchardton Woods Cumbernauld, Scotland, G68 9LD U K
Phone (1236)735000 Fax (1236)458182

YASKAWA ELECTRIC KOREA CORPORATION

Palk Nam Bldg 901 188-3, 1-Ga Euljiro, Joong-Gu Seoul, Korea

Phone (02)776-7844 Fax (02)753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE LTD
Head Office CPF Bidg, 79 Robinson Road # 13-05, Singapore 0106, SINGAPORE

Phone 221-7530 Telex (87) 24890 YASKAWA RS Fax 224-5854

Service Center 221 Henderson Road, # 07-20 Henderson Building Singapore 0315, SINGAPORE

Phone 276-7407 Fax 276-7406

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Taiwan

Phone (02) 563-0010 Fax (02) 567-4677

SHANGHAI OFFICE Room No 8B Wan Zhong Building 1303 Yan An Road (West), Shanghai 200050, CHINA
Phone (86) 212-1015 Fax (86) 212-1015

TAIPEI OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Taiwan

Phone (02) 563-0010 Fax (02) 567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA

" TSE-S800428
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