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DESCRIPTIVE MANUAL
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SERVOPACK CACR-HR! i BAB(RACK-MOUNTED TYPE)
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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.

CAUTION

Never use voltage resistance or
megger tester.

Servopacks
(Rack-mounted Type)

il " 589.264

Servopacks
(Base-mounted Type)

General Precautions
- Some drawings in this manual are shown with the protective cover or shields
removed, in order to describe the detail with more clarity. Make sure all covers
and shields are replaced before operating this product.

+ Some drawings in this manual are shown as typical example and may differ from
the shipped product.

+ This manual may be modified when necessary because of improvement of the
product, modification, or changes in specifications.
Such modification is made as a revision by renewing the manual No.

+ To order a copy of this manual, if your copy has been damaged or lost, contact
your YASKAWA representative listed on the last page stating the manual No. on
the front cover.

+ YASKAWA is not responsible for accidents or damages due to any modification
of the product made by the user since that will void our guarantee.




NOTES FOR SAFE OPERATION

Read this manual thoroughly before installation, operation, mainte-
nance or inspection of the AC Servo Drives. In this manual, the
NOTES FOR SAFE OPERATION are classified as “WARNING”
or “CAUTION.”

A WARNING

Indicates a potentially hazardous situation which, if not avoided,
could result in death or sérious personal injury.

[ A CAUTION

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate personal injury and/or damage to
the equipment.

In some instances, items described in | A CAUTION | may also result in
a serious accident. In either case, follow these important items.

A\ WARNING

(WIRING)

« Grounding must be in accordance with the national code and consistent with
sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)

* Never touch any rotating motor parts during operation.
Failure to observe this warning may result in personal injux:y.

(INSPECTION AND MAINTENANCE)

* Never open the panel cover while power is ON, and never turn ON power
when the panel cover is open.
Otherwise, electric shock may result. _

« After turning OFF power, wait at least five minutes before servicing the
product.
Otherwise, residual electric charges may result in electric shock.
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/\ CAUTION

(RECEIVING)

. Use the specified combination of SERVOMOTOR and SERVOPACK.
Failure to observe this caution may lead to fire or failure.

(INSTALLATION)

« Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)

« Do not connect three-phase power supply to output terminals @ ) and w.
Failure to observe this caution may lead to personal injury or fire.

- Securely tighten screws on the power supply and motor output terminals.
Failure to observe this caution can result in a fire.

(OPERATION)

. To avoid inadvertent accidents, run the SERVOMOTOR only in test run

(without load).
Failure to observe this caution may result in personal injury.

- Before starting operation with a load connected, make sure emergency-stop
procedures are in place.
Failure to observe this caution may result in personal injury.

« During operation, do not touch the heat sink, regenerative resistance,
SERVOMOTOR and other peripheral devices.
Failure to observe this caution may result in burns.

« When Servo Alarm goes off, determine cause and confirm safety before
resetting alarm and resuming operation.
Failure to observe this caution may result in personal injury.

(INSPECTION AND MAINTENANCE)

« Do not disassemble the SERVOMOTOR.
Failure to observe this caution may result in electric shock or personal
injury.

« Never change wiring while power is ON.
Failure to observe this caution may result in electric shock or personal
injury.
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Servopack types CACR-HR ©-3{"Y BAB and -HR {11 BB are 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 per-
formed properly w1thout dlsper51on

LLLLLL

HRL]L]BB and to realize their full performance. Read thlS 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.
Input 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 1nput 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
is recommended. When another digital switch or ‘relay is used, use
‘contact input unit”. When data are directly input from the PLC, it
is necessary to set scan time of HR drive (24 to 2000 ms. variable)
to match sequencer 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.

o



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
(up to 1.6 Mpps)
Sign + pulse train Cup to 400 kpps)
CW + CCW pulse train Cup to 400 kpps)

* Pulse multiplication: X1, X10, X100

Zero-point Used for zero-point return Choming) when incremental encoder is used
Return (Homing) Mode | Two types of methods can be selected.

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

(2) Only stop limit switch is used

| Software Revised Version |

Some functions of the CACR-HR type have been added with the revised software. Concerning
the additional functions in Table 1.3, check the software version before use,

Table 1.3 Software Version Adjustable for Additional Functions

Software Version

Function — —
HRC_T.3BAB HRI1'BB
Command table method and zone signal 3 and upper | HRGOOG and
upper
Positioning completion signal change
Positioning command error detection
Extension of station No. output 4 and upper | HRGOO8 and
upper

Addition of Servopack response axis addresses




Software Version Indication Position’
Figs. 1.1 and 1.2 show the software version indications.

SOFTWARE VERSION
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Fig. 1.1 Software Version Indication of HR { '} BAB
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TYPE DESIGNATION AND CONFIGURATION

2.1 TYPE DESIGNATION

(1) Servomotor

US AR E
AC SERVOMOTOR j F I—
SERIES
* AM: M Series

«AF: F Series
* AG: G Series
* AD: D Series
* AS: S Series
* AR: R Series
¢ AP: P Series
ENCLOSURE
*E: Totally-enclosed, Self-

cooled Type
* K: Totally-enclosed,

:

—05CS 2

SPECIFICATION
*B: S, R P Series
With Holding Brake

*B: M, F. G, D Series
With Holding Brake

—— DRIVE END SPECIFICATION

*0: Without Keyway when Opp.
Drive End Specification
is Provided.

*K: With Keyway

«§: With 0il Seal

*T: With Keyway & 0il Seal

Externally Fan-cooled SHAFT TYPE
Type * 1: Taper
MAGNET TYPE «2: Straight
*D: Ferrite
*M: Rare Earth WITH ENCODER )
S: 8192 pulses/rev (Absolute
M(();OI; wTPU; 2 9) W: 1024 pulses/rev (Absolute)
efer to Far.2. 2: 8192 pulses/rev (Incremental)
DESIGN REVISION ORDER™' 3: 2048 pulses/rev (Incremental)
(A, B, C ) 4: 2500 pulses/rev (Incremental)

(2) Servopack

CACR — HR 05 B 12
] TTTTL
AC SERVOPACK SERIES POWER SUPPLY VOLTAGE
CONTROL TYPE (Provided only for Single-Phase)
. . 1: Power Supply Voltage 100V
Multi-function, 2: Power Supply Voltage 200V
Positioning Control ’ rooupply a8
s rom oy
A5: 500 (0.07HP)  O1: 100W (0. 13HP) rovided onfy for singie-rhase
02: 200W (0. 27HP) 03: 300W (0. 40HP) "l——— DESIGN REVISION ORDER
05: 500W (0. 67THP) 10: 1. 0kW (1. 3HP) (Blank, B---)
15: 1.5kW (2. OHP) 20: 2. 0kW (2. THP)
30: 3.0kW (4. 1HP) 44: 4, 4kW (5. 9HP) STRUCTURE
60: 6. OKW (8. 2HP) A: Rack-Mounted Type
T ’ B: Base-Mounted Type
SERIES

General Purpose,
Positioning Control




*1
Encoder Specification | Series Type Encoder Specification | Series Type
Absolute USAMED-03BS Incremental USAMED-03C3
M to -06C3
8192P/R -B80BS 2048P/R M -09B3
: ’ to
| USAFED-02CS -60B3
F to -
-44CS USAFED-02D3
to
USAGED-02AS -09D3
G to F -13C3
-44AS to
: -44C3
USADED-05ES
D to USAGED-02C3
-37ES to
-09C3
USASEM-02AS G ~13A3
S to to .
-30AS -44A3
USAREM-ASCS (200V) USADED-05E3
R to D to
~-07CS . -37E3
USAREM-A5DS (100V) :
to USASEM-024A3
-05DS S to
-30A3
Absolute USAMED-03BW
‘ M to Incremental USAMED-03B2
1024P/R -B0BW M to
8192P/R -60B2
USAFED-02CW
F to USAFED-02D2
-44CW -03D2
F -05C2
USAGED-02AW to
G to -44(C2
-44AW
USAGED-02(C2
USADED-05EW -03C2
D to G -05A2
-37EW to
-44A2
USASEM-02AW
S to USADED-05E2
-30AW D to
-37E2
USAPEM-01CW
P to Incremental USASEM-0244
-07CW . S to
2500P/R -30A4

I

13 —




2.2 COMBINATION OF AC SERVOPACK AND SERVOMOTOR

Table 2.1 Rack-mounted Type Servopack (200VAC)

Configuration, Main Circuit Voltage Rack-mounted Type. Single-phase 200VAC Rack-mounted Type, 3-phase 200VAC
Type CACR-HR A5BAB12 01BAB12 02BAB12 03BAB12 05BAB12 10BAB 15BAB

Type USAMED- - — — 03 £3I1 - 06 i 098 {"}1 | 12B 11
Applicable Output kW _ _ _ 0.3 _ 0.6 0.9 1.2
Servomotor HP 0.4 0.8 1.2 1.6

: Speed r/min - - — Rating 1000/Max. 2000 - Rating 1000/Max. 2000

g' Continuous Output Current Arms - - - 3.0 — 5.8 7.6 11.7
Max Qutput Current Arms — — — 7.3 . —_ 13.9 16.6 28.0
Allowable Load Inertia kg« cm? _ _ _ 67.5 _ 121.5 183.5 290
Ju(=6D?./4) 1bein-§2x107* 60 107.5 162.5 256

Type USAFED- - - - 02 331 [ 03 D3I 05 {3} 1832
hpplicable | o o KW _ _ _ 0.15 0.3 0.45 0.85 1.3
Servomotor Hp 0.2 0.4 0.6 11 1.7

: Speed r/min - . o Rating 1500/Max. 2500 Rating 1500/Max. 2500

&

é’ Continuous Qutput Current Arms — - - 3.0 3.0 3.8 6.2 9.7
Max Output Current Aras — — — 8.5 8.5 11.0 17.0 27.6
Allowable kg - cm? _ _ _ 6.5 10. 3 67.5 121.5 183.5
JL(=6D%/4) 1b+in-$2x10-* 5.75 9 60 107.5 162.5

Type USAGED- — - - 02 Tt 0513731 09 3011 134412
Applicable Output kW _ _ _ 0.15 0.3 0.45 0.85 1.3
Servomotor lilg 0.2 0.4 0.6 1.1 L7

; Speed r/min — — — Rating 1500/Max. 3000 Rating 1500/Max. 3000

é’ Continuous Qutput Current Arms - — — 3.0 3.0 3.8 7.8 1.7
Max Ouvtput Current Arms — - - 8.5 8.5 11.0 17.0 28.0
Allowable Load Inertia kg - co® _ _ _ 6.5 10.3 67.5 121.5 183.5
Jo(=6D?,/4) Ibein*§?x10°° 5.75 9 60 107.5 162.5

Type USADED- - - - - 05E 1 - 108 7}
Ce R N - o - S

) | o~ |- | - e =

»

g Continuous Output Current Arms - — — - 3.5 — 7.9
Max Output Current Arms - - - bl 10.6 - 25.2
Allowable Load Inertia kg-cm? _ _ _ : _ 105 _ 160
Ju (=69 /4) 1bein+§2x10"° 81 148

Type USASEM- - — 02A {i2 0BA{2 05Af} 2 oA {}2 154 {52
Applicable Output kW _ _ 0.154 0. 308 0.462 0.771 1.54
Servomotor HP 0.2 0.4 0.6 1.0 2.1

: Speed r/min . - Rating 3000/Max. 4000 Rating 3000/Max. 4000

&

é’ Continuous Output Current Arms — - 2.1 3.0 4.2 5.8 10.4
Max Qutput Current Arms — - 6.0 8.5 11.0 15.8 28.0
Allowable Load Inertia kg - cm? _ - 0.65 2.55 3.75 14.25 16.5
Ju (=602 /8) 1bin-§*x107* 0.55 2,25 3.35 12.85 14.4




Table 21 Rack-mounted Type Servopack (200VAC). (Cont'd)

Configuration, Main Circuit Voltage V Rack-mounted Type, Single-phase 200VAC Rack-mounted Type. 3-phase 200VAC
Type CACR-HR A5BAB12 01BAB12 02BAB12 03BAB12 05BAB12 10BAB 15BAB
Type USAREM- ASCS 01CS 02CS 03CS 05CS 07C$ -
Applicable Output W 50 100 200 300 500 700 - _
Servomotor HP 0.07 0.13 0.27 0.40 0.67 0.94

: Speed r/min Rating 3000/Max. 4500 Rating 3000/Max. 4500 —

& :

é' Continuous Output Current Arms 0.71 1.0 2.0 2.7 3.6 5.7 —
Max Dutpu} Current Arms 2.1 2.8 5.7 7.8 10.6 16.3 —
Allowable Load Inertia kg -+ co? 0.775 1.25 5.075 7.65 21.2 37.2 _
Ju(=6D?./4) 0z+in-§?x10"* 10.8 17.8 71.8 109 386 528

Type USAPEM- - 01CW 02CW 03CW 05CW 07CW -
Applicable Output W . 100 200 300 500 700 o
Servomotor Hp 0.13 0.27 0.40 0.67 0.94

; Speed r/min - Rating 3000/Max. 4500 Rating 3000/Max. 4500 -

g Continvous Qutput Current Arms - L0 2.0 2.7 3.6 5.7 -
Max Output Current - Arns - ‘2.8 5.7 7.8 10.8 16.3 —
Allowable Load Inertia kg« cm? _ 1.95 3.2 4.9 23.9 32.85 _
Ju(=6D*./4) 0Z-in+§?x107° 21.75 45.15 69.5 339 465

Table 2.2 Rack-mounted Type Servopack (Single-phase 100VAC)

Configuration, Main Circuit Voltage Rack-mounted Type. Single-phase 100VAC
Type CACR-HR . A5BAB11 01BABI11 02BABI11 03BAB11 05BAB11
Type USAREM- ' ASDS 0108 020S 030S ‘ 05DS
Applicable Output ] 50 100 200 300 500
Servomotor HP 0.07 0.13 0.27 0.40 0.67
; Speed r/h;in . Rating 3000/Max. 4000
2 Continuous Output Current Arms 1.2 1.7 2.9 3.6 5.5
Max Output Current Arms 3.6 5.0 8.5 10.6 16.3
Allowable Load Inertia kg - cm? 0.775 1.25 5.075 7.65 271.2
JL(=6D?./4) 0Z+in+§2x10°* 10.8 17.8 1.8 109 386

Note: Combination of Servomotor and encoder is as shown below:

No1ggs Incremental Encoder Absolute Encoder © Standard
u
Servomotor 2048 2500 8192 1024 8192 O Semi-standard

M Series

F Series

G Series

|
O|©|©|©

D Series

o|e|ojo|o
l
ole|ololo

S Series

©|©0|0|0|6|o

R Series — — — —

©
|

P Series — — —




Table 2.3 Base-mounted Type Servopack (3-phase 200VAC)

Configuration, Main Circuit Voltage

Base-mounted Type. 3-phase 200VAC

Type CACR-HR 0388 0588 108B 15BB 20BB 308B 4488 60BB

Type USAMED- 038 {71 - 06B {ii1) 09 12 [ 12B{32 | 20BiZ2 | 30BIi2 | 448 (32 _Sgﬁ"’ﬁ’.’?g
Applicable Output kW 0.3 _ 0.6 0.9 1.2 2.0 3.0 4.4 6.0
Servomotor | 7 HP 0.4 0.8 1.2 1.6 2.7 4.0 5.9 8.0

= Rating

» Speed r/min | 1000/ - Rating 1000/Max. 2000 Rating 1000/Max. 1500

©

2 Max. 2000

a
Continuous Output Current Arms 3.0 — 5.8 7.6 1.7 18.8 26.0 33.0 45.0
Max Output Current Arms 7.8 - 13.9 16.6 28.0 42.0 56.5 70.0 80.6
Allowable Load InertiaA kg * cm? 67.5 _ 121.5 183.5 290 550 715 1200 1200
J. (=602, /4) fbeins§2x107° 60 107.5 162.5 256 486 633.5 1063 1063

Type USAFED- 02 {5 03 {37 05 {37 09 i 1332 | 20C:32 | 30CIt2 | 44C L2 .
Applicable Sutput kW 0.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4 _
Servomotor | ' P HP 0.2 0.4 0.6 1.1 L7 2.4 3.9 5.9

: Speed r/min Rating 1500/Max. 2500 -

©

E’ Continvous Qutput Current Arms 3.0 3.0 3.8 6.2 8.7 15.0 20.0 30.0 —

b
Max Output Current Arms 8.5 8.5 11.0 17.0 27.8 42.0 56.5 77.0 —
Allowable Load Inertia kg« cm? 8.5 10.3 67.5 121.5 183.5 290 550 715 _
Jo(=6D%./4) 1b+in-§2x10°° 5.75 9 60 107.5 162.5 256 486 633.5

Type USAGED- 02 {33 03 1| 05 {311 134732 | 204732 ) 30A2 | 44A12 -
Applicable Output kW 0.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4 _
Servomotor | " P HP 0.2 0.4 0.6 1.1 L7 2.4 3.9 5.9

: Speed r/min Rating 1500/Max. 3000 —

&

é' Continuous Qutput Current Arms 3.0 3.0 3.8 7.6 11.7 19.0 26.0 33.0 —
Max Output Current Arms 8.5 8.5 1.0 17.0 28.0 42.0 56.5 70.0 —_
Allowable Load Inertia kg - ca? 6.5 10.3 67.5 121.5 183.5 290 550 715 _
Ju(=6D%./4) Ib+in-§? X102 5.75 9 60 107.5 162.5 256 486 633.5

Type USADED- 0SE {3 - 10€ i3 158 O3 228 O} 378 11 -

Applicable kW 0.5 _ 1.0 1.5 2.2 3.7 _
Servonotor | %V'PU! P 0.67 L3 2.0 2.9 5.0

: Rating2000 _ . _

; Speed r/min Max. 2500 Rating 2000/Max. 2500

5 Continuous Qutput Current Arms 3.5 — 7.9 12.6 16.6 23.3 —
Max Output Current Arms 10.6 - 25.2 40.6 54.0 76.7 .
Altowable Load Inertia kg - co? 105 _ 160 310 415 740 _
JL(=GD%,/4) b ine§?x10°? 91 143 274.5 367.% 655

Type USASEM- 024 [} 2 034 {12 05A i3 2 08A D7} 2 154 i1 2 —_ 30A (32 - -

Applicable Qutput kW 0.154 0. 308 0.462 0.771 1.54 _ 3.08 _ _
Servomotor Hp 0.2 0.4 0.6 1.0 2.1 4.1

. . _ Rating3000 _ _

: Speed r/min Rating 3000/Max. 4000 May. 4000

@ | Continuous Output Current Arms 2.1 3.0 4.2 5.3 10.4 — 19.9 - -
Max Qutput Current Arms 6.0 8.5 11.0 15.6 28.0 - 56. 5 - -
Allowable Load Inertia kg - cm? 0. 65 2,55 3.75 14.25 18.5 _ 28.7 _ _
Jo(=6D%./4) 0Z-in-S$2x10"2 0.55 2.25 3.35 12.65 14. 4 25.45

16 —




2.3 CONFIGURATION WITH PERIPHERAL DEV|CES
Option ’

MAGNETIC'CONTACTOR FOR NOISE FILTER
POWER SUPPLY ON/OFF

A-99N : 591-1

(See Par. 12. 1)

Main Bod
Option y Attachment

SERVOMOTOR SERVOPACK
RECEPTACLES CONNEFTQRS

591-6 589-122 589-115 , 591-7
(See Par. 3. 3) ‘ AC SERVOMOTOR . SERVOPACK (See Pars. 5. 3. to 5. 6.)
HR SERIES
Option
PARAMETER Option
SETTER
EXTERNAL POSITION INDICATOR DIGITAL SWITCH UNIT

PERAT FTt o
FEETH

(See par. 12.8.)

J

CONTACT INPUT UNIT MANUAL PULSE GENERATOR ' CONNECTION CABLE UNIT

588-327 591-10

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

-




RATINGS AND SPECIFICATIONS OF AC SERVOMOTOR

3.1 RATINGS AND SPECIFICATIONS

3.1.1 M 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, 10MQ2 or more Finish in Munsell Notation: NI1.5
Enclosure: Totally-enclosed, self-cooled for Excitation: Permanent magnet
03 to 44 and externally fan-cooled Mounting: Flange mounted
for 60; IP65 (exclusive of shaft Drive Method: Direct drive
opening)

Ambient Temperature: 0 to + 40°C

(2) Combination with encoder
* Standard
USAMI3D - 322 BS I : With absolute encoder (8192 pulses/rev)
USAMIZZD - £33 B2 {33 : With incremental encoder (8192 pulses/rev)
* Semi-Standard

USAMIZD - 7372 BW I3 : With absolute encoder (1024 pulses/rev)
USAMI3D - 372 B3 £33 : With incremental encoder (2048 pulses/rev) (09 to 60)
USAMED - 22 €3 I} : With incremental encoder (2048 pulses/rev) (03, 06)
Table 3.1 Ratings and Specifications of M Series AC Servomotors
Motor Type USAMED- USAMKD-
Item 03331 | 0613 1|09 12| 12B 52 2} 20 £ 2| 308 £3 2| 448 13 2| 60B I3 2
Rated Output® kW 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
ated Qulpu (Hp) 0 | e | e | ae | en| wo | 6o | 6o
Rated Torque® Nem 2.84 5. 68 8.62 11.5 19.1 28.4 41.9 57.2
ed lorque (lbein) (25) (50) (18) 102y | 69 | s | @@ | 6on
Continuous Max. Torque Nem 2.94 5.88 8. 82 11.8 21.6 32.3 46.1 62.9
' q (1bein) (26) (52) 18 (104) 191) (286) (408) (557)
Instantaneous Nem 7.17 14.1 19.3 28.0 44,0 63.7 91.1 106
Peak Torque* C1b=in) (63) azs) | am) | 48 | 390) | (s64) | (807) | (938)
Rated Current* A 3.0 5.8 7.6 1.7 18.8 26 33 45
Rated Speed® r/min 1000
Instantaneous Max. Speed® r/min 2000 1500
N+m/A 1.01 1.04 1.21 | 1.02 1.07 1.16 1.33 1.33

Torque Constant oy | o | @2 | aon | @o | @ | aez | avs | aLs

Moment of Motor Kgem®x10~* 13.5 24.3 36.7 58 110 143 240 240
Inertia
Ju(=6D%w/4)  (1bein- $2x10-%) | (12.0) (21.5) (32.5) (51.2) (97.2) (126.7) | (212.8) | (212.6)

Power Rate* kW/s 6.0 13.3 20.3 22.7 33.2 57.0 74.0 138
Inertia Time Constant ms 12.8 6.3 4.4 6.0 5.2 3.5 3.6 3.6
Inductive Time Constant ms 2.7 5.1 6.5 10. 4 12.9 15.3 16.2 16.2

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




(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)
[A]: Continuous Duty Zone

USAMED-03::

iB]: Intermittent Duty Zone

USAMED-06:;
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3.1.2 F Series

(1} Ratings

Time Rating: Continuous

Insulation: Class F

Isolation Voltage: 1500 VAC, one minute

Insulation Resistance: 500 VDC, 10M€Q or more

Enclosure: Totally-enclosed, self-cooled;
1P65 (exclusive of shaft opening)

Ambient Temperature: 0 to + 40°C

(2) Combination with encoder

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

« Standard
USAFED- 3} CS 73 : With absolute encoder (8192 pulses/rev)
USAFED- ©¥73 €2 i1 : With incremental encoder (8192 pulses/rev) (05 to 44)
USAFED- £33 D2 {3 : With incremental encoder (8192 pulses/rev) (02, 03)
 Semi-Standard
USAFED- ©23 CW £ : With absolute encoder (1024 pulses/rev)
USAFED- ¥} €3 I} : With incremental encoder (2048 pulses/rev) (13 to 44)

USAFED- ©%72 D3 [ : With incremental encoder (2048 pulses/rev) (02 to 09)

Table 3.2 Ratings and Specifications of F Series AC Servomotors

Motor Type USAFED- i . ) N A i i
Iten ozt los o |09n i f1C il 2)20C {3 2130C{32]44C 32
Rated Dutput® kW 0.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4
ated Duteu ey | o | oo | oe | | an | e | 6| 69
Rated T . Nem 0.98 1.96 2.84 5.39 8. 34 11.5 18.6 28. 4
ated forque (bein) { @D | an (25) 48) (14) ao2) | aesy | (252
Continuous Max. Nem 1.08 2.16 2. 94 5. 88 8. 83 11.8 22.6 37.3
Torque* (1b+in) 10 s (26) (52) (78) (104) (200) (330)
Instantaneous Nem 2,91 5. 82 8. 92 15.2 24.17 34.0 54. 1 76.2
Peak Torque* (1b+in) (26) (52> (79) (135) 219) (301) (479) (675)
Rated Current* A 3.0 8.0 3.8 6.2 9.7 15 20 30
Rated Speed* r/min 1500
Instantaneous Max. Speed* r/min 2500

0.92 0.92 0. 82 0.98 1.02
8.2) 8.2) (1.3 8.7 (9.0)

To Constant N+ mn/A 0. 36 0.72 0.8
rque (bein/d) | @2 | ®©3) | D
Moment of Motor Kg-m?®Xx107* 1. 30 2.06 13.5
Inertia

Ju(=6D%w/4)  (1b+in+§?X10°%) (1.2) 1.8 (12.0)

24.3 36.7 58 110° 143

(21.5) (32.5) (51.2) (97.2) (126.7)

Power Rate* kW/s 7.4 18.3 6.0 12 18.9 22.7 31.5 57.0
Inertia Time Constant ms 3.9 2.5 10.9 6.0 4.4 5.9 5.2 3.7
Inductive Time Constant ms 3.4 4.3 3.2 5.2 6.1 10.4 13.0 15.2

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




(3) Speed-torque characteristics

Typical
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3.1.36 Series
(D Ratings

Time Raing: Continuous Ambient Humidity: 20% to 80%
Insulation: Class F (non-condensing>
Isoiation Voltage: 1500 VAC, one minute Vibration: 154m or below
Insulation Resstance: 500 VDC, 10MQ or more  Finish in Munsell Notation: N1.5
Enclosure  Totdly-enclosed,  sdf-cooled; Excitation: Permanent magnet
IP65 (exclusve of shaft opening) Mounting: Hange mounted

Ambient Temperature: 0 to + 40°C Drive Method: Direct drive
(2) Combination with encoder

. Standard

USAGED-{ i A S I} With absolute encoder (8192 pulsesrev)

USAGED-I XA 2 &3 With incrementa encoder (8192 pulsesirev) (05 to 44)

USAGED-I¥73.C 2 13 With incrementa encoder (8192 pulsesirev) (02, 03)

Table 3.3 Ratings and Specifications of G Series AC Servomotors

Motor Type USAGED-

Iten 02 173731031331 |056 3310931 [18A5352]20A{}2]30A I 2]|44A2

kW 0.15 0.3 0.45 0.85 1.3 1.8 2.9 4.4

Rated Qutput® | 0| oo | e | an | an| eo | 6 | 69

Raed Torget avm| @0 | an | @ | @ | a0 | aw | ow | e
Continuous Max. Nem 1.08 2.16 2.94 5. 88 8.83 11.8 22.6 37.3
Torque* (Ib+in) | Q100 19 (26) (52) (78) (104) (200) (330)
Instantaneous Nem 291 5.83 8.92 13.3 23.3 28.0 45. 1 66.2
Peak  Torque (Ibsin) | (26) (52) (19) (118) | (20m) | (248) | (400 | (587
Rated  Current* A 30 30 3.8 76 117 190 26.0 30
Rated Speed’ t/min 1500
Max. Speed* r/min 3000

N-m/A 0. 36 0.72 0.80 0. 80 0. 83 0. 67 0. 80 0.95

Torque  Condtant aeivm| e | 6| an | an| ol 6o | @ | 6o

Moment of Motor kg -m®x10"* 1.3 2.06 13.5 24.3 36.7 57.9 110 143
Inertia (1.2) (1.8) (12.0) (21.5) (32.5) (51.2) (97.2) (126.7)
JM(:GD2M/4) (lb-in-s’xw“’)

Power Rate kW/s 7.4 18.3 6.0 12.0 18.9 22.7 36.5 57.0
Inertia Time Constant ms 4.5 - 2.5 10.9 6.1 4.3 5.8 5.2 3.4
Inductive Time Comstant ms 3.4 4.3 3.2 5.2 6.7 10.4 13.2 15.9

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

— D7 -




(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

. Continuous Duty Zone
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3.1.4 D 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;
1P65 (exclusive of shaft opening)

Vibration: 15um or below

Finish in Munsell Notation: NI.5
Excitation: Permanent magnet
Mounting: Flange mounted

Drive Method: Direct drive
Holding Brake Provided

Ambient Temperature: 0 to -+ 40°C
Ambient Humidity: 20% to 809 (non-condensing)

(2) Combination with encoder

* Standard
USADED- {:{: EW : With absolute encoder (1024 pulses/rev)
USADED- {33 E3 : With incremental encoder (2048 pulses/rev)
* Semi-Standard
USADED- {3i: ES : With absolute encoder (8192 pulses/rev)

: With incremental encoder (8192 pulses/rev)

Table 3.4 Ratings and Specifications of D Series AC Servomotors

Motor Type USADED-  oqp - 10 7} 158 £ 225 {7} 37E {7}
Item
. kW 0.5 1.0 1.5 2.2 3.7
Rated Qutput @ | .67 (1.3 (2.0 2.9 . 0)
Rated Torque® Nem 2.35 4,81 7.16 10.5 17.7
(1b+in) 21 (43) (63) (93) (156)
Continuous Max. Torque® Nem 3.43 6. 37 8.83 18.7 21.6
- TOTAVET (paip) (30) (56) (18) (122) (191)
Instantaneous Nem 8.24 16.9 25.1 36.8 61.8
Peak Torque* (lb+in) (73) (149) (222) (326) (547)
Rated Current® A 3.5 7.9 12.6 16.6- 23.3
Rated Speed® r/min 2000
Instantaneous Peak Speed* r/min 2500
Torque Constant Nem/A 0.83 0.69 0. 64 0.71 0.82
(1b+in/A) (7.38) (6.07) (5. 64) (6.25) (7.29)
Moment of Motor kgem?Xx10~* 21,13* 32,241 62,591 83,80t 148, 1451
Inertia ’
Ju(=G6D%,/4) (1bin*s?Xx10°%) (18.2,11.3%) (28.6,21.5%) (54.7,52.11) (73.8,71.11) (181,128%)
. 2.7 7.3 8.2 13 21
Pover Rate kH/s 441 9.7 8.6 141 21
. . 18 7.8 7.1 6.2 4.3
Inertia Time Constant ms 1t 5.9t 6.8 6.0 421
Inductive Time Constant ms 4.4 6.9 9.4 11 15

% Typical value at armature winding temperature of 20°C,

t Values show those of D series without holding brake.

in combination with Servopack.




(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)
: Continuous Duty Zone
[B: intermittent Duty Zone
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315 S Series

(1) Ratings

Time Rating: Continuous

Insulation: Class B (Types USASEM-02A {7 2,
-03A 12, -05A I3°2)

Class F (Types USASEM-08A {1,

-15A {51, -30A 5 D

Isolation Voltage: 1500 VAC, one minute

Insulation Resistance: 500 VDC, 10MQ or more

Enclosure: Totally-enclosed, self-cooled;

1P44 (exclusive of shaft opening)

Ambient Temperature: 0 to + 40°C

(2) Combination with encoder

Ambient Humidity: 209% to 80%
(non-condensing)
Vibration: 15 um or below

Finish in Munsell Notation: NI.5

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

» Standard
USASEM- {73i3 AS : With absolute encoder (8192 pulses/rev)
USASEM- 7373 A3

: With incremental encoder (2048 pulses/rev)

: With absolute encoder (1024 pulses/rev)

USASEM- {ii A4 : With incremental encoder (2500 pulses/rev)
Table 3.5 Ratings and Specifications of S Series AC Servomotors

ten Motor Type USASEM- | 00p ci o | 03a 177 2{05A (12|08 [ 1 {154 1731|308 3 1
: - : W 154 308 462 771 1540 3080
ated Qutpu | oo | oo | e | an | en | @b
Rated T . Nem-] 0.49 0.98 1.47 2. 45 4.90 9. 81
ated Torque Quein) | @3 [ @D | a8 (22) (43) (87

. Mey T . Nem | ©.57 1.18 1.87 3.33 6.18 12.2
Continuous Max. Torque vind | 6.0 | o (15) (30) (55) (108)
[ Peak T . Nem | 1.47 2. 94 4.02 7.35 13.7 29.0
nstantaneous Peak Torque™ .50y | (19) (26) (36) (65) az) | (@0
Rated Current* A 2.1 3.0 4,2 5.3 10. 4 19.9
Rated Speed* r/min 3000
Instantaneous Max Speed* r/min 4000
T Constant N-m/A 0.25 0.35 0. 37 0. 51 0.50 0.53
erque Lonstan (bein/d) | 219) | 3.10) | (3.25) | (4.49) | (4.43) | (4.64)
Moment of Motor Inertia kg-m®X10™* 0.13 0.51 0.75 2.85 3.25 5. T4
Ju(=6D%,/4) (1b=in+82x10-%) | €0.11) | (0.45) | (0.67) | (2.53) | (2.88) | (5.09)
Power Rate” KW/s 18.5 18.9 98.9 21 74 167
Inertia Time Constant ms 1.8 2.2 1.8 1.9 0.7 0.4
Inductive Time Constant ms 1.5 2.7 3.1 6.2 13 26

% Typical value at armature winding temperature of 100°C, in combination with Servopack.

Other values at 20°C.




(3) Speed-torque characteristics

Typical at 100°C (Armature Winding Temp.)
' [A]: Continuous Duty Zone
Intermittent Duty Zone
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3.1.6 R Series (For 200V)

(1) Ratings

Time Rating: Continuous

Insulation: Class B

Isolation Voltage: 1000 VAC, one minute

Insulation Resistance: 500 VDC, 10MQ or more

Enclosure: Totally-enclosed, self-cooled;
1P44 (exclusive of shaft opening)

Ambient Temperature: 0 to +40°C

Ambient Humidity: 20% to 80%
(non-condensing)

Vibration: 15um or below

Finish in Munsell Notation: N1.5

Excitation: Permanent magnet

Mounting: Flange mounted

Drive Method: Direct drive

Storage Temperature: —20 to +60°C

(2) Combination with encoder
» Standard _
USAREM- {73} CS2 : With absolute encoder (8192 pulses/rev)
Table 3.6 Ratings and Specifications of R Series
AC Servomotors (For 200V)
Motor T EM- . ; . ; ]
ton otor Type USAREM- 1 oo v 2 | o1c 32 02c £ 2] 0sc t3 2| osc o5 2| o7c 1 2
Réted Outout® W 50 100 200 300 500 700
P HP) | (0.0T) | (0.13) | (0.27) | (0.40) | (0.67) | (0.93)
Rated Torave* Nem | 0.158 0.318 | 0.637 0. 955 1.59 2.22
q Cozein) | (22.5) | (45) (90) ass) | (225 | (318
Continuous Max. Torque* Nem 0.19 0. 382 0. 765 1. 15 1.90 2,87
' Cozein) | (26.9) | (54.2) | (108.3) | (162.5)| (269.4) | (378)
Peak Torque* Nem 0.476 0. 955 1.91 2. 86 4.76 6. 68
(oz-im) | (67.%) (135) (270) (405) (675) (948)
Rated Current® A 0.71 1.0 2.0 2.7 3.6 5.7
Rated Speed* r/min 3000
Max. Speed* r/min 4500
Nem/A 0. 235 0.353 0. 346 0.378 0. 466 0. 426
Torque Constant Cozein/t) | (33.3) | (50.0) | 49.0) | (53.8) | (66.0) | (60.4)
Moment of Motor kgecm? 0.076 0.125 0. 507 0. 766 2.72 3.72
Inertia Ju(=GD%y/4) (ozeines?x10°%) | (1.08) | (1.78) | (7.18) | (10.9) | (38.6) | (52.8)
Power Rate* KW/s 3.30 8.09 8.01 11.9- 9.26 13.3
Inertia Time Constant ns 4.4 3.4 2.9 2.6 2.8 2.5
Inductive Time Constant ms 1.3 1.6 4.1 4.5 9.4 10.0

* Typical value at armature winding temperature of 75°C, in combination with Servopack.
Other values at 20°C.




(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

[A]: Continuous Duty Zone
[B]: Intermittent Duty Zone

Note : Values in the intermittent duty zone are typical values when Servopack power
supply voltage is 200 VAC. When it is less than 200 VAC, output
characteristics may be reduced even if the values are within in the allowable
variation range.
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3.1.7 R Series (For 100V)

() Ratings

Time Rating: Continuous

Insulation: Class B

Isolation Voltage: 1000 VAC, one minute

Insulation Resistance: 500 VDC, 10MQ or more

Enclosure: Totally-enclosed, self-cooled;
IP44 (exclusive of shaft opening)

Ambient Temperature: 0 to + 40°C

Storage Temperature: —20 to + 60°C

(2) Combination with encoder

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

Finish in Munsell Notation: N1.5

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

* Standard _
USAREM- (i DS2 : With absolute encoder (8192 pulses/rev)
Table 3.7 Ratings and Specifications of R Series
. AC Servomotors (For 100V)
Motor Type USAREM- .
ASD [7i 2 01D {5 2 020 {2 03D {2 05D i;2
Hemn
Rated Output® W 50 100 200 300 500
ed bute @py | .on (0.13) (0. 27) (0. 40) (0.67)
Rated Torque® N-m 0.159 0. 318 0. 637 0. 955 1.59
ed tora (oz+inm) | (22.5) (45) (90) (135) (225)
Continuous Max. Nem 0.19 0. 382 0. 765 1.15 1.90
Torque* (oz+in) (26.9) (54.2) (108.3) (162.9) (269. 4)
Peak Torque® Nem 0. 476 0. 955 1.91 2.86 4.76
g (oz+in) |  (67.5) (135) (270) (405) (675)
Rated Current* A 1.2 1.7 2.9 3.6 5.5
Rated Speed* r/min 3000
Max. Speed® r/min 4000
Torque Constant Nem/A 0.136 0.198 0. 235 0. 284 0. 308
q (oz-in/A) |  (19.3) (28.1) (33.3) (40.3) (43.6)
Moment of Motor kg-em? 0.076 0. 125 0. 507 0. 766 2.72
Inertia Ju
(=6D2,/4) (oz+in-s?*X107%) (1.08) (1.78) (7.18) (10.9) (38.6)
Power Rate™ kW/s 3. 30 8.09 8.01 11.9 9. 26
Inertia Time Constant ms 4.2 3.2 3.0 2.5 2.7
Inductive Time Constant ms 1.4 1.7 4.0 4.6 9.6

* Typical value at armature winding temperature of 75°C. in combination with Servopack.

Other values at 20°C




(3) Speed-torque characteristics

Typical at 20°C (Armature Winding Temp.)

) : Continuous Duty.Zone
{B): Intermittent Duty Zone

Note: Values in the intermittent duty zone are typical values when Servopack power
supply -voltage is 100 VAC. When it is less than 100 VAC, output
characteristics may be reduced even if the values are within in the allowable
variation range.

USAREM-ASD USAREM-01D
4000 j 4000 —:
B A\ 8 > A \ B
pree P —
- 1000 \\ 1000 \1 ———
oL 02 04 05 (m 0 02 04 086 08 10 (N'm)
0 25 50 75 100 (0z+in) (l) 5‘0 160 1.;:0 {0z*in)
RMS TORQUE RMS TORQUE
USAREM-02D USAREM-03D
4000 4000
s000—1 3000 \
SPEED 000 A \ B L SPEED A \ | B
(r/min) \ (r/min) ‘
1000 \ —1 1000 l
0l 04 08 12 16 20 (N'm) 0. (;,5 ‘1.2 1.8 .2‘4 3.0 (N*m)
o 700 200 300 (oz-in) o 0 300 450 (oz-in)
RMS TORQUE RMS TORQUE
USAREM-05D
4000
3000 \
SPEED \
(r/min) 2000 A \ B
1000 \
0 2 4 6 (N-m)
0 250 500 750 1000 (0z*in}
RMS TORQUE
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3.1.8 P Series
(1) Ratings

Time Rating: Continuous , Ambient Humidity: 2026 to 80%
Insulation: Class B (non-condensing)
Isolation Voltage: 1000 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
IP55 (exclusive of shaft opening) Mounting: Flange mounted |
Ambient Temperature: 0 to + 40°C Drive Method: Direct drive |

Storage Temperature:.—20 to + 60°C

(2) Combination with encoder

» Standard |
USAPEM- %} CW2 : With absolute encoder (1024 pulses/rev) ‘
Table 3.8 Ratings and Specifications of P Series AC Servomotors
otor Type USAPEM- . - .-
01C :: 2 02C (32 03C 12 05C {12 07C 12
[tem
Rated Outout® W 100 200 300 500 750 |
ed Butpu P} 0.13) (0.27) (0. 40) (0.67) BN )
Rated Torque® Nem 0.32 0. 64 0.95 ’ 1.59 2. 39
ated Torq (oz+in) (45) (90) (135) (225) (339) |
Continuous Max. Nem 0.32 0. 64 0.95 1.59 2.39
Torque* (oz*in) (45) (90) (135) (225) (339)
Peak Torgue® Nen 0.96 1.91 2. 86 4.76 7. 06
a (0z +in) (136) (270 (405) (675) (1000)
Rated Current* Aras 1.0 2.0 2.7 3.3 5.7 |
Rated Speed* r/min 3000
Max. Speed* r/min : 4500 ‘
Torque Constant Nem/A 0.35 0.34 0.837 0.51 0.44
(oz+in/A) (49.6) (47.8) (52.8) (72.5) (62.6)
Moment of Motor kgecm? 0.39 0. 64 0.98 4,78 6. 57
Inertiaju (5. 55) (9.03) (13.9) (87.8) (93.0)
(=6D*uw/4)  (o0z-in*s?*%x107°)
Power Rate* kW/s 2.59 6. 37 9.30 5.27 8.71
Inertia Time Constant ms 5.3 2.8 2.2 4.9 3.3
Inductive Time Constant ms 4.7 58 6.4 10.0 14.0

* Typical value at armature winding temperature of 75°C, in combination with Sevopack.
Other values at 20°C.




(3) Speed-torque characteristics

Typical at 205C (Armature Winding Temp.)
[A]: Continuous Duty Zone
[B): intermittent Duty Zone

Note: Values, in the intermittent duty zone are typical values when Servopack power
supply voltage is 200 VAC.
characteristics may be reduced even if the values are with in the allowable

variation range.

When it is less than 200 VAC, output

Type USAPEM-01C

Type USAPEM-02C

4000 4000 \
3000 R 3000 ‘ —
SPEED A B SPEED A | B
(r/min) (r/min) 2000 —
1000 — 1000 —
f’
0 0.25 05 075° 1 (N-m) 0 05 1 15 (N+m)
L L 1 1 ’ L 1 i L
0 50 100 150 (0z-in) Q 100 200 300 (0z-in)
RMS TORQUE RMS TORQUE
Type USAPEM-03C Type USAPEM-05C
4000} —— ' +—— 4000/ {8
. \ \
3000 —— 3000
SPEED A B SPEED A ]
{r/min) 2000 | (r/min) 2000 |
1000 t—— 1000
o 0.75 15 225 3 (N‘~m) 0 15 45 N-m)
L 1 A | I— 1 1 1
0 300 450 (0z+in) 0 300 600 - 900 {(oz-in)

150 ;
RMS TORQUE

Type USAPEM-07C

4000— \
3000 \ Dy
A B
SPEED 2%
(t/min)
1000
4] 4 {N-m}
j 1 1 1
0 400 800 1200  (oz-in)
RMS TORQUE

RMS TORQUE

_ a3 -




3.2 MECHANICAL CHARACTERISTICS

3.2.1 Mechanical Strength

AC servomotors withstand to 300% (330% onlv for D series) of the rated torque at
output shaft.

3.2.2 Allowable Radial Load and Thrust Load
Table 3.9 shows allowable loads according to AC servomotor types.

Table 3.9 Allowable Radial Load and Thrust Load

* M Series < D Series
Motor T Allowable Allowable Motor Type Allowabie Allowable
o YPe Radial Load* Thrust Load USADED- Radial Load" Thrust Load
N(1B) N(Ib) N(1b) N(1b)
05E I}
480(110) 98(22) t e 686(154) 343(TT)
686(154) 343(77) I5E {7}
22E {7} 1176(265) 490(110)
1470(330) 480(110) 37E {7}
30B {7} 2 « § Series
448 {3 2 Motor Type Allowable Allowable
1764(397) 588(132) USASEM- Radial Load" Thrust Load
608 {2 N(1b) N(1b)
» F Series 024 I 78.4(18) 39. 2(9)
Allowabie Allowable 03A I
Hotor Tree Radial Load* | Thrust Load - 245(55) 98(22)
N(ib) NC1b) 054 {7}
08A [7} 392(88)
147(33) 4931 t - 147(33)
154 £7} 490(110)
490(110) 98(22) t 304 {7} 686(154) 166(44)
+ R Series
686(154) 343(77) Allowable Allowable
Hotor Tyee Radial Load* Thrust Load
200 {33 2 NCIb) NCID)
30C 12 A5 TUY
- 1470(331) 490(110) i 78.4(18) 39. 2(9)
ez 01 {312
6 Series 245(55) 98(22)
Allowable Allowable
Motor Tpe Radial Load* Thrust Load
N(1b) N(1b)
o 392(88) 147(33)
. 07 {312
147(33) 49(11) ¢
« P Series
490(110) 98(22) t Aliowable Allowabje
Hotor, Tyee Radial Load® Thrust Load
N(1b) N(1b)
686(154) 343(77) 01C {3 2 88. 2(20) 39. 2(9)
204732 02C 32 147(33) 58, 8013)
. 1
30A{12 ™ 44 ’
1470(331) 490(110) e iie 186C4e)
AL 05¢ i3 2 343(77) 98(22)
07c 112 441(99) 127. 4(29)

* Maximum values of the load applying to the shaft

extension.

t Do not apply the exceeding load because motor can

not be rotated.




3.2.3 Mechanical Specifications

Table 3.10 Mechanical Specifications in mm

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

Flange surface 0.04
perpendicular to shaft@® | (0.06)*2

Flange diameter 0.04 ©
concentric to shaft@® ' .
Shaft run out@ . 0.02

. (0. 04)33

*1 T. LR (Total Indicator. Reading) 4

*2 Accuracy for motor types USADED-15E, -22E, and -37E.

*3 Accuracy for motor types USAMED-44B 3 2 and USAMKD-60B % 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 Shock Resistance
When mounted horizontally and exposed to vertical shock impulses, the motor can withstand
up to two incidents with shock acceleration of 490 m/s2(50G) (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, axiai)
of 24.5m/s?(2.5G) (Fig. 3.13).

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

tVERTICAL

—
et
J HORIZONTAL

L]

Fig. 3.12 Impact Resistance
Fig. 3.11 Forward Rotation Direction :

POSITION FOR ‘
CHECKING VIBRATION
| verTicaL ~

LATERAL AXIAL
N —
X

— -
_H HORIZONTAL

Fig. 3.13 Vibratic_)n Resistance Fig. 3.14 Vibration Checking




3.3 RECEPTACLES

3.3.1 Connector Specifications
(1) Without brake (M, F, G, S, R series)
(@) Motor receptacle
M, F, G, R series *§ series
Type USASEM-02

A Phase U
o o B Phase V Color of Lead Applicable
2 ﬁl C Phase W Red Phase U
cC B D Frame Ground White Phase V
Blue Phase W
Green Frame Ground
Fan terminal
connector specifications
s T USASEM-03A '
Type USAMKD-60B: 2 ype USASEN-03A to 304
A,CB Fan_motor B : g gﬂase 3
- ase
D.FE Alarm t_ermmal g g C Phase W
D Frame Ground
Fan motor connection
. =3 Power supply:single-phase
i (:);t 200/200/220V, 50/60/60Hz
L _};gé Alarm contact :
- ﬂﬁfﬂNG OFF at fan rotation normal
ON at 1800%=200r/min or less
ON for 3 seconds after starting

Contact capacity :
Resistance load max 110V 0. 3A

(b) Detector receptacle
e Incremental encoder

Channel A output
Channel A output
Channel B output
Channel B output
Channel C output
Channel C output
ov

+5VDC

Frame Ground

) [ |oo | ===
|

| DT m | O (o




* Absolute encoder:
(8192P/R)

(1024P/R)

A Channel A output] ] Frame Ground A Channel A output ] J Frame Ground -
B Channel & output | K - B Channel A output | K Channel S output
C Channel Eoutput L - ¢ Channel B output | L Channel S output
D Channel B output | M — D Channe! B-output | M —
E Channel 7 output | N — E Channel Z.output| N —
F__ | Channel 7 output{ P — P | Channel Z output] P | Capacitor reset
_G ov R | Reset G ov R | Reset
H +5VDC S | oV(battery) H +5VDC S | OV(battery)
- - T | 3.6V(battery) - — T |3.6V(battery)
(2) Without brake (P series)
(a) Motor side
4-PIN TYPE PC2005-M
" (USER PIN TYPE PC2005-F)
350 +50(13.78 + 1.97)
s 25
s § (0.98) =r=u Phase U Red
== Phase V White
jj — — == Phase W Blue
\ == Frame Ground Green
CABLE KQVQV
AWG 20 X 4C
(b) Detector side (absolute encoder)
, 350 +50(13.78 = 1.97)
[ oD 35 CAP TYPE172163-1
3 {138) SOCKET TYPE170365-1
L =
PLUG TYPE172171-1
CABLE KQVV-SW PIN TYPE170363-1
AWG22 X 3C
AWG 26 X 6P
1 [ Channel A output | Blue 9 | Frame ground Green/Yellow
2 | Channel ‘A output | White/Blue 10 | Channel S output | Purple
3 | Channel B output | Yellow 11 | Channel S output | White/Purple
4 | Channel B output | White/Yellow 12 | Capacitor reset Grey
5 | Channel 7 output | Green 13 | Reset White/Grey
6 | Channel 7 output | White/Green 14 | OV(battery) White/Orange
7 |0V Black: 15 | 3.6V(battery) Orange
8 | 5VDC Red — — —

— 37 —




(3)With brake
* M F (except models 02 and 03),G,D Series

A Phase U E | Brake terminal Notes:

8 Phase V| F |Brake terminal 1. D series is provided with brake as standard.
¢ Phase W G — 2. For D series motor without brake, pins E and
D | Frame Ground ] - - F are not used.

* F Series (models 02 and 03)

L A Phase U E | Brake terminal
o © o)\ B Phase V Brake terminal
Eo o C Phase W - —
) D | Frame Ground | - —
* SR Series USASEM -03A, -05A
USASEM-02A USAREM -02C, -02D, -03C, -03D
Color of Lead Applicable
Red Phase U a Phase U
White Phase V Eo © on Phase V
Blue Phase W Do oB Phase W
Black Brake 2 D, E Brake terminal
Black Brake Frame Ground
Green Frame Ground

USASEM -08A to -30A
USAREM -05C, -05D, -07C

USAREM -ASC, -ASD, -01C, -01D

A Phase U
Fo  oB Phase V
! A Phase U &0 o Phase W_
/8 B Phase V D Brake terminal
oooooA C Phase W Frame Ground
7 7B D, E Brake terminal
F Frame Ground
* P Series
6-PIN TYPE PC2005-M
L0 2500378 = 12':7’ (USER PIN TYPE PC2005-F)
sie (0.98 ":_;.;)_F Phase U Red
H— o = NP Phase V White
] 7 = e Phase W Blue
\ o § Frame Ground Green
CABLE KQVQV 3==-:94 Brake terminal Black
AWG20 % 6C o= RS Brake terminal Black







3.3.2 List of Standard Combination

Table 3.1 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
03 k2
————— NS3102A MS3108B MS$3106B MS§3057
0613111 18-10P 18-10S 18-10S -10A
098 i} 2
128 11 2
——  MS3102A MS3108B MS3106B MS3057 MS3102A MS3108B MS3106B MS3057
208 1 2 22-22p 22-228 22-22§ -12A 20-29pP 20-298 20-29S -12A
30B i1 2
44B {1 2
——— .MS3102A MS3108B MS3106B MS3057
USAMKD - 32-17p 32-17S 32-178 -20A
608 12 |
Table 3.12 F 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
USAFED- Plug Plug Clamp Plug Plug Clamp
020301 MS3102A MS3108B MS3106B MS3057 MS3102A
- 14S-2P 14S-2§ 145-2§ -6A 145-29p
03: k11
05: %11
MS31024 MS3108B MS3106B MS3057 MS3102A
09 372 18-10P 18-10S 18-10S -10A 20-29P MS3108B MS3106B MS3057
—_— 20-298 20-29S -12A
18C {3 2
20C 12
———— MS3102A MS31088B MS3106B MS3057 MS3102A
30C i3 2 22-22P 22-228 22-228 -12A 20-29P
44C 3 2
Table 313 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
02372 MS3102A MS3108A MS3106B MS3057
14S-2P 145-28 145-2S -6A
031511
053721
— MS3102A MS3108B MS3106B MS3057
091 X1 18-10P 18-10S 18-10S -10A MS3102A MS3108B MS$3106B MS3057
EEE— 20-29P 20-29P 20-29S -123
134 i1 2
20A i 2
——— MS3102A MS3108B MS3106B MS3057
304032 22-22p 22-228 22-228 -12A
444 13 2




Holding Brake

Cooling fan- required:
Receptacle type
PlM83102A14S 6B

u

M83108814S -6S
Cable clamp type

MS3057-6A

Note: These connectors

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

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

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.

Receptacle L-type Plug g}raight Cable Clamp
ug
MS31024 MS3108B MS31068 M83057
20-15p 20-158 20-158 ~12A
*
MS3102A MS3108B M§3106B MS§3057
24-10P 24-108 24-108 -16A
Holding Brake
Receptacle L-type Plug S:ranght Cable Clamp
ug
MS31024 MS3108B .MS31068 MS3057
145-6P 14S-6S 145-6S -6A
MS31024 MS3108B MS31068 " MS$3057
20-15P 20-158 20-158 -12A
MS31024 MS3108B MS31068 MS3057 Note:
24-10p 24-108 24-108 -16A
Holding Brake
Receptacle L-type Plug S}ralght .| Cable Clamp
ug
MS31024 . | MS3108B | MS3106B MS3057
145-6p 145-68 145-6S -6A
MS31024 M§31088 MS31068 MS3057
20-15P 20-15§ 20-15S -124
Notes
MS31024 MS3108B MS31068 MS§3057
| 24~-10P 24-108 24-108 -16A
| 2.




Table 3.14 D Series: Characteristics of AC Servomotor, Detector,
and Holding Brake for Standard Combination

— 42 —

AC Holding Brake Detector
Servomotor
Type Receptacle | L-type Straight { Cable Receptacle | L-tyvpe Straight | Cable
USADED- Plug Plug Clamp Plug Plug Clamp
05E I MS31024 MS3108B [ MS3106B | MS3037
: | 20-15P 20-15S 20-158 -12A
10€ 7}
- MS3102A MS3108B | MS3106B | MS3057
15E 2 20-29P 20-29S 20-29S -123
- MS3102A MS31088 | MS3106B | MS3057
22E O} 24-10P 24-108 24-108 -16A
37E I
Table 3.15 S 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
USASEM- Plug Plug Clamp Plug Plug Clamp
024 Since lead outlet method differs. refer to the data separately.
03A O} MS3102A MS3108B MS3106B MS3057
P 18-10P 18-108 18-108 -10A
' MS3102A | MS3108B | MS3106B | MS3057
08A £} 20-29p 20-29S - 20-298 -123
MS3102A MS3108B MS31068 MS3057
154 3 20-4P 20-4S 20-45 -12A
30A
Note: There connectors made by DAI-ICHI DENSHI KOGYO CO.. LTD.
Table 3.16 R Series: Characteristics of AC Servomotor, Detector, and
Holding Brake (Option) for Standard Combination
AC AC Servomotor Detector Holding Brake
Servomotor
Type Receptacle | L-type Cable Receptacle | L-type Cable Receptacle | L-type Cable
USAREM- Type Plug Clamp Type ‘I Plug Clamp Type Plug Clamp
ASC £32 | yosjora | MS3L08B* | MS3057 | MS3101A | MS3106B MS3101A | MS3106B | MS3057
01C {1 2 145-2P 145-28 -6A 20-20A 20-295" 148-6P 145-68* -6A
02C £32 | ysajoon | Ms3108B | MS3057 MS3057 | MS3102A | MS3108B | MS3057
20-29P 20-293
05€ £i2 | ys3ioea | MS3108B | MS3057 MS31024 | MS3108B | MS3057
e 20-4P 20-4S -124 20-17P 20-178 -124
07C ©3 2
ASD £12 | yesjoiA | MS3106B | MS3057 | MS3101A | MS3106B MS3101A | MS3106B| MS3057
oD r12 | L45-2P 145-26" | -6 20-294 20-29§* 145-6P 145-65* | -6A
020 12 | wssjooa | MS3108B| MS3057 MESOST | Ms3iopa | Ms3108B |  MS3057
o 12 | 1810 18-108 | -10A | yesioza | ws3108B 18-12° 18-128 -104
20-29P 20-295
050 I3 2 MS3102A MS3108B | MS3057 MS3102A MS3108B | MS3057
il 20-4P 20-4S -123 20-17P 20-17S -12A
* Straight Plug
Note: These connectors are made by DAI-ICHI DENSHI KOGYO Co.. Ltd.




Notes:

1. For connection parts(plugs, clamps, etc.), contact your

Yaskawa representative For connecting method, there are
two types:soldering(MS type) caulking(JA type).
2.These connectors are made by DAI-ICHI DENSHI KOGYO Co., Ltd.

Holding Brake
Receptacle |L-type Plug | Straight Cable Clamp
plug
MS3102A . MS$31088 MS$3057
18-12P 18-12§ - -10A
MS31024 MS§31088B \iS3057
20-17P 20-178 — -124

Table 3.17 P Series:Characteri
and Holding Brake f

Note: These connectors

are-made by

DAI-ICHI DENSHI
KOGYO Co., Ltd.

stics of AC Servomotbr, Detector,
or Standard Combination

AC Servomotor Detector Holding Brake
AC Servomotor
Type Connector (MATE-N-LOCK
USAPEM- Pin Terminal | Conversal) Pin Terminal
Plug Pin
o1Ic 12 PC2005-M 172171-1 | 170363-1 PC2005-M
02C ]2 PC2005-M 172171-1 170363-1 PC2005-M
03C [J2 PCZOOS-M‘ 172171-1 170363-1 PC2005-M
05C (J 2 PC2005-M 172171-1 | 170363-1 PC2005-M
Note: The type of connectors
07¢ (O 2 PC2005-M  |. 172171-1 | 170363-1 PC2005-M prepared by users are
shown in the table below.
AC user pin terminal (common for types with brake and without brake) NICHIFU
Servomotor PC 2005F TERMINAL
appropriate tool NA-3 INDUSTRIAL
head N3-5 €0., LTD.
manqal tool . NH-5 .
Detector user cap 172163-1 AMP (Japan)
socket 170365-1 Ltd.
manual tool 724649-1




I} RATINGS AND SPEGIFICATIONS OF AC SERVOPACK

41 RATINGS AND SPECIFICATIONS

Table 41 AC Servopack Ratings and Specifications

Servopack Type  CACR-HR i ASBAB12 | O1BABI2 | 02BAB12Z | 03BAB12 | 05BAB12 10BAB 15BAB
Max. Applicable Motor Capacity kW 0.05 0.1 0.2 0.3 0.5 1.0 1.5
(HP) €0.07) 0.13) 0.27) (0. 40) (0.67 (1.3) 2.0
Basic [ Input Power Main | No.of Phases Single-phase AC 3-phase AC
Specifi- | Supply
cations Vol tage 200 to 230V +10 to -15% 50/60Hz
Control Single-phase 200 to 230VAC +10 to -15% 50/60Hz
Controt Method Full-wave rectifying. transistorized PWM control. sine-wave drives
Feedback Absolute encoder (8192 or 1024 pulses/rev),
incremental encoder (8192. 2500, or 2048 puises/rev)
Environmental Anbient Temp. 0 to 155°C
Conditions
Storage Temp. -20 to 185°C
Ambient/Storage Humidity 90% or less (non-condensing) ‘
Vibration-/Shock Resistance | 4.9m/s?(0.56)/19. 6m/s2(26)
Configuration, Dimensions in mm (in.) Rack-mounted A5 to 05: 100W X 250H x 2500
3.94W X 9 84H X 9. 84D)
10 and 15: 1500 X 250H X 2500
(5.91W X 9.84H X 9, 84D)
Position- | Station No. Operation Spec. Constant point positioning by station No. command (contact data)
ing Command Method -
(s:onujg! Command fnput Position command: BCD Cup to 3-digit 000 to 999) or BIN (up to 12-bit O to 4095)
pecifi-
cations System Both absolute and incremental commands available
'E)’G;EWdCommand Operation Spec. Positioning by DG-SW command data
e tho
Position command: Sign + up to 8 digits (99999999 to +99999999)
Conmand Input Speed command: Up to 6 digits (000000 to 240000). to be less than motor max. speed :
System Both absotute 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
nclo?ﬁagd Tabie Operation Spec. Positioning by position No. and speed No. command (contact data)
etho
' Command Input Position command: Sign + up to 8 digits. (-99999999 to +09999999)
Speed command : Ug to 6 digits (000000 to 240000). to be less
. than motor max. spee .
Position/speed No. command: BIN (up to 6 bits I to 64)
System Only absolute value command available
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 I
Comnand Tnput Speed command: Up to 400 kpps (A + B : 1.6 Mpps)
System Only incremental command availabte
gowt‘m. Dynamic Brake (DB) Operated at main power OFF, servo alarm. servo OFF
uilt-in
Function ; Output signal for turning brake power suppiy ON/OFF
Holding Brake Interface (brake timing is set by parameter.)
Regeneration AS, 01: ot provided, 02 to 15: built-in (regemerating resistor included)
Overtravel Protection By soft timit and hard LS: internal command stop at operation
External Cyrrent Limit Current limit value switching by contact input
Current limit value: Common in FWD/REV, FWD only, REV only (parameter setting)
Protective Functions ) 0V, 0C, OL, 03, MCCB. PG. UV. CPU. ABS. POS. O-PH. RWY. RG. HARD. OF. PRM
) (See Table 4.2)
Display Main circuit ﬂower supply: yellow LED, control power supply: green LED.
alarm: red LE Alarm contents: 7-segment
Monitor Serial communication (position. speed. torgue, 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 Serial 1 port and digital 24V systemx 20 (Max.)
Output Serial 1 port and digital 24V systemX 18 (Max.), 5V system 2 circuits:
(PG output)
Gain and Parameter Settings Serial communication (RS422. asynchronous. communication speed
(9.674.8/2.4/1. 2 kBaud)
(By personal computer)
Absolute Encoder Battery Provided on the Servopack panel
Applicable Inertia ), 5 times or less of rotor inertia Ju ‘motor GD?) for M. F. 6. D. S or P series: X
10 times or [ess for R series ) |
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ASBAB11 | O1BAB11 | O2BAB1} | 03BABI1 : 05BABL1 038B 05BB 1088 1588 20BB 30BB 4488 60BB

0.05 0.1 0.2 0.3 0.5 0.3 0.5 1.0 1.9 2.0 3.0 4.4 | 6.0
(0.07) 0.13) (0.27) 0. 40) (0. 67 (0. 40) 0.67). | (1.® 2.0 2.7 “.n (5.9) (8.2)
Single-phase AC 3-phase AC

100 to 115V +10 to -15% 50/60Hz 200 to 230V +10 to -15% 50/60Hz

Single-phase 100 to 1ISVAC +10 to -15% 50/60Hz Single-phase 200 to 230VAC +10 to- -15% 50/60Hz

Full-wave rectifying, transistorized PWM control. sine-wave drives

Absolute encoder (8192 or 1024pulses/rev).
incremental encoder (8192, 2500. or 2048puises/rev)

0 to +55°C

-20 to +85C

90% or less (non-condensing)

4.90/5* (0. 56)/19. 6n/5%(26)

Rack-mounted A5 to 03: 100W X 250H < 250D Base-mounted 03 to 15 : 1500 x 350H X 220D (5.91W X 13.78H X 8.66D)
(3.94W x 9.84H X 9.84D) 0 and 30 150W X 450H x 220D (5.91W X 17.72F X 8.66D)

05: 150% X 250H X 250D 150W X 450H X 300D (5.91% X 17.72H X 11.81D)

(5.91% X 9.84H x 9.84D) 60: 180W x 450H x 325D (7.09W x 17.72H x 12, 80D)

Constant point positioning by station No. command (contact data)

Position command: BCD (up to 3-digit 000 to 999) or BIN (up to 12-bit O to 4095)

Both abselute and incremental commands available

Positioning by DG-SW command data

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

Both abselute and incremental commands available

Positioning by serial communication

RS422, asynchronous. communication speed 9.6/4.8/2.4/1.2 kBaud

Both absolute and incremental commands avaitable

Positioning by position No. and speed No. command (contact data)

Position command: Sign + up to 8 digits. (-99999999 to +999.99999)

Speed command : UK to 6 digits (000000 to 240000). to be less
an motor max. speed
Position/speed No. command: BIN (up to 6 bits 1 to 64)

Only absolute value command available

Positioning by puise train (line PG or pulse train input)

Position command: Number of pulses — A + B or UP + DN or P + SIGN
Speed command: Up to 400 kpps (A + B : 1.6 Mpps)

Only incremental command available

Operated at main power OFF, servo alarm. servo OFF

Qutput signal for turning brake power supply ON/OFF
(brake timing is set by parameter.)

. : 0l to 05: built-in (regene- |[Built-in (regenerating resistor |ncluded) Note that regenerating resistor
AS: not provided rating resistor included) provided separately for 60BB.

By soft limit and hard LS: internal command stop at operation

Current limit value switching by constant input
Current limit valve: Common in FWD/REV. FWD only. REV only (parameter setting)

0V, 0C, OL. 0S, MCCB, PG, UV, CPU, ABS, POS.
RWY, RG, HARD, OF. PRM (See Table 4.2)

0C. OL. 05, MCCB. PG, UV, CPU. ABS POS. 0-PH, RWY, PC. HARD, OF. PRM, OH
(See Table 4.2)

Main circuit power supply: yellow LED. control
power supply: green LED, alarm: red LED
Alarm contents: 7-segment

Main circuit Bower supply: green LED. control power supply: green LED,
alarm: red LED  Alarm contents: code output in 7-segment, fault contents
display in data display section

Serial communication (position. speed. torque. etc.)
Speed command, torque command or speed output in analog value

Linear accel/decel. exponential accel/decel. A/B function. pulse multiplication,
soft OT. backlash compensation, COIN NEAR, motor . line PG switching
(incremental operation), etc.

Serial 1 port and digital 24V systemx 20 (Max.)

Serial 1 port and digital 24V systemX 18 (Max.). 5V system 2 circuits
(PG output)

Serial communication (RS422, asynchronous Serial communication (RS422. asynchronous. communication speed
communication speed (9.6/4.8/2 4/1.2 kBaud) 9.6/4.8/2.4/1. 2 kBaud) or selection by AC Servopack switch
(By personal computer)

Provided on the Servopack panel Provided on Servopack board

5 times or less of rotor inertia Ju (motor GD*) for M. F. G. D. S or P series:
10 times or less for R series
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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 dvnamic 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 Trouble Detecting Functions

Fault Detection

Overcurrent fiow in the main circuit

Overcurrent (0C) (at 1.2 times or more of inst. max. current)

Circuit Protector Trip (MCCB) | Circuit protector tripped

Regeneration Trouble (RG) Regenerative circuit not activated in Servopack

Overvoltage o 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 main circuit after power ON. (150V or less.)
Overload (OL) Overload condition of motor and Servopack

Heatsink Overheat (OH) Overheat of heatsink (approx 85°C min.) Conly for type HR {_%_} BB)
PG Disconnection (PG) Encoder signal disconnection 4

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)

Errors related to CPU
Hardware Error (HARD)

Abso Error (ABS)

Errors related to absolute encoder
Position Error (P0OS)

Parameter Error (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 applving time at motor locking is at the maximum,
operating time at higher rotating speed is shorter for the same overload.)

NOTE v
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/min
TIME (S) (AT MOTOR
LOCK)

10 \

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

L

N

1
0.7 \

100 200 300
MOTOR RATED CURRENT (%)

Fig. 4.4 Overload Characterisitics




(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

(®, ®, @), as shown in Figs. 5. 17 and 5.18. This allows rapid reaction in the

event of a malfunction. a
If the power to the control circuit (), (M) is simultaneously turned off, this

also turns off the LED in the Servopack indicating the cause of the alarm signal.

CAUTION :
When an alarm signal cuts off only the main circuit, turn off servo ON.(SVON)
'signal before supplying power to the main circuit to resume the operation.

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

command ).

It {1 l is on (e.g., Servopack is over loaded), it takes a few minutes to reset
the alarm'condition.




4.4 PRECAUTIONS FOR APPLICATION

4.41 Overhanging Load _
The motor is rotated by the load; Additional regenerative resistor mav 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 your Yaskawa
representative. : '

4.4.2 Load Inertia (J.)

The allowable load inertia J. converted to the motor shaft must be within five times
(M F, G D, S P series) or ten times (R series) the inertia of the applicable AC
servomoter. 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 vour Yaskawa representative.

4.4.3 Allowable Cyclic Operating Frequency

Start/Stop cyclic operating frequency is limited separately by Servopack and
Servomotor. It is necessarv 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

Ju, accel/decel current values 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 sxceeds
at load inertia J. = motor inertia Ju X m times.

times/min

m+1

(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 cvcle.




4.4.4 High Voltage Line

If the supply voltage is 400/440 V, the voltage must be dropped from 400/440V to
200 V* by using a power transformer. Table 5.13 shows the transformer selection.
Connection should be made so that the power is supplied and cut at the primarv side
of the transformer. ‘

* 100V for Servopack type HR {ii’} BABII.




45 POWER LOSS

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

Table 4.2 Power Loss at Rated Output

Power Loss
Servopack Type | Output
Current | Main Regenerative | Control Total
CACR- Circuit |Resistor * | Circuit
A W W W W

HRASBAB12 0.7 20 - 50
HRO1BAB12 1.0 25 - 55
HRO2BAB12 2.0 30 6 66
HRO3BAB12 2.7 35 6 30 71
HROSBAB12 - 3.6 55 6 91
HR10BAB 7.6 70 20 120
HR15BAB 1.7 80 20 130
HRO3BB 3.0 20 10 90
HROSBB 4.2 40 10 110
HR10BB 7.6 70 20 150
HR15BB 1.7 80 20 160
HR20BB 18.8 100 40 ® 200
HR30BB 26,0 160 80 300
HR44BB 33.0 210 100 370
HRGOBB 45.0 300 120 480
HRASBAB11 1.2 20 - 50
HRO1BAB11 1.7 25 6 61
HRO2BAB11 2.9 40 6 30 76
HRO3BAB11 3.6 50 6 86
HRO5BAB11 5.5 45 15 90

% 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.




K3 connecTion

TYPICAL CONNECTION

Basic Connection

POWER SUPPLY 3-PHASE

. o
200 TO 230 vVAC © 105

LAY

50/60 Hz

1 MCCB

(FOR TYPE HRITBABI2: SINGLE-PHASE 200 TO 230 VACT 1%%)

(FOR TYPE HRODIBABIL: SINGLE-PHASE 100 TO 115 VAC ¥ 12%)

OFF

SERVOPACK -
TYPE CACR-HR

Note
EXT. NOISE PREVENTED BY NOISE FILTER. MOTOR WITH
(BRAKE USED )
NOISE [t fnlielpehal eyt o ===
FILTER | FU SrArE =] 2RZ BRAKE_I '
—o

| T o° [;owsn b Co

| + SUPPLY. J 1

| l e — |

I : 2RY 2RZ sup !

: ! S At !

i |

! [ L PR J

]

|

|

I

+

l .

! IRy

: SERVO TROUBLE INDICATION

| POWER ON_j 1Ry 1MC POWER SUPPLY ON/OFF

| o—t‘g‘g‘: PROVIDE SURGE SUPRESSOR

|

]

I

]

]

|

!

L

(PROVIDED BY USER

To switch the brake
power supply circuit
ON/OFF at the DC
side, surge voltage
may damage the
brake coil. Therefore,
a surge suppressor
must be mounted near
the brake coil.

SUP : surge suppressor,
CR50500 BL (OKAYA
ELECTRIC INDUS.
TRIES CO, Ltd) or
equivalent

SUP TO MAGNETIC CONTACTOR OR RELAY.
*2
- * 2
DO NOT FAIL FAN ALARM
TO GROUND.
L
|
\ LEAD LENGTH: LESS THAN 20m (78740in)
DO NOT FAIL TO PROCESS CONNECTING CABLES: USE YASKAWA DWG.
SHIELDED CABLE ENDS. DP8409123, DE8400093 OR B9400064.
REGENERATIVE
RESISTOR #*2
30~ F-—
YeO--——— - 4 * 1: Terminal S is not provided
for Type HRIL.:2BAB1!L.
» 2 Addedonlyto Type HR60BB.
SERIAL
COMMUNICATION
CONTROLLER
4CN . -
o o
- t RXD
—8 T 4-e— % RXD
_1sigrBXD TXD
-9 |g *RXD e 4TxD !
-1 oy t— v l
(RS422) ) -

DY
2VDC 24v —11 ALM
- POWER 024V
SUPPLY Ty
—12 BK
H —19 24V
—13 024 V
SERVO ON oo L g SVON
STOP COMMAND Q 0— —15 STOP
AUTO. o o —16 AST
OPERATION
START [5¢N]
OPERATION — ] — 1 +24v
MODE SELECT O O 10 MAN
MANUAL — .
REVERSE COMMAND?: 0 O —11 MCW
MANTAL o o _12 MCCW
FORWARD COMMAND | " 12 McC
ALARM RESET 0 O —15 RST
' —18 024V
POSITIONING | ¢ I
COMPLETE | | 14 | 5 POSI
OPERATION ol p _——
ERROR —1'—] i 7 ERR
' — 2 024V
| —33 024 Vk

Fig. 5.1 Basic Connection

— 55




51.2 Typical Connection at Positioning by Station No.

Note: For power supply and motor connection,

refer to Fig. 5.1,
SERVOPACK
TYPE CACR-HR
' [5¢n) :
“(50P)
+24V Yy ALY g19 (205)9
M, — . 4 ~-— 24V
- ALl ] 20 2! ;j
P! —_ [ —%
ALARM CODE e i 121 1 (ZERO) STP ‘
b — - 177, (ZERO)DEC ZERO-POINT STOP LS
AL3 22 e ZERO-POINT DECEL STOP LS*
BATTERY ALARM  { | Mm BATALM _ [ 138 167 SERVO ON
Ui AT s BT START SIGNAL IN AUTO(ZERO-POINT RETURN) MODE"!
AUTO. OPERATION MODE m———i;‘—l— l—éi TEMPORARY STOP COMMAND »
M -
MANUAL OPERATION MODE Yy ANLT 44 3 POPERATION COMMAND
POSITIONING COMPLETE COIN)  frvrg—FOS! %S ov
J POS2 6
POSITIONING NEARNEAR)  $30™F jﬁ
ERR 7
INPUT ERROR ¢4— -
He +24V 1 A1 ALM SERVO ALARM
ZRN ! 9 Az BK BRAKE RELEASE
i — : = 424V
(MODE SELECT) ), MAN 10 20 %
—o" ?AUT 3
p FULS 7 4CN EXT.PULSE TRAIN REF.SETTER
o d_—rTcW—'—”"ﬁ_ (20P) (5V DIFFERENTIAL OUTPUT TYPE)
cw 49,0 —_ s a7 /
MANUAL OPERATION (% [ == wocw 12 <4 T DC_AVR
CURRENT LIMIT COMMAND 45 >— CUR 55 = .
RESET — RST 15 <k ‘
Oo— T
E— SP2ND 45 1L oV, :
o H
FEED SPEED SELECT { SP3RD T a6 ol eai !
— 1
5o DRO 13 —{ 131 #FA | [P!
o— y . '
ROTATING DIRECTION SELECT — DRI 14 2 18, FB | T'
o>— : ;,—]_1_ PG PULSE OUTPUT
oV 2 —{ ; 12°] *FB , (P,
(12" % 27 T T
23 L _ov.: .
18 Y Vo
_ — - 20, rc\__t .
s CDo 16 . ————w Note : The wiring length of the external pulse train
B CDl 17 ! reference setter must be 5m or less.
[ S CD2 24 j
> [&o8) 25 ,
— Chs 26 i
T % [ 27 ‘
STATION NO.REF.DATA | 0 O———=—= p |
{BCD OR BINARY) o o CD8 28 i
»Ol CD7 ) :29 |
| 6 o CD8 30 } (4CN) USED AT PARAMETER SETTING
o o— (97 31 [ s D el e R P 1
Dutling oo 32 t i P R$422 PORT |
22 Coi1 40 : '
‘40 o= s | (SERIAL COMMUNICATION) :
STATION NO. = S0 43 i * ASYNCHRONOUS !
READIN SELECT 0 m ! COMMUNICATION SPEED |
— ‘ H 9.6/4.8/2.4/1.2 [}
+24v Y p— 28 ' X BAUD :
— ] ! ‘
Pl J34 1 ; PARAMETER SETTING PERSONAL COMPUTER) |
e Pz 35 JEEE B
STATION NO. @5h pum—" Jr;
CURRENT DATA P3 36
vy y. (5P) |
e — | 3 BAT
P4 37
YTy | "1 FOR ABSOLUTE ENCODER
e : 1 1.5 OBAT T 36TO45V
S0 (MOUNTED TO TYPE HRZ3BAB ON FRONT PANEL

AND TO TYPE HR:;3BB ON BOARD)

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

LS: Limit Switch

Fig. 5.2 Typical Connection at Positioning by Station No.




5.1.3 Typical Connection at Positioning by DG-SW. Data

Note: For power supply and motor connection,
refer to Fig. 5.1.
SERVOPACK

TYPE CACR-HR

+24V m ALO
Ay ALL 2 +24V
e i b 11 (2ERO) STP
Ly : 2 .
ALARM CODE 'y — , 1771 (ZEROIDEC ZERO-POINT STOP LS*!
AL3 22 —%——£91 ZERO-POINT DECEL STOP LS"'
Ny 8| ] SvoN = .
BATTE o BATALM 8 Ti6 % AeT _ous] SERVOON
RY ALARM ° ¢ T —1, 1% stop 2 O START SIGNAL N AUTO GEROFOINT RETURN) MODE .
AUTO. OPERATION MODE 7™ AUT-LT — . 5% Foon =" TEMPORARY STOP COMMAND
. e MAN-LT 4 —— 5 o
MANUAL OPERATION MODE /"Ny- - 9l ] n-oT (| PAOPERATION COMMAND
N [e] POST 5 TEEE REVERSE STOP LS
POSITIONING COMPLETE (COIN) {1y — " -5 FORWARD STOP LS
POSITIONING NEARINEAR) g Y — T U1 am ov
INPUT ERROR HNy, ; — 17y} SERVO ALARM
+24V 1 12 ) BK BRAKE RELEASE
—. | 20 ] oy BRAKEREIBASE 24V
ZRN 9 —
o\____—ﬂ
(MODE SE%F@_ 4CN
S AT ! l (z0P) (LINE PG) OR (PULSE TRAIN INPUT)
/ PULS 47 j i (5V DIFFERENTIAL OUTPUT TYPE)
Ty MCW 1m . 17] cA 77N PA
MANUAL OPERATION (gng Pt MCCW 12 <[ 1i1)keca | {p} *PA DC AVR
— 8 ~ 161 CB . ! 1 pB +5V
CURRENT LIMIT COMMAND Lo o CUR _ :
ALARM RESET — RST 15 < [1ofecB . P, L w
o— o g ‘
o SP2ND - a5 Lid oV .
eDAD B y ]
FEED SPEED SELECT { et SPIRD ‘42 19) el !
— L 4 T
MOTORLINE PG SWITCHING -0 o MPG/LPA_ & 1> 13LeFA , P,
oV ov 2 IS :: :}; 5 PG PULSE OUTPUT
g ' ! .
23 21y ov ! !
is B ST
Dsor 37 ! + ! (EXTERNAL POSITION INDICATOR : TYPE MCIF-L8)
DS03 36 14) TXD, ; '
DSO2 35 4> 8il#TXD: {P, 2
DSO1 34 3ig ovi | 3 1 |+1/2]3[4|5(6(7|8
— - oV i 9
23 o
) DS00 = 20}, FG %
4 - . c Note : The wiring length of
21] 20] 19| 18| 17| 1 DSI10 ’ _16' the line PG or pulse
2 DSI1 17 train input and exter- sypC "~
DG-SW UNIT 3 5112 24 nal position indicator
. —4—4' s.l s must be 5m or less.
- DSII3 L = (4CN) USED AT PARAMETER SETTING
. s ] Dsil4 p re----= LRy e -=—=-
RS422 PORT
+1j2|3(45/6(7|8) & T pois 27 ! Wl o N :
7 DSIi6 28 14> silsTXD! P, (SERIAL COMMUNICATION) ]
(POSITION REF. DATA) 8 DSi7 29 | 15 RXD! ! * ASYNCHRONOUS '
7 | T o eRXD: [PL ] - COMMUNICATION SPEED !
1 : 1 314 ov ! 9.6/4.8/2.4/1.2 !
9 30 ]
1{2|3(4|5]6 , DSTZ0 ' ' 20 Fo 7 v BAUD !
10 | DSzl 3 H ‘ :
(FEED SPEED REF. DATA) 11 | DSR2 32 R | . PARAMETER SETTING PERSONAL COMPUTER |
12 [ 40 !
2 SETS (POSITIONING, SPEED): Dofes o
TYPE MCIF-D& 13 ) Dsl2d 4 P
1SET (POSITIONING ONLY): 14 | DSI25 42 31| BAT
TYPE MCIF-D§0 15 1 DSI%6 43 L. FOR ABSOLUTE ENCODER
16 | DSi27_ 44 1.5 4 0BAT T 36 TO 45V
- - ‘,»50 (MOUNTED ON TYPE HR{:IBAB ON FRONT PANEL
Note : For internal circuitry . ANDON TYPE HR I BB ON BOARD)

refer to Fig. 5.4.

Additiona]]y, the wir-

ing length of the DG-,

SW unit must be 5m *! Slgnals related to zero-point return are needed when incremental encoder is used.
or less.

Fig. 5.3 Typical Connection at Positioning by DG-SW Data




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

(POSITION REFERENCE DATA)

ﬁ HRaaan }
101
| T

(FEED SPEED REFERENCE DATA)

Fig. 5.4 Details in DG-SW Unit




5.1.4 Typical Connection at Positioning by Serial Communication

Note: For power supply and motor connection,

) refer to Fig. 5.1.
. SERVOPACK '
TYPE CACR-HR
2CNj| »
(USER CONTROLLER) [4cN] @
! ' v
] P
L RXDJ, /> TXD [ 14 2 1] — t2ev
“ T T Y .- .
ERIAL COMMUNICATION | @R"Du L {Pi *TXD L8 < 1|, (ZERO)STP -
1
T 1
9

2

© 3|z

— O

: ] * P! 9 .
96/a8/24/12 | o R - N-OT ZERO-POINT DECEL STOP LS *
k BAUD : e o %30 : 1o p P-oT - REVERSE OVERTRAVEL LS
1 . . e 4 3 4 W FORWARD QVERTRAVEL LS
! RS422 PORT o ¢ ov
. 11 |, ALM
— v m SERVO ALARM
[ 12, ], BX
o ) —4 BRAKE RELEASE
(TYPICAL SERIAL COMMANDS) 20 Ly +24V
SVON SERVO ON
SVOFF SERVO OFF
SPDX + - x [SPEED SETTING
MOV x - - x_|POSITION SETTING
ST AUTO. OPERATION START
| JOGP MANUAL OPERATION (FWD) ON ACN]
SKIP MANUAL OPERATION STOP ACN]} 1 (EXT. PULSE GENERATOR)
RN ZEROTOINT RETURN START (20P)" i (5V DIFFERENTIAL OUTPUT TYPE)
' PA
PON. EXT. PULSE TRAIN 17 .
OPERATION MODE % PA DC AVR
PB +5V
(AUTO. TRANSMISSION DATA FROM SERVOPACK) % PB oV
oV
COIN POSITIONING COMPLETE
_ ALMx - - x TALARM (ALARM NAME)
(TYPICAL MONITOR DATA) -
PG PULSE OUTPUT
PUN=X- + X JCURRENT POSITION
PER=x - - x_[POSITION DEVIATION
NFB=X: - X | CURRENT SPEED
. J — Note : The wiring length of the external pulse
[TcN X : train reference setter must be 5m or less.
(5P)

FOR ABSOLUTE ENCODER
3.6 TO 45V

(MOUNTED ON TYPE HRITBAB ON FRONT PANEI;)
AND ON TYPE HRI_:BB ON BOARD

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

{ Fig. 5.5 Typical Connection at Positioning by Serial Communication Input




5.1.5 Typical Connection at Positioning by Command Table

Note: For power supply and motor connection,
refer to Fig. 5.1.

SERVOPACK
TYPE CACR-HR
R
2
-
+24V ALO & 19 20,9'
e — 20 +24V
L~ ALl ) 2]
_“_I —_ [ —
ALARM CODE oy AL2 21 L ) (ZEROISTR
+I e ‘22 17 (ZERO) DEC ZERO-POINT STOP LS"1
b~y : i ZERO-POINT DECEL STOP LS"1
BATTERY ALARM {A%T  BATALM | i 1 SERVO ON
A ‘ m“"—] AUTLT |3 T START SIGNAL IN AUTO ZERO-POINT RETURN) MODE
UTO. OPERATION MODE  #7C"y p— Ty TEMPORARY STOP COMMAND
MANUAL OPERATION MODE m——ﬂ-—— —9,—4 P-OPERATION COMMAND
POSITIONING COMPLETE (COIN) ¢y POSI b 5 s REVERSE OVERTRAVEL LS
e J— : , ; RTRAV
POSITIONING NEAR (NEAR) ¢/ Yo POS2 Y. .’G 3] FORWARD OVhRTl;f‘;/ ELLS
INPUT ERROR $77 - =RR $ g7 ‘
+24v 1 _l_lﬂ;ﬂ_m SERVO ALARM
— { N — 3
ZRN " 9 12 } BK BRAKE RELEASE
o S R 2t Sl
(MODE SELECT) ), MAN (10 20 +24V
—o AUT T =
P wois ‘“? EXT. PULSE GENERATOR
" — ; (20P) (5V DIFFERENTIAL OUTPUT TYPE)
MANUAL operatioN (S, [0 e 1 L17) ca ~N PA
AW | 5o MCCW Al12 <.|: 11, %CA | |P, m DC AVR
— 1 +
CURRENT LIMIT COMMAND 40O CUR g 8 161 cB \ 1 m. +6
ALARM RESET 5 RST Ths <‘[>1 AT RN [#PB_~ ov
- M [ .
L 5 SPzND 45 1 oV [ oV,
oﬁ v 1
FEED SPEED SELECT { 85 SP3RD 46 Cq8) Fal !
_L} 137 »FA | P!
8 1 FB | |
PG PULSE OUTPUT
ov ov &) | 121 sFB T
33 2 oV 1 E
d 1
— 20 Fel\__
s €O 16 e
oo cbl 17 !
— o2 ] |
o s |
) — CD3 25
REFERENCE DATA | 810 © — 4
1640 ¢ CD4 £ 26
320 o— CD5 27 ]
| !
‘ ]
! ‘[ (4CN) USED AT PARAMETER SETTING
| . ! oo T T TrsemPoRT T 1
!
]
'
1 (SERIAL COMMUNICATION) !
I - ASYNCHRONOUS !
k : - COMMUNICATION SPEED :
! ) 9.6/4.8/2.4/1.2 ||
+24V 23 | k Baup :
1}
|
|34 ] ‘ (PARAMETER SETTING PERSONAL oommm_j'
4 35 N
ZONE SIGNAL* ‘ 1CN
& 36 (5P) |
w37 31 BAT .
o L. FOR ABSOLUTE ENCODER
1.5] OBAT T 36TO45V
gL {MOUNTED TO TYPE HRI:BAB ON FRONT PANEL
AND TO TYPE HR::BB ON BOARD)

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

Fig. 5.6 Typical Connection at Positioning by Command Table




5.2 MAIN CIRCUIT TERMINAL NAMES AND OUTLINE

Table 51 Main Circuit Terminal Names and Qutline

Symbol Name Qutline
= Main curcuit power | 3% e 200 to 230vac T19% | s50/60Hs
®©® supply input terminal p -15% ‘
@@@ Motor connection @and motor terminal A; @ and motor terminal
terminal B; @ and motor terminal C connected
>3 Control power supply |g! . +10%
@ @ input terminal Single-phase 200 to 230VAC —15% 50/60Hz

@-—) Grounding terminal Connected with motor terminal D to ground.

*35

@_ @ Regenerative resistor | Regenerative resistor connecting terminal

connecting terminal (Normally, no connection is necessary)
okl Motor cooling fan ) Conection needed only when Type USAMKD-60B is
’ ®® connecting terminal used.
*1 :@®), (Dfor Type HR 77} BABLL] o
%2 : Single-phase 100 to 115VAC T10%  50/60Hz for Type HR 177} BABLL
-15%
+10%

Single-phase 200 to 230VAC 159 ° 50/60Hz for Type HR {li’} BAB12.
*3 : ([@,E),@® only for Type HR60BB

- ) +10%
*4 : Single-phase 100 to 115VAC -15%

*5 : External resistor must be connected for Type HR60BB.
*6 : Provided only for Type HRBOBB.

5.3 CONNECTOR TERMINAL (2CN) FOR I/O SIGNAL

5.3.1 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 . _ ot # HONDA Tsushin
Right angle 20P . MR-20M MRP-20M01 MR-20L Co.. Ltd.

* Standard attachment of Servopack




5.3.2 Connector 2CN Layout and Connection

Table 5.3 shows the terminal lavout of connector 2CN and Fig. 5.7 shows the wiring
diagram for 2CN,

Table 5.3 Connector 2CN Layout

1 2 3 4 5 6 T
STP +24V — —_— — (BATH) (BAT-)
(At Zero-Point
Return) STP 24V —_— E— —_— (Battery Input for Absolute
Zlero-Point Encoder)
Stop LS Input
10 11 12 13
SVON N-0T P-0T ALM BK ov
Overtravel LS Input
Servo ON Input Servo Alarm Brake Release ov fqr ALM.
Reverse Side Forward Side Output Command Qutput | BK Signal
14 15 16 17 18 19 20
—_— - STOP AST DEC PCON 24V FG
Temporary Stop | Start Command | (At Zero-Point | Proportional 24V for Input | Frame Ground
_— Command Input | Input Return) Decel | Operation Signal (Shielding
LS Input Command Input Process)




+24V 0V : SERVOPACK

| 2-19 ' . -
J 47k0 ! =t
SVON 2-8 L P ¥~ = SERVOON
—o 0*—4{»-———:% g
Lo ~—= q c B
o b-16 4.7kQ : Y :K : —e= START
- c--=zz=3
t . ]
STOP 4.7kQ Y= —e= TEMPORARY
- o— 21 '____EJ STOP
- ] %
L gl | REVERSE
N-OT 2-9 4.7kQ AYSL ™ 2
_____ J 3
— o= B 0 z
] —- 1 RWARD | <
_ [ 2-10 47ke 1 -—KJ ™ SiDE 2
=== 3 ' /
' ZERQ-POINT RETURN |
2-17 47kQ :ilx i === (HOMING) '
L= = == J DECELLS
————— ~
)
,_ 47kQ ' PROPORTIONAL
oo PCON 218 T2 Ii;:K 1T OPERATION
12-2 1 b ZERO-POINT RET
T POINT RETURN |
2 g— {3} — ——__ 2 DECEL LS
MBY  aLm 2-11 ro---- al
L"__I T ! j"‘ 1 ~=—— ALARM
Ty =
2RY — L
g BK 2-12 . r-——-= i
- L .
Lh—] i t J=¥ ! = BRAKE |
Iz 13 i "* ! RELEASE'
| P, -

Fig. 5.7 Wiring Diagram for 2CN




5.3.3 Description and Usage of 1/O Signals of Connector 2CN

(1) Input Signals

. level when contact closed, H level when opened.

Signal | Pin Name Effective Function

Name No. Logic

SVON 8 Servo ON ——L_— Base block on main circuit transistors
is released. Motor becomes in current
conduction when this signal is ON.

AST 16 Operation Sms or more Operation start signal in automatic
start —f—+=—— | operation mode or zero-point return
: -——u——— mode.

Starts by
rising edge.

STOP 15 Temporary stop Operation stop command in avtomatic
reference 5ms or more | operation mode or zero-point return

__J— (homing) mode. When this signal is OFF.
operation stops at specified accel/
decel speed (parameter setting).

N-0T 9 Forward side Connects overtravel limit switch signal
overtravel LS r————-— according to forward or reverse side.

This signal is turned on at normal

P-0T 10 Reverse side operation and of f when limit switch
overtravel LS is active, .

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

phase-C pulse signal, zero-point return
is performed.

STP 1 lero-point ﬂ Used in zero-point return (homing) mode
returnchoming) I (refer to Par.6.2.3 (1) d). After
stop LS deceleration by STP signal. zero-point

return is performed.

PCON 18 Proportional —L__ Speed loop control mode is switched
operation from PI (proportional-integer) to P
command (proportional) operation.

(BATH) 6 Absolute —_]_3. 6V | Not used normally. (Battery provided
encoder for HRI_IBAB on the panel and for

(BAT-) 7 | battery input | —— HRI73:BB on the board.)




(2) Output Signals

Signal | Pin Name Effective Function
Name No. Logic '
‘ALM 11 Servo alarm —{— Output transistor is twrned o‘fAf when
an alarm occurs. (Normally ON)
BK 12 Brake release .| OQutput transistor is turned on by brake
signal - _l— control circuit when servo ON status.

5.4 CONNECTOR TERMINAL (3CN) FOR ENCODER

5.41 Applicable Receptacle and Cable Specmcatlons

Table 5.4 Applicable Receptécle and Cable Specifications

Specifications Applicable Receptacle Type Connecting Cable
of Connector Used Specifications
in Servopack‘ -Soldered Type | Caulking Type Case Maker
. » HONDA DP8409123,
y gﬂf ZOR';’A wop | MR-20F * MRP-20FO1 | MR-20L * | Tsushin B9400064 or
1ent 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. The) can bhe purchased at prepared -
iength on request.

(Table 5.5)




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 Cable Co.

Finished Dimension

¢ 8. Omm

@ 7. 5mm

@ 10. Omm

(Recommended
Receptacle Type)

(For soldered type)

(For soldered type)

(For caulking type)

A, | Red A, | Red 1| Blue-white
A; | Black A, | Black 2 | Yellow-white
As | Green/yellow As | Green/yellow 3| Green-white
B, | Blue-white/ F, | Blue-white/ 4 | Red-white
Internal blue bive N EE———
Configuration and | —F———— I B — 5 | Purple-white Twisted
Lead Colors B: | Yellow-white/ F. | Yellow-white/ —t— | cable
DP8409123 yellow yellow Twisted | 6 | Blue-brown
and _— —f————————— ¢ cable —
B9400064 Bs | Green-white/ F. | Pale green- 7| Yellow-brown
are standard. green Twisted white/pale —
—t—— ¢ cable green 8 | Green-brown
B, | Orange-white/ —_— —
orange F. | Orange-white/ 9 | Red-brown
———— orange —
Bs | Purple-white/ — 10 ] Purple-brown
purple —
Bs | Gray-white/
gray
YASKAWA Standard length: 5m. 10m, 20m

Specifications

Terminal ends are not provided (without connectors).

NOTES

1. When applicable cable is used, allowable wiring distance between Servopack and motor (PG) is 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) is available.

Contact your YASKAWA representative.




v @ @ @ 2@

5.4.2 Connector SCN Léyout and Connection

The terminal lavout for the Servopack connector (3CN) 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.

Table 5.6 Connector 3CN Layout

1 2 3 4 5 6 7
PGOV | PGOV | PGOV | PG5V | PGSV | pesv | —
8 9 10 i 12 13
— — — — . | BAT' | BATO"
14 15 | 16 17 18 19 | 20
PC PC | PA PA | PB | PB FG

t Required only when absolute encoder is used.

ABSOLUTE ENCODER

SERVOPACK

L BLUE 4Py
A wamemLe |y
B yELLow | e
C WHITENVELLOW,
D Green | \P
E WHITE/GREEN |

F

PA
*PA

e ) : RED
ﬁ BLACK o/

4

WHITE/GREY
Rorance | P
T
WHITE/ORANGE ! |
s |
H 1
[ !
GREEN/YELLOW | ArL
J \\ ’l
0.5mm* CD
l CABLE
P DP8409123 {Absolute encoder specifications>

T T shows twisted shielded cable.

Note: _‘._!_;_

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

Type MS3108B20-29S (Angle plug)

Type MS3057-12A (Cable clamp)

Fig. 5.8 Connection between 3CN and Absolute Encoder
(When soldered type cable DP8409123 is used)

— 67 —




ABSOLUTE

SERVOPACK

s —
*PA
*=PB
*PC
+5VP |
oVP

\
N

CABLE
DE8400093 <Absolute encoder specifications>
) ) ) — Connector: Type MS3102A20-29P (Receptacle)
Note: | ' shows twisted shielded cable. Accessory (not attached):
— Type MS3108B20-29S (Angle plug)

. . Type MS3057-12A (Cable clamp)
Fig. 5.9 Connection between 3CN and Absolute Encoder

(When caulking type cable DE8400093 is used)

INCREMENTAL 0.2mm?

ENCODER SERVOPACK

e e L BLUE  / § B°
P LA waite/BLUE ! ¢
YELLOW | P
C i
WHITE/YELLOW,

PA
*PA

PB
*PB

D ]
GREEN 1 |
]

PC
*PC

F

RED
HBLACKS |
G

v—‘ +5VP

ovp

0.5mm*

GREEN/YELLOW

H J / AY ’ :
| 3-20
][ 0.5mm’* ( | )

;” i:! %34%{)‘(1554 <Incremental encoder specifications>

) 1 — Connector: Type MS3102A20-29P (Receptacle)
--TrT . . Accesory (not attached):
Note: . shows twisted shielded cable. Type MS3108B20-29S (Angle plug)
N s Type MS3057-12A (Cabte clamp)

Fig. 5.10 Connection between 3CN and Incremental Encoder
(When soldered type cable B3400064 is used)




INCREMENTAL 0.2mm’ FOR ALL o
_ENCODER _ i 3CN SERVOPACK

PA

*PA

PB

*PB

PC

*PC
+5VP
ovP

:
T
)
[l
1
[l
i
i
[]
’
.
H
i
'
1
1
!
[}
.
[
1
'
'
1
n
0
[
'
'
1
.
'
.
)
’
'
1
1
1
'

T
i
L

CABLE
S P DE8400093 . (Incremental encoder specifications?
_:_,_:_ Connector: Type MS3102A20-29P (Receptacle)
Note: | { | shows twisted pair shielded cable. Accessory (not attached): -
-‘Jq— :
AR Type MS3108B20-29S (Angle plug)

Type MS3057-12A (Cable clamp)

Fig 5.11 Connection between 3CN and Incremental Encoder
(When caulking type cable DE8400093 is used)




5.5 CONNECTOR TERMINAL (4CN) FOR I/O SIGNAL

5.5.1

Applicable Receptacle

Table 5.7 Applicable Receptacle

Specifications of
Connector Used in

Applicable Receptacle Type

Servopack Soldered Type Caulking Tvpe Case Maker
MR-20RMA . B o_onl * HONDA Tsushin
Right angle 20P MR-20F MRP-20F01 MR-20L Co.. Ltd

* Standard attachment of Servopack

5.56.2 Connector 4CN Layout and Connection

Table 5.8 shows the terminal layout of connector 4CN and Fig. 5. 12 shows the wiring
diagram for 4CN.

Table 5.8 Connector 4CN Layout

1 2 3 4 5 6 7
ov ov ov — (+5V) - _
0V for (Serial communication) +5V output
(Pulse train command) (Puli-up
(PG division output) signal — resistor — —

connection)

8 9 10 11 12 13

+TXD *RXD *CB ¥CA *FB ¥FA

For serial communication
(RS 422>

Line receiver negative PG division output
side input for pulse train| line driver negative side

command output
Line driver |Line recei- _ _ _ .
negative ver negative| B¢ Input A¢ Input Bé Output A¢ Output
side output | side input
4 15 16 17 18 19 20
TXD RXD CB CA FB FA FG

For serial communication | Line receiver positive PG division output line Frame Ground

(RS 422) side input for pulse train | driver positive side (Shielding
command output process)
Line driver |Line receiver
positive positive Bo Input A¢ Input Bo Qutiput A¢ Output
sice output | side input




(MASTER CONTROLLER)
(T~ — =TT =
: R L SERVOPACK
! R: RESISTANCE Tr | N , :
! 1K - 10kQ ‘RXD | L TXD | 4-14
' v I T
l ~<L: RXD P L | *TXD B}/I—*smmc
f | ro T '
SERIAL COMM N R ! : SERIAL
! UNICATIO I‘ | : COMMUNICATION
| - ASYNCHRONOUS . . 1 CONTROL
1 Txp V1 Vo RXD | 4-15
| ~COMMUNICATION SPEED + — o
! . * TXD 1PT P *RXD | 4-9 RECEIVING
I 96/48/24/12 1 IS T
' kBAUD 1 ov | 411
: ov + +— —
N _ o J Lo
]
[
(REF. PULSE GENERATOR OR LINE PG) : :
Tttt T T 1 ;ﬁL CA lg-17 )
b .oy pHASE —& ! PI i * . _J>—> REF. PULSE
| DIFFERENCE L — CA G4-11] {FULSE OPERATION MODE
| 2PHASE PULSE N [ CB 14-16 o
*SIGN+PULSE TRAIN 1 [ *CB L 4-10
' ! bl ov [4-2 '
,' ‘CW+OCW PULSETRAIN oV : +—t )
[ —_d : :
(PG DIVISION PULSE PROCESSING CIRCUIT) I' | DIVIDING RATIO: PARAMETER SETTING)
e 0 .
| | 1ol FA 14-19
T M .
o o ——<E ! Pl L xFA Ld-13 23— g
| DIFFERENCE ! L FB ] 4-18 g
2.PHASE PULSE [ a
b <<L ! PI [ *FB [4-12 % }—
: ! 'ﬁlr ov [ ||—3 ’
D oV —j — — o
1 . | [ v
L e o e e __ | to
. [ oV
\ 4 -
- oS 207» FG
(SHIELD END) )
AC el
. PG,
: SERVOMOTOR | ENCODER
When external position indicator (Type MCIF-L8) is used, connect to TXD ) H
(« TXD) signal. JES— )
Do ot use the extemal position indicator &t the séme time as serial commurication. » — |
SERVOPACK —t0N=/ |
EXTERNAL POSITION INDICATOR (Type MCIF-L8) ——
' - - 1 4-14 ’ Note : The wiring length of the external pulse genera-
tor, line PG or external position indicator must
. |+|1|2I3i4lslsl7lslg 4'? be 5m or less.
;-
o [Fe] [ ]
+5VF 0V F'E} . H

\__ +5V oV Y,

When RS-232 port such as personal computer is used, connect as follows:

(4CN) RS-232C PORT
ov
TR (SERIAL COMMUNICATION)
DSR
RXD The same specification
TXD as serial communication
chn command method
RTS
CTS
FG
PARAMETER SETTING
PERSONAL COMPUTER

Note: This connection is applied only for short
distance wiring (2m or less). In other cases,
connection must be performed according to

e RS-422 specifications. J

Fig. 5.12 Wiring Diagram for 4CN




5.5.3 Description and Usage of I/O Signals of Connector 4CN

Signal | Pin Circuit

Name No. Name Configuration Function

TXD 14 1 Data~ | Positive (Line driver) | pata transmit signal from Servopack
tfans- side output ™ | bY serial communication with RS422
mi t | E specifications. When external
signa . ¥TXD | position indicator (MCIF-L8) is

+TXD 8 N?gahv‘: t used. curreni position data are

stde oulpu sent. When data are not sent. signal
line becomes high impedance.

RXD 15 Data Positive (Line Data receiving signal from master
re- side input receiver) controller (personal computer,
ceiv- etc.) by serial communication with

$RXD 9 \ing | Nemtive  |—<C[ XD | RS422 specifications.
signal | side input

ov 1 OV for signal TXD(#TXD), RXD(*RXD), OV for signal

CA 17 Pulse A (Line 1. Reference pulse is input for
train receiver) positioning in external pulse
input — CA train operation mode. (For

¥CA 11 | signal Ag —<E: £CA pulse forms, refer to Par.8.2

“PARAMETER 197.)
2. When line PG (refer to Par.

B 18 Bg (Line 6.2.5 (5)), feedback pulse is

receiver) input.
J— CB

+CB 10 85 —1—.&

ov 2 0V for signal CA(#CA), CB(xCB), OV for signal

FA 19 PG Ao (Line driver) | PG (encoder) division output can be

: divi- obtained. Dividing ratio is set by
sion FA | parameters. Refer to Par.8.2

+FA 13 | output e —‘%7 “Parameter 84",
signal *FA . .

Note: Even if motor rotating
(Line driver) direction setting (hO of parameter
FB 18 Bo FB 14) is changed to 1 (rotating
direction is reversed). phase
— relation between phases A and B is
+FB 12 B ¥FB | not changed.
ov 3 0V for signal OV for signal FACXFA), 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.

No.1 Servo—{> —

No.2 Servo>

e

-

Fig. 5.13

[ SEL-1 ] and [SEL-2 ]

are at 2-3 side, no resistor at the host controller side is needed since pull-up
and pull-down resistors are connected at Servopack side.

For multi-axis configuration. switch | SEL-1 |and | SEL-2 | to 1-2 side and connect

pull-up and pull-down resistors in the host controller side.




5.6 CONNECTOR TERMINAL (5CN) FOR 1/O SIGNAL
5.6.1 Applicable Receptacle Specifications

Table 5.9 Applicable Receptacle Specifications

. Specifications of Applicabie Receptacle Type
Connector Used in -
Servopack Soldered Type | Caulking Type Case _ Maker
MR-50RMA ‘ . | HONDA Tsushin
- * - - O
Right angle 50P MR-50F MRP-50F01 | MR-50L Co.. Ltd.

% Standard attachment of Servopack

5.6.2 Connector 5CN Layout and Connection

The layout for the Servopack connector (5CN) 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 5CN.
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-Wirihg Diagram for 5CN (Station No. Command Method) ' : N

Parameter 15 set value = 01 +24V 0z SERVOPACK
. . . +24V[5o
A%TOMANUAL MAN l—lo ! CHO =
4.7%0
OPERATION MODE SETTING | J ’i“;‘,ﬁ':* ZRN | 5-9 { [Meskal
vun.sEmPu-r ’ULSL -47 ' N
MCW_ | §-11 i1
MANUAL OPERATION (gg’w °_c": Mocw ez e Ii@:
5o pRO__ | 5-13 4 >
ROTATING DIRECTION SELECT (* °—c DRI 1 6-14 i b= [\
ALARM RESET- | { §o- RST_ | 5-15 5 IIE ;
CURRENT LIMIT COMMAND L oo CUR [ 5-8 DN =
i
eND SPEED) | bSO SP2ND 5-45 7 =
SPEED SELECT ((3 RD SPEED) 5 o SP3RD | 5-46 %_: E!:
C
[gssT SPEED) 0 TH SPEED)] : ; 4T T3
SO COMBINATION l | E[: !
@* =
i CH2 ™ =
( 1) 5o CDO §-16 . [-
< 2 (2) —0 O— CDlL_ 45°17 . ! [Jerka £
€ 4 (4) 5o szjl ‘ =1 3=
2 8 (8) — 0O O— CD3_ 25 : F—
Z 16 (10) pO O D4 ~26 4
s 32 (20) | $—00— CDs  [8-27 e 3@
s J 64 (40) 5 o che [$-28 [ ]
S 12860 | b—G5o— cb7__J5-29 e
s ! t-
z L CH3
e 256 (100)] & 5o €D8 0 5°30
< 512 (200)| {5 o €D L5-31 b [Jerkate
& 1024 (400)| { Go- cbio_J5-32 P ko —
L2048 (800) O o— cD11 40 -f;—
A
[
e
L
(COM)02¢ |5-18 Ed
STATIONNO. [P TOP4 DIGITS ) === [ ¢-
CHANGED BY — PS0 43 4
READING SELECT (S!GNAL COMBINATION/ | 0 O~ _J i
5 o PS1 -44
1Q) oy Po |'5-23
. P-_
e 2 (2) ~n 1 -34
4
2 e =i
S 4 (4) P2 | 5-35
(301 SV
gEE ( P3 | 5-36 ’—M:
‘ 8 (8) - .
[817,]=) I D,
Pa 5-37 —L)i:
16 (10) o P4 5‘) _@: ) )
BATTERY VOLTAGE v, BATALM | 5-38
i Dl
comos |4 [ O
) AUT-LT |5-3
AUTO OPERATION MODE .
e J—— D=t
MANUAL OPERATION MODE P - -
POSITIONING COMPLETE ) POS1 5 '—@:
Ti G CO! -
= By o
POSITIONING NEAR POSz {5-6 =
p T .
" INPUT ERROR - ERR | 5-7 e
ol D=t
ugn AL 5-19
1 —r
i Uied _ l z‘_i] :
g ALl -20
8 2 e
: D D=
= wpn 5-21
. -4 N aa &2
e T (D=
S8 Y AL3 | .5-22
Fig. 5.14 Wiring Diagram for 5CN (COM)0 24 ( 5-2
(Station No. Command Method) 1
5-50.
T FG
. - 77 —




e Wiring Diagram for 5CN (DG-SW Comma

nd Method)

+24V 0 24 SERVOPACK
[Parameter 15 set value = 11
+24V [5a
wo 1=
o vl Pl CHO
OPERATION MODE SETTING oMANUAL MAN }s-10 1] 470
) ZRORONT EETRN ZRN ] 3-9 M aska
PULSE INPUT PULS | 8-47 ' .
) — MCW_ ) §-11 14—}
manuaL opERaTION (S, | T 20— MCCW | 5-12 e E@
d
e 1
L = | =
RESET = CUR | §-8 [ 4=
CURRENT LIMIT COMMAND G
y =
— SP2ND | §-45 CH1 b
(@ND SPEED) ——0 o— . loo
spEED SELECT (N0 STEED) | | SP3RD | 5-46 ol Glz
[{1ST SPEED) TO 4 TH SPEED) IS SELECTED BY SIGNAL COMBINATION ) _ 55 | $-4 : Y
L-PG SELECT ——0 = 14 |® EE
y=
DG-SW UNIT : =
MCIF-D86 J CH2 EL:
DSI10 -16
Note | The wiring length of the DG-SW unit must be gggzlgﬁ CE ; DSIi -17 3} rke '8 =
5m or less. 3 Doli2 | §-24 ! pl’,-. BE
DSI13 5-25 -~
+8 DIGITS ; Dslid | 6-26 ’:'__: [
p Dalis ] 5-27 = !@
(REF.UNIT) Dolle | 6-28 .;__ L
8 DSI17_] §-29 =
L
SPEED 9 DSI20 -30
P DSizl_) §-31 .
REFERENCE :(1) DSI22 -32 i
D5I23_J $-40 e
6 DIGITS } : DS124 ) 5-41 4o
DSI25 5-42 L.
X 1000 REF, 14 /o
(UN]T/L%IIS‘IUI‘E 15 DSI26 5-43 &
2120191817 16 DSI27_ ) 8744 th
(COM)02 | 5-18 7#‘
DSO0 | 5-23
DSO1 8-34 ;@:
el | s
DSO3 |5-36 Er—
DSoa |s5-37 a
BATTERY VOLTAGE g BATALM |5-38
LOW ALARM T L _{E:
(COM)0,, } 5-33 ’—E
AUT-LT |§-3
AUTO OPERATION MODE gy
S p— D
MAN-LT |5-4
MANUAL OPERATION MODE pn e ¢ I E._:—{[:
POSITIONING COMPLETE —g™, Post i N
COIN, " Lged - = E
¢ :>051 o POSZz |96 ’—_,L{
TIONING NEAR — 12-
(NEAR) L ERR -7 £E
/T 3 E—E)_
INPUT ERROR TS
. _ ALD -19 ’—lb*—-
] ' ALl 20 =
8 ugn —yTT g 2
= z Lied — =
g i AL2 §5-21
2| = D=t
usn  alTN N
(COM) 024 | 5-2
Fig. 5.15 Wiring Diagram for 5CN
(DG-SW Command Method) 5-50




*Wiring Diagram for 5CN (Command Table Method)
Parameter 15 set value = 4]

+24V Qa0 SERVOPACK
+24V [ 5-1
uTO 1
MANUAL MAN 5-10 47k Q
OPERATION MODE SETTING e ZRN_] I5-9
o MLE LT PULS 5-47
W — . MCW 5-11
MANUAL OPERATION (gcw 20 ocw 11512 3
209 DRO 5-13
ROTATING DIRECTION SELECT(+ g Bri 514 =
~ 0o RST 5-15 E@:
ALARM RESET | $—0 0——g=—1 | Y
CURRENT LIMIT COMMAND | ¢—0 © CE
— SPzZND | 15-45 =
@ND SPEED)| t—o0o© CLOLIY 8
SPEED SELECT( (3ND SPEED) > SP3RD J 15-46 [@:
=
@ ——
(1ST SPEED) TO (4TH SPEED) : [@:
IS SELECTED BY | =
SIGNAL COMBINATION CH2 E@:
P CDO0 5-16
1 5 0 |
2 g DI 5-17 ! Dame 8=
POSTION NO. . 00 o L5z L 3 :El
SPEED NO. 8 o0 o 525 -_— :
REFERENCE DATA| - = =26
A 32 —0 O CD5- 527 @:
(COM)0. | {5-18 ki
P0f 15-23

t3
=
o
[g PRI T
. 4 | =l

2 aaa"
» L _ . Ij:g:
: P2 | |5-35
ZONE SIGNAL ) 4 T - »—I&[:
18 e P3) 15-36
osy 7i =
6 - P4} |5-37
mI 5-38 ']:E
BATTERY VOLTAGE e
LOW ALARM S | I D=
(COM)Oz.l 5-33 =4
AUT-LT | |5-3
LYY,
AUTO OPERATION MODE Y — @—_—
MANUAL OPERATION MODE -
POSI ] 5-5 r—@:
POSITIONING COMPLETE PN -
T Deg
POSITIONING NEAR POS2._ 156
(NEAR) == | s | zzﬂ
INPUT ERROR . D-g_—_
" ALD [ 5-19 : a
Y\,
K ALl I 5-20 ._D_"ﬂ:
ALARM CODE 71 ,
4" - ALz I 5-21 —M
8" Lk_].. A3 ) I5-22 M‘
S |
(COM)0x | {5-2
. .. . M 5_50
Fig. 5.16 Wiring Diagram for 5CN T FG
(Command Table Method)
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5.6.3 Description and Usage of I/O Signals of Connector 5CN
(1) Common 1/0 signals: Can be used regardless of position reference method (set by

parameter 15),

» Qutput Signals

including serial command method.

Signal | Pin . . .
Name No. Name Effective logic Function
ALO 19 | Servo Alarm Qutputs the contents in binary when an alarm
— Code Output® occurs (ALM signal = H level) or an error occurs
AL1 | 20 ) (1,2,4,8) ‘ (ERR signal = L level). (Refer to Par. 6.3.2 (9).)
Az | 21 Signal Name | ALO | AL1 |ALZ | AL3
AL3 | 22 Binary 1 2 4 8
ERR 7 | Brror Qutput ' Outputs if contact reference data error or mal-
function during motor applied with current. Does
not operate when ERR signal is operating (L leveD).
P0S1 5 | Positioning Outputs with | current position — aimed position |
Complete Output ‘ < parameter 6 set value.
(COIND (Refer to Par.8.2, “Parameter 6".)
P0S2 6 | Positioning Qutputs with | current position — aimed position |
Near OQutput < parameter 45 set value.
(NEAR) (Refer to Par.8.2, “Parameter 457.)
AUT-LT 3 | Opera- Auto Outputs when “auto operation mode” is set during
tion : servo ON status.
Mode l
MAN-LT 4 | Display | Manual Outputs when “manual operation mode” is set during
Output servo ON status.
BATALM | 38 | Battery Voltage Detects and outputs when battery voltage provided
Low Alarm on the board is low (only at power supply turned
ON).

% In the station No. command method (parameter 15
parameter 66 bd=1, current data (station No.)

set value = 0), by setting parameter 20 b6=1 and
output signals (P5 to P8} are enabled

— 80 —




* Input Signals

g;izal ;é? Name Effective Logic Function
IRN 9 |Opera- | Zero-Point | Operation mode — T T
tion Return is determined IRN | MAN | PULS Operation Mode
Mode (Homing) by combination
— Setting : of three types i i i Auto
MAN 10 | Input Auto/ of signals H or
Manual L level setting i L H Manual
described on the |
left. L H H | Zero-point return Choming)
PULS | 47 Pulse
: Operation H H L Pulse
MCW 11 | Manual Motor Signal becomes effective in Motor reverse
Opera- Reverse manual operation mode setting. direction
tion Direction Operation can be performed only | command
Command while this signal is turned on.
MCCW | 12 Motor Motor forward
Forward direction
Direction command
RST 15 | Alarm Reset -——] Resets alarm status. Check the alarm contents

before turning on this signal.

SP2ND | 45 | Speed 2nd Speed | Selects para-
Select meter setting Auto/Manual Pulse
Signal (1st speed) to Operation Mode | Operation
(4th speed) Mode
reference speed. SP2ND | SP3RD
' | Parameter No. Input pulse
(Contents) maltiplica-
tion
. — H H 4 (1st speed) X 1
SP3RD | 46 3rd Speed v
L H 31 (2nd speed) X 10
H L 32 (3rd speed) X 100
L L 33 (4th speed) X 1
TR 8 | Current Limit — Motor curvent is limited with current value
Command ‘ set by parameter by turning on this signal.
PG 48 | Line PG Select ‘Input | — Signal used for line PG. Feedback system is
switched to line PG by turning on this signal.




(2) Reference data signal for [Station No. reference methodJ

(Parameter 15 Set Value = 0)
Signal | Pin Name Effective Logic Function
Name No.
DRO | 13 [ Rotating | + { Rotating DRO | DRL Absolute Mode Incremental Mode
Direc- direction is set
tion by signal combi- H H | Short-cut direction (Error)
Select nation.
Input L H | Station No. increase | Station No.
direction increase direction
DRI | 14 - H L | Station No. decrease | Station No.
direction decrease direction
L L (Brror) - (Brror)
Absoluie/incremental modes are set by parameter 14 b3.
TDO | 16 | Station No. 1 1
— Reference
CD1 17 | Data 2 2
2 | 24 4 4
T3 | 25 8 8
4 | 26 10 16 _
— BCD Binary BCD/binary are
CD5 27 setting 20 | setting 32 | selected by
— ——I—— (0 to 999) (0 to 4095) parameter
(D6 28 40 64 | setting (14 bd).
D7 29 80 128
T8 | 30 100 256
e | 31 200 512
Ch10 | 32 400 1024
CDil | 40 800 2048
—— . Reads out
PS0 43 | Station No. current station H L H L
Read-out
No. data output
Select Input | = =
P51 m (PO to P4) by.
signal H H L L
combination.
PO | 23 | Current (BCD) : (BINARY)| (BCD) : (BINARY) | (BCD) :(BINARY) | (BCD) ; (BINARY)
Station No. 1 1 1 1 10 ¢ 16 100 ¢ 256
— Data Output I I :
P1 34 2 2 2 2 20 @ 32 200 512
7 | 35 T 40 4 |4 ¢ 4 | 40 64 |400 i 1024
| % 8 8 |8 : 8 | 8 i 128 |80 : 2048
P4 37 10 1 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

|
. example,

when : PSO = H, PS1 = H, parameter 14 b4 = 0

_ PO :
. | .
: ' |
: . -_— L2 I LJ
P1 ! .
2 i
1
. 1 .
mT '
[}
1
;
_ i +
POSITION STATION No. —e— T -
9 ‘
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.

_83_

,_47_—..___..____..____——.._ - —f - -
- - - - -

(SRR Sl SRR S | I T
NS et IR ISP IPERPY (PER P Ul S
(o I T S

o A e ] [ Crepy SN P

OJ——-—-——-—-«
A o) oo




(3) Reference data signal for DG-SW reference method
(Parameter 15 Set Value = 1)

Signal | Pin . . .
Name No. Name Effective Logic Function ‘
— |
DSI10 | 16 | Position 1 BCD Selected
Ref. Data by data strobe |
DSI11| 17 | Input . 21 10° 102 104 108 + output des-
SEa— cribed below
St12 | 24 4| digit |digit |digit |digit - is input by
— 2 digits.
DSI13 | 25 \1 8
SI14 26 ’ 1
DSI15 | 27 21 10! 10° 10° 107
DSIl6 | 28 4| digit |digit | digit | digit
DSIL7 | 29 8
DSI20{ 30 | Speed 1
Ref. Data
pDSI21 | 31 | Input 21 10° 10% 10*
psi22 | 32 4§ digit | digit |digit
DSI23 | 40 W 8 |
DSI24 | 41 1
DSI25 | 42 | 21 10 10° 108
DSI26 | 43 : 41 digit | digit | digit
DSI27 | 44 8
DS00 23 | Data Read-in time : : : i : : Data strobe
Strobe for one digit : ; : : : s output in
Qutput can be set by ' : I Z : order by any
parameter 77. —L—l ; : : ‘pulse width.
DS01 | 34 (Normally, it is : : : : ; :
set to 24ms.) : : : : : i It takes 5
——‘.———L__l : - - times of pulse
24ms to 2000ms : : : ‘width to read-
DS02 35 : : : : : tin all digits.
DSOS | 36 : : : : : :
DS0Z | 37 : : ': 3 ' 'r
- ' - - ; : t




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

Signal g(‘)“ Name | Bffective Logic Funct on

| ‘
|
: Name .
€00 | 16 | Position 1| Specifies position No. and speed No. in CDO to CD5
— No.., codes. -
€h1 17 | Speed No., : 2 | Specifies 64 when all CDO to CD5 codes are OFF(H).
— Reference Set parameter 14 b4=0 since CDO to CD5 are effective
Ch2 24 | Data Input I 4 | only in binary setting.
3 | 25 8 :
cha | 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

P2 35 | 4

P3 36 8

P4 37 16

Notes
1. Zone signals are coded output as shown below. (It is safe to read in the data during
stop because of coded output.)

| | | | ¢ | | ] | |t

NN 27 T T 1T 1T 1

BTO01 BT02 BT03 BT04 BT27 BT28BT29 BT30 BT31

Motor Position

2. Boundary positions of BT1 to BT31 are set by serial command. Positions must.be arranged
in the order as shown above.

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

4.Bven if the number of boundary positions to be set is less than 31, keep the order from
BT1 to BT31. (Set so as to be BTn value < BT,., value,)




5.7 POWER SUPPLY CONNECTION

571 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.) :

r

x1 (R, T) for Servopack Tvpe HR {ii i BABI {7} .

SONER SR1ITF IRy 1Mc
Oy
—C-H"° 1SUP
1MC %
1MCCB IMC 2SUP
N [
3-PHASE™ ——-0/\0-—“P 1} R
200 TO 230 VAC —& ] g*1 U
(50/60Hz) "\ \% -
—0 o — T SERVOPACK yy
ETVoh r
1Ry i
+ 2-11 '
24VDC
- 1D 213 l

Fig. 5.17 Typical Connection when Both Control Power Supply
and Main Power Supply are Turned ON/OFF Simultaneously

1MCCB
3-PHASE* —OAO—M
200 TO 230 VAC ——& o\

(50/60H2) oM

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

%2 HR [} BAB12 —— Single-phase 200 to 230VAC (50/60Hz)
HR {7} BAB1l —— Single-phase 100 to 115VAC (50/60Hz)

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) -

*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. | 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.
I second at maximum (tvpical 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 necessarv sirice 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 ' ‘
Servopack is of line operated type using commercial power supply (200V) *.

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 destrov them.
% : 100V for Servopack Type HR {iil} BABLL.

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)
HRASBAB12 0.3 5
HRO1BAB12 0.5 5
HRO2BAB12 0.75 5
HRO3BAB12 1.0 7
HRO5BAB12 1.4 11 ‘ ‘
HR10BAB 2.1 8

HR15BAB 3.1 10

HRO3BB 0.65 5

HRO5BB 1.1 5

HR10BB 2.1 8

HR15BB 3.1 10 |
HR20BB 4.1 12

HR30BB 6.0 18

HR44BB 8.0 24

HRGOBB 11 32
HRASBAB11 0.3 5
HRO1BAB11 0.5 5
HROZ2BAB11 0.75 8
HRO3BAB11 1.0 11
HRO5BAB11 1.4 15

%1 : Values at rated load '
%2 . Breaking characteristic (25°C) : 200% 2s or more, 700% 0.0ls or more
Note.: Use a high-speed type of earth leakage circuit breaker. (Time-delay

type is not adjustable.) ‘

— 88 — ‘
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5.8 RATED CURRENT AND TYPICAL APPLICABLE CABLE SIZE

Tables 5.14 and 5.15 show Servopack external terminal rated current and typical
applicable cable size for rated current. Applicable cables and sizes are selected
according to current capacity. The values shown in Table 5.15 are obtained under
conditions where rated current is applied at ambient temperature of 40°C and in
three lead wires. Table 5.16 shows the types of applicable cables.

Table 5.14 Servopack External Terminal Rated Current (A: rms)

Terminal Type CACR- i i

External Terminal Name

Symbol HRASBAB12 | HRO1BAB12 | HRO2BABL2 | HRO3BABI2 | HRO5BAB12 HR10BAB HR15BAB
Main circuit power -
. ) R. T* 1.3 2.5 4.4 6.5 10.4 8 10
supply input terminal .
On- | Motor connection
. . uvw - 0.7 1.0 2.0 2.7 3.6 7.6 1.7
line | terminal
Control power, suppl
g e r,t 0.5

input terminal
Control 1/0 signai 2CN, 4CN,

100mA DC Max.

connectors 5CN
Off- . .
line PG signal connector 3CN 100mA DC Max. 500mA for power supply line
Grounding terminal FG -
* R, S, T for Servopack HRICBAB and HR_ISBAB‘
External Terminal Name Terninal Type CACR-
X rminal Nam
. Symbol HRO3BB | HRO3BB | HRIOBB | HRISBB | HR20BB | HR30BB HR44BB HRE0BB
Main circuit power
) . R.S.T 2 5 8 10 12 18 24 32
supply input terminal
On- | Motor connection
. . U.v.w 3.0 4.2 7.6 11.7 18.8 26.0 33.0 45
line | terminal :
Control power suppl
P i r.t 0.9

input terminal
Control [/0 signat 2CN, 4CN,

100mA DC Max.

connectors 5CN
off- . . .
li PG signal connector 30N 100mA DC Max. 500mA for power supply line ;
ine

Grounding terminal FG 4 -

.
. Terminal Type CACR-{ 7 ]
External Terminal Name - —
Symbol HRASBABI1 IRO1BAB11 HRO2BAB11 HRO3BAB11 HROSBAB1 1
Main circuit power
X P X R T 2.6 4.5 8.0 11.0 15.0

supply input terminal

On- | Motor connection
. uv.w 1.2 1.7 2.9 3.6 5.5

line | terminal

Control power supp!

' r pv'vr upply . 05

input terminal

Control 1/0 signat 2CN, 4CN,

ntrol 1/0 sign CK. 4 100mA DC Max.

connectors 5CN
0ff- _ ! .
Line PG signal connector 3CN 100mA DC Max. 500mA for power supply line
in

Grounding tcrminal FG -




Table 515 Typical Applicable Cable Size (mm?)

Termina! |
External Terminal Name rmie —_— i
Symbol | HRASBABI2 [ HROIBABI2 | HRO2BABI2 | HRO3BABI2 [ HROSBABI2 | HRIOBAB | HRISBAB
Main circuit power
rouit power R T 1.25 2.0 3.5
supply input terminal
On- | Motor connection _ _
. . A .25 3.5
line | terminal
Control power supply _
] rt 1.25
input terminal
Control 1/0 signal 2CN, 4CN, Twisted pair cable or twisted pair totally shielded cable
connectors 5CN Core cable 0.2mm or more. plated soft steel twisted cable
Off- . ' Finished dimensions : 5CN #16 or less
. PG signal connector 3CN
line 2CN, 3CN, ACN @11 or iess
Grounding terminal FG 1.25 2.0
. Termina!
Externa! Terminal Name — =
Symbo! HRO3BB | HROSBB | HR10BB | HRISBB | HR20BB | HR30BB HR44BB HR60BB
Main circuit power _
. . RS. T 1.25 2.0 3.5 5.5 8.0
supply input terminal
On- | Motor connection _
. U.V.W 1.25 3.5 5.5 8.0
line | terminal
Controt power suppl ’
-ontrot power SUpPLY- -y .25
input terminal
Control 1/0 signal 2CN, 4CN, Twisted pair cable or twisted pair totally shielded cable
connectors 3CN Core cable 0.2mm or more, plated soft steel twisted cable
0ff- Finished dimensions : 5CN ¢16 or less
"1 pG signal connector 30N menst ¢
line 2CN, 3CN, 4CN ¢11 or less
Grounding terminal FG 2.0
) Termina! Type CACR-{ i
External Terminal Name — T T ~
Symbol HRASBAB11 HRD1BABY 1 HRO2BAB11 HRO3BAB11 i HRO5BABI 1
Main circuit power _
. . R. T 1.25 2.0
supply input terminal
On- | Motor connection -
. . Uv.w 1.25 2.0
line | terminal
Control suppl
. ntro DOV.VEI' upply " 125
inputl terminal
Control 170 signal 20N, 4ACN, Twisted pair cable or twisted pair totally shielded cable
connectors 3CN Core cable 0.2mm or more, plated soft steel twisted cable
0ff- Finished dimensions : 5CN #16 or less
. PG signal connector 3CN ¢
line 20N, 3CN, 4CN @11 or less
Grounding terminal FG .25

*: R, S.T for Srvopack Type HAR10BAB, HARI5BAB.

Notes: 1. All sizes are for HIVI or more.

2. Applicable cable size selecting condilions :

Rated current is applied at ambient temperature of 40°C and in three lead wires.




Table 5.16 Applicable Cable

Cable Type Conduit
: Allowable
Symhol ~ Name Temperature (°C)
PVC General vinyl cable —
v 600V vinyl cable 60
HIv Sgecial heat-resistant 75
vinyl cable

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 are for reducing switching
noise shown in Fig.5.19.

(1) Grounding method

TR T SERVOMOTOR
. | SERVOPACK —
—F R TyPE u t Y
200 VAC* — — g CACRHR 1 Vied
VI W
— T 3
r
je
it

— LE}K

| *OPERATING RELAY
SEQUENCE
-USER SIGNALS
CONTROL 4
CIRCUIT | b
| F
|
| "
- - o
.
Note 2 é?@
~-- 1 .
" 1 3.5mm’ g;‘
| 1L AVR OR
1sle P el | oo MORE §!
L J

J”z mm’ OR MORE
3.5mm’OR MORE
LEAD OF CASE
3.5mm? OR MORE

6 L T

* 100V For Servopack Type HRCIBABI11 PANEL GROUNDING

P: Twisted cable = ONE POINT GROUNDING

Notes : :

1 Use wires of 3.5mm? or more for grounding to the case (preferably flat-woven
copper wire) . .

2 Connect line filters observing the precautions as shown in (2} Noise filter installation.-

Fig. 5.19 Grounding Method
- 91 —




5.9 NOISE CONTROL (Cont’d)

e 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.)

* Metallic 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, carefullv connect them as shown in Figs.5.20 to 5. 23.

Table 5.17 Recommended Noise Filter

Servopack Type | Applicable Recommended Noise Filter Servopack Type | Applicable Recommended Noise Filter
CACR- Noise Filter Type Specifications CACR- Noise Filter Type Specifications
HRA5BAB12 . _ HR44BB _ Three-phase
HRO1BAB12 LF-205A 2685;8 phase . HReoB LF-380 | 500vaC class. 404
HRO2BAB12 ’
B Three-phase
HRC3BABL2 Lp-g10 | Single-phase HRASBABLL _ LF-850 1 900vAC class, 504
200VAC class, 10A (CORRECT)
(CORRECT) Single-phase
. HRO1BABL 1 LF-205A
' _ Single-phase 200VAC class, 5A
HRO5BABI2 —1 LF-215 1 500vAC class, 15 i
B Single-phase
HR10BAB Lp-ays | Three-phase HRO2BAB11 LF-210 | ovac class. 104
HR15BAB 200VAC class, 15A (WRONG)
(WRONG) B Single-phase
HRO3BB Lp-a05 | Three-phase HRO3BABLL LE-215 ) 200vAC class. 154
HRO5BB W 200VAC class, 5A
B Single-phase
HR10BB Lp-arg | Three-phase HROSBAB1 1 LF-220 | o0vac class. 20A
HR15BB 200VAC class, 154
Note: Noise filter made by Tokin Corp.
_ Three-phase
HR2088 LF-320 1 o00vAC class. 20A
B Three-phase
HR30BE LF-330 200VAC class, 30A




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

-
THE GROUND LEAD
CAN BE NEAR
THE INPUT LINE,

V4 Fig. 5.21
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,
= r el =T
' =

g lo

[ CONTROL PANEL
N FILTER |

THlCKA

SHIELDED anD
GROUND SHORT

BOX POOR BOX « " BASE ‘_,

Fig. 5.23




5.9 NOISE CONTROL (Cont’d)

(3) Serial communication line noise preventive action

When personal computers, etc. are used as master controllers, insert troidal core
(BSD-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




H:I/O SIGNAL OPERATION AND FUNCTIONS

6.1 OPERATION AND FUNCTIONS OF 2CN INPUT SIGNAL

6.1.1 Signal Timing

» SVON, AST, STOP, N-OT, P-OT, 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
 n—

SAMPLING —

MPL T —t—
AST _‘—l' ! [—l——,-[' oo ) [
{ | )
C 1 | TR |
READ-IN T T T T
: N ] |

. (INEFFECTIVE) (EFFECTIVE)

|

* 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.)

)

uv_| . -
—_f?PROX.hnA 4.7kQ L_ : i
O I 1

T 47RO

. — 95 —




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.

(T|SVON )  SERVO ON
0 POWER DRIVE

o CIRCUIT OPERATES.
MAIN CIRCUIT POWER ‘>—J—— (7-SEG.LED(3))

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

RST ) ALARM RESET SIGNAL
C1BST) 2GRNED ON.

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. '

—_

2

~

1 OPERATION START
(AST 7—) TURNED ON. ’_‘l

CURRENT CONDUCTION
AUTO OPERATIONZEROFOINT RETURN) HODE —————""" OPERATION START

*STOP SIGNAL

Note [POSITION REF, NORMAL
SPEED REF. NORMAL

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).

s 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.




@ When AST signal is not accepted (disregarded):
*Motor is moving.
*Motor is not under current conduction,

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

SVON 1
OPERATION MODE SETTING X AUTO.
* POSITION REF. DATA SETTING X S
SPEED REF. DATA SETTING X v
. (L LEVEL)
STOP
AST —LJ
——tf—
5ms OR MORE
|
SPEED
]
VE———————— —————
Ll
0 | t

Max. 10ms

(a is accel/decel rate and set by parameter.)




6.1.3 Signal Operation and Functions (Cont'd)

(3) Temporary stop [STOP]
Temporary stop reference in automatic operation mode or zero-point return Choming)
mode. 5ms more than pulse width is required. .

@ 1f 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 7

SPEED I
"
IS _

@ 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 p 2
SPEED REF. DATA v 1 X v 2
AST LT L
STOP m
SPEED i '

(V| — - -

” \ pl”

(pl'+pl”=p1)




[
t

@ Feed hold functions when AST signal is turned on wit‘h STOP signal turned on.

‘jQ B

SETTING DATA (POSITION, SPEED) A
AST L |-
] I
[] ]
STOP T '
] .
SPEED : I POSITIONING
: ! WITH DATA-A"
) !
| |
[}

P

I' FEED HOLD l o

® Typical operation with STOP"signal

SETTING DATA (POSITION, SPEED) x_ X y

AST U —V—r

1
STOP v

SPEED

—— e = ——

J

——— ————— o~ —— E

0 |< | (REMAINING)
AMOUNT ,

\ FEED HOLD
~V
POSITIONING : - POSITIONING
BY DATA-x BY DATA-y

® Feed hold release

« After AST signal is turned on when STOP signal is OFF.

* Operation mode is switched. :

* Baseblocking (current is not applied to motor.)

@ When STOP signal input remains open, stop status continues. Therefore, when STOP
signal is not used, set parameter 19 b] = 1. A




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-ON or N-OT

—
~—

Signal.
Parameter Reference Direction | Motor Rotating | Effective
1460 (Ref Data Polarity) |Direction OT Signal
0 + Forward(CCW) P-0T
(Standard)
- Reverse(CW) N-0T
1 + Reverse(CW) P-0T
(Reverse :
Connection) - Forward (CCW) N-0T

When P-ON 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 (RGLOF) | OT DETECTION

| y LAG TIME (MAX, 4ms)

. 1
SPEED !
E

ﬁ

0 ‘ | BRAKING TIME

(5) LS related to zero-point return C(homing) [DEC, STP]
Refer to the zero-point return Choming) mode described in Par.6.2.3 (1) (d)

(6) Proportional operation reference [PCON]
Speed loop control mode is changed from Pl operation to P operation by turning on this

signal, and servo rigidity is reduced.
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6.2 OPERATION AND FUNCTIONS OF 5CN 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). ‘ ‘

Bach 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.

GRoure 3loftfefsTolaT2]s]o 1]z
8ms
2ms
I 1L 1
SAMPLING FOR L 1 1
EACH GROUP 1 1 —
1 1 1

"EXAMPLE OF
~—  MAN SIGNAL

8ms

— :
SAMPLING n n n n n n n. n. n n_

[ 1
MAN Tl 4 |
READ-IN JL ]

(APPROX. 32ms LAG TIME) |

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

-

l SAMPLINGD 4.7kg

- | PULSE
[ APPROX. 4mA 4.7kQ

|
|
!
I
i
|
|
|

5L OR]

T -
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6.2.3 Signal Operation and Functions .

(1) Operation mode setting [MAN, ZRN, PULS]

Automatic, manual, external pulse train or zero-point return Choming) operation mode
is selected by operation mode signal setting, as shown below:

Operation Mode

Operation Mode | Setting Signal Description
MAN | PULS | ZRN
Automatic H H H Sets position data and performs positioning

by turning on AST signal.

Manual L H H Performs_ggnstant speed operation by manual
signal (NMCW, MCCW).

External pulse| H L H Performs positioning by pulse train reference.
train

lero-point H H L Zero-point return method is selected by
returnChoming) parameter setting

H L L Setting status described on the left is
considered as an errvor and ERR signal is output.

L H L Operation cannot be performed.
L L H
L L L

Note:

1. If operation mode is switched during motor rotating, the motor will stop
(In this case, there is no feed hold) o

2. 50ms or more is needed for timing with AST signal.

50ms OR MORE

(SR =X

AST LY
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(@) Automatic operation'mode

Position Parameter Position Refe?ence

Reference |15 Set Data Direction Operation

Method Value .

Station No. 0 Station No. | By rotating | By turning on KgT'signal, the axis
Reference Reference direction is positioned at station No. set at
Method contact data selection constant data

CDO to CDI1I. signal DRO (Absolute value or incremental
or DRI reference)
DG-SW 1 DG-SW DG-SW By turning on AST signal, the axis
Reference Reference reference is moved to the position set by DG-SW
Method date value | data reference data.
polarity (Absolute or incremental reference)
(+/ =
DSI10 to DSI17
DS00 to DSO4
L By turning ON the AST signal,
Conmand 4 Pos:;ngn No:. speed No. positioning is performed at the
Table selection signals osition specified by position No
Method CDO to CD5 position spe yp :
selection signals,

Notes:

1. There are four speed setting methods by parameter setting.
@© (1st speed) to (4th speed) by selected SP2ND and SP3RD (speed setting signal)
® DG-SW '
® serial command
@ speed table
2. Timing with AST signal

CDO to CD5 , 35msOR MORE  10ms.0R MORE
130msQR MORE 130msOR MORE

DRO, DR1 :::;E R

_X
CDO to CD11 - DG-SW DATA X ). 4
SP2ND. SP3RD
—_— 4 'y
AST LY AST L L]

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.
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6.2.3 Signal Operation and Functions (Cont'd)

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

[tems Contents
SPEED _ i
Accel/Decel speed &Plfqggdggg\lfgg:gg EOF SETTING
speed . .
0 t
OPERATION
SIGNAL ON

a: ACCELERATION RATE (PARAMETER SETTING)

e MOTOR CURRENT ____ (SERVO ON.) |
Conditions CONDUCTION . ]
MANUAL OPERATION
- ]
MODE +—
_ MOTOR FORWARD RUNNING
MCCW ON |
q
. = | \
MCW ON ] 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)— ———
(Parameter l (STQRPING TARCET POINT)
15) = 0 SPEED ] IS INDICATED BY NO. 2.
\ —\
\
\
AN

0(STATION NO) No.l No.2 POSITION
Due to accel/decel rate, the second, nearest station may be selected.

DG-SW Stops at a deceleration rate set to parameter after operation signal is
Ref. Method turned OFF. :
(Parameter
15) =1

Operation

Command Table

Method
(Parameter
15) = 4
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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.

SPeERr —ustspeeD) Y _nD sPeED) X GRD SPEED) X (TH SPEED)

MCCW (MCW) e , ’ -
1 (1ST SPEED) | I (3RD SPEED)
{2ND SPEED)

SPEED (4 TH SPEED),

|
E 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 120ms*.

However, do not change DG-SW setting during operation, incorrect data may be read-in.
* Parameter 65 b2 = 0 ‘
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6.2.3 Signal Operation and Functions (Cont'd)

(c) Pulse train operation mode

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

50ms OR MORE

| —
PULS L

50ms OR MORE
| —

——

(PULSE OPERATION MODE)

PULSE TRAIN INPUT [TITTIT

(4 CN)
SPEED

IIIIIIIII______

AN

e {

Notes:

L e

a: ACCELERATION RATE (PARAMETER SETTING)

1. One-pulse input moves one reference unit.
9. 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 input to 4CN, refer to Par.8.2
4. Speed select signals (SP2ND, SP3RD) at pulse operation mode determines input pulse

“Parameter .19 b3".

multiplier.
SP2ND SP3RD Pulse Multiplier
H H X 1
L ~H X 10
H L X100
L L X 1
PULSE TRAIN INPUT — I | TImm.__
SPEED SELECT SIGNAL (x1) X (X10) X (x100) X (x10)
100N
SPEED 10N 10N
N
0
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(d) Zero-point return (homing) mode (positioning using LS)
When zero-point return mode is used, set parameter 18 b4 = L.

Zero-point Return o .
(Homiﬁg) Method Operation Pattern
3-step deceleration
method using DEC signal »
(deceleration LS) and (PARAMETER 50 = 0)
PG Co pulse signal ZRN —/ —
. ] ,
ST
2 A u »
| FEED al
' ACCELERATION RATE
o SPEED (51) (PARAMETER SETTING)
N (FOWARD CREEP SPEED (53)
> rUN) ||
‘q_,) ) a a APPROACH SPEED (52);
g jbm_. t
o FINAL TRAVELING
DCS DISTANCE (54)
p— ]
- ]
— DEC 1|
® | .
3 PC LIl non n_ |
= S
H (FIRST C ¢ PULSE AFTER )
DEC SIGNAL CHANGES FROM H TO ‘L )
POSI
(COIN) — o —
2-step deceleration
method using STP signal
(stop LS) (PARAMETER 50 = 0)
= ZRN —
" AST —
» |
heal
— '
[«5)
3
=4 (FORWARD
s RUN) - !
Qc:_s APPROACH SPEED(52) .
~ ' a CREEP  SPEED (53)
= a A
s i FINAL TRAVELING
=9 , DISTANCE (54)
E 1]
STP % M.
POSI
(COIN)
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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 bd = 0.
Parameter Setting .
No. Name Range Unit
50 Zero-point return (homing) 0:FWD, 1: REV direction
direction
51 Zero-point return feed speed 0 to 240000
X 1000 ¢ reference
52 Zero-point return approach speed | 0 to 240000 unit/min..
53 Zero-point return creep speed 0 to 240000
54 Zero-point return final FWD: 0 to +99999999 | Reference
traveling distance unit
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 nam— |

AST U

DEC 1

PcC  _____ L __ n n
SPEED APPROACH SPEED
t . CREEP SPEED
0 - B t

—— FINAL TRAVELING DISTANCE

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

ZRN —
_AST U —1J
STP 1
ERR — " (ERROR)
SPEED
(MOTOR DOES NOT OPERATE) .
0
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(2) Speed selection [SP2ND, SP3RD] |

* In automatic or manual operation mode, reference speed can be selected from (1st
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| Ist feed speed
L H 31| 2nd feed speed 1 to 240000
il L 32 | 3rd feed speed (X1000 * 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 [RST]

* Signal to reset servo alarm status. This becomes effective with pulse width of 30ms
or more.

* Refer to Par.6.1.3 (3) for the operatlon of RST signal.

o If RST signal is activated, at normal operation (not in servo alarm status), alarm
output signal ALM becomes H.

ALM

@
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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:

Parameter Parameter 17 | Parameter 17 b0 = 1
bo = 0 CUR signal = H TIR signal = L
Name No.
(Current Limit Value) (Plus limit | (Minus limit
value) value)
(Motor special
current limit | (M O O O @)
value) -
Current limit 34 X O O O
value
Plus limit 35 X X O X
value
Minus limit = 36 X X X O
value
Notes:

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

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

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

MOTOR SPEED

r/min

[}
|
MOTOR FWD RUN /i \ ¢

i
f
[}
[}
0 T T
| 1 MOTOR P
| II REV. 'l ||
|
. : RUN | :
L I :
MINUSSIDE I
CURRENT LIMIT P
VALUE — i ¢
PLUSSIDE*
CURRENT LIMIT
VALUE
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(5) Line PG _(external PG) switching [LPG]

Servopack- ) _em
+ A LINE PG .
REF) ={gm| Kp ~ (EXTERNAL PG)
%g ‘_D . ' '
—
(FB) 5
‘ (SPEED) ~a---- - (3CN) ~717z| MOTOR PG
. - ! (ENCODER)
LPG ' f? (4CN)
_o_ I
(5CN)

* 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.
~«Line PG output pulse corresponds to reference data one-by-one. That is, one pulse
from line PG is read-in as one reference unit move. ]
*When line PG is used, zero-point return Choming) cannot be performed. Entering
zero-point return mode causes an error.

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

(@) 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

below:

Signal DRO H L H L
Parame™ . -
ter 14-bh3 DRI H H L L

Absolute Short-cut | Station No. | Station No. | (This setting
0 mode direction increasing decreasing causes an error.)
direction direction
(Example) (Example)
v 0
Incremental | (This setting ) : R
1 mode causes an 3 )
: error. ) \
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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 CDII) station No. position. (Parameter 14 b4
= 0) B
o Incremental mode: Data’ (CDO to CDI1) indicates station No. to move to. (Parameter
14 b4 = 1

(Example)
When data (CDO to CDI1) value is “8” with current station No.®, (DRO = L,
DRI = H) is input after start command is turned on.
{Absolute mode> : Move to station No. @ position. (-------->) ,’2 8 N\
. . / \
{Incremental mode> : Move to station No. position. (—) ; \
3 71!
/1
4 6 ///
5 ///
«Station No. reference data codes
Paizmgier Data Code tDo (CD1 [TDZ [CD3 [CD4 (CD5 (CD6 | CD7 {<CD8 |CD9 | CDiC | CDil |
1 BCD (0 to 999) 1 2 4 8 10 20 40 80. 100} 200 400 800
0 Binary (0 to 4095) 1 2 4 8 16 32 64 1281 256 | 512 | 1024 | 2048 -

(¢) Station No. read-out selection (PSO, PSI)
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 PSI, data
must be read-out successively.
Output signals (PO to P4) change the codes as shown in the table below by
combining PSO or PSI H and L.

Input Signal | PSO H L H L
Qutput Signal PS1 H H L L
PO 1 1 10 100
P1 2 2 20 200
BCD setting —
erame&er P2 4 4 40 400
P3 8 8 80 800
P4 10 0dd parity | Odd parity | Odd parity
PO 1 1 16 256
, PI 2 2 32 512
Binary parameter —
14b4=0 P2 4 4 64 1024
P3 8 8 128 2048
P 16 0dd parity | 0dd parity | 0dd parity
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Notes:

1.

In a case other than PSO = PSI = H, P4 becomes parity bit.
For example, in BCD setting, when PSO = L and PSI = 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 =1, P1 =1, P2 =1L and P3 = K,

|

PS0 "1

PST 77T |

Po T3 e

T T} K

53 :I_,l gr LOW LEVEL NUMBER BECOMES
- * AN ODD NUMBER (3).
P31 E

P T

———

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

COIN '—I

!-—-| 10ms. (Max.)
(UNSTABLEPY

STATION NO. DATA
(P0O~P4)

SELECT SIGNALS (PS0, PS1 )q&
3

DATA READ-IN

(STABLE)

t1240ms, t2 =10ms
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6.3 OPERATION AND FUNCTIONS OF 2CN/ 5CN OUTPUT SIGNAL

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

OUTPUT PHOTOCOUPLER
RELAY Ip

a2

FLYWHEEL DIODE (MAKE SURE OF THE POLARITY))

« Applied voltage: V. = 30V
e Applied current: I, = 50mA
e 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) .
« 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 ———od

ALM -----1 — —

ALARM OCCURS

|
Max. 1s

<AT CONTROL POWER)
SUPPLY ON
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(2) Brake release signal [BK] ' PR B
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 51gnal 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
t— 4 TO 6ms
MAIN CIRCUIT
o vox sErvoon  (SERVOOFF | POWER SUPPLY OFF
& , L |25T035ms
. | 2TO4ms - '
2 BK SIGNAL ——] ' 1  BESIGNAL
2 B I B NONCURRENT
< | (CURRENT CONDUCTION CONDUCTIO
= | TOMOTOR) : CURRENi‘:”L_Lﬁ_q CURRENT _ 885%%@%;0N
NON-CURRENT |_CONDUCTION [ | SONDUCTION
CONDUCTION -
tB: Brake time (set by parameter 43: 8 to 100ms)
TIMING AT SERVO OFF, MAIN CIRCUIT POWER SUPPLY OFF OR ALARM OCCURRENCE
' I — SERVO OFF
AT SERVO OFF  SVON gpryo ON]T
. AT ALARM '
occURRENCE ~ ALM  NormaL [T ALARM
» on |
00 . AT MAIN CIRCUIT
= POWER SUPPLY OFF 1} OFF
g ' gONCURRENT
= MOTOR CURRENT ONDUCTION
- CONDUCTION CPRRENT
3 —_—
° 1
= .
BK SIGNAL If this time exceeds
__.__I 200ms,
4 BK signal is turned
1 off regardless of
r/min \ i NB setting value.
]
MOTOR SPEED N i
]
]
] (DYNAMIC BRAKE)
[ SO
0 t
When motor speed N is lower than Ns 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).
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6.3.2 Signal Operation and Functions (Cont'd)
(3) Reference Error [ERR]
Output 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

Reference | At station Commands A to F ERR is released by correcting reference or
Error No. Reference | at BCD setting switching operation mode once.
Commands station (REF. ERROR) (CORRECT REF.)
0 at setting A ~ — A—
“station No. 0 AST W I
pot provided ERR 1 B EE—
in absolute
refernce mode
At DG-SW -Commands position
reference data exceeding
software over- SPEED
travel set value.
Commands data
exceeding speed
limit value. 0
Operation | At station Operation mode ERR signal is output ERR is not output at
Error, 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
turned on in pulse
operation mode.

Software over-
travel is applied
during operation
in pulse or manual
operation mode.

External over-
travel (P-0T, N-
0D is applied.

left. Recovery from
error immediately.
releases ERR.

At baseblock, ERR is

output only when:

e out of software
overtravel range

« external over-
travel is detected
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(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 51gnal
* Qutput timing -

APPROX.
10ms
Oms
ALM 7 3
ERR
ALARM CODE ALARM CODE
ALO TO AL3 X e 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 AUT-LT
MANUAL OPERATION MODE MAN-LT

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

[f Servopack built-in battery (nominal voltage 3.6V) voltage becomes 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, posntlonlng near (COIN (NEAR)]
COIN (NEAR) signal is output with the conditions accordlng to positioning complete
(near) width set by parameter and operation mode.

Parameter (Refer to Par. 8.2.)
Output Signal :
Name Parameter No. | Setting Range Unit
COIN Positioning complete width 6 1 to 250 Reference
unit
NEAR Positioning near width 45 0 to 3000

COIN (NEAR) signal is always output during baseblock.
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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 6ms

OPERATION MODE (OTHER MODEPXC AUTO MODE
- AST —
COIN (NEAR) ~ ——-—--- :

@ COIN signal becomes as shown below if and error occurs when AST signal is turned

on,
4 TO 6ms : 4 TO 6ms
ST o T
ERR
COIN
(ERROR OCCURING) (NORMAL) i

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

(REF. DATA OUTPUT COMPLETED) : |
g ) T
' o
( CURRENT _TARGET 'S}’ARAME’]‘ER> o NEAR)
POSITION ~POSITION[* SET VALUE
AST L
COIN | ' |
MOTOR
SPEED
r/min \ |
\ CURRENT _ TARGET
\ POSITION ~ POSITION|S
\ PARAMETER SET VALUE
\\I'4

REF. DATA OUTPUT COMPLETED

@ When AST signal is turned on during automatic operation

4T
OK IMMEDIATELY AFTER . 0 6ms
COIN OUTPUT. ~t
ast L | I 5 |
o — =
.
MOTOR g
SPEED I
r/min !
]
]
1
1
Al
0 —a t

COIN IS NOT OUTPUT.
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®© COIN signal is not output in feed hold status.
AST ] . L
STOP — r_L~f ;
T
COIN_—J ' ! I;
MOTOR - FEED HOLD ! |
SPEED b — !
r/min 9 . I
y ‘ X 1
1 ) |
, ! !
i 1
/ \ /—\
iy )
- t
_(TEMPORARY STOP) (REMAINING AMOUNT)
AST L L
STOP r 1 !
' !
1
SO p— | J —
FEED HOLD |

)

(b) Output specificatidns'in manual operation mode
In manual operation mode, COIN is output during stop. When operation signal (MCW,
MCCW) is turned on, COIN becomes high. '

MCCW (MCW) JE S e S B

SETTING WIDTH REACH

COIN — — | S—
MOTOR SPEED
r/min
N/ \ 7 \
/
// \\ // \\\
Il \\ ‘ X / Y
LY i
0 N / t

(8) Station No. Output (PO to P&)
(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) »
* By setting parameter 20 b5 = 1 and parameter 65 b0 = 1, PO to P4 become zone signals.
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6.3.2 Signal Operation and Functions (Cont'd)
(9) Servopack status output signals

Servopack Status

Status Output Signal

L Alarm Code
7SEG. LED Contents ALM | ERR — — — —
AL3 AL2 ALL ALO
Motor g | Normal 0 1 1 1 1 1
current P
Conduction g Mode Error 0 0 0 | 0 1
' S position Brror | 0 | 0 0 1 0 0
EE Speed Error 0 0 0 0 1 1
» | - | Base-blocking 0 1 1 1 1 1
gg 0 P-Side Overtravel 0 0 1 1 0 1
" | P-Side Software Overtravel 0 0 1 0 1 1
N-Side overtravel 0 0 1 1 0 0
" N-Side Software Overtravel 0 0 1 0 1 0
d. | Battery Voltage Low - - - - - -
8. | Abso Error 1 1 0 1 1 1
{ | Overcurrent 1 1 1 1 1 0
2. | MCB Trip 1 1 1 1 0 1
3. | Regenerative Error 1 1 1 1 0 0
Y. | Overvoltage 1 1 1 0 1 1
S. | Overspeed 1 1 1 0 1 0
§ 5. | Main Circuit Power Supply Error 1 1 1 0 0 1
= | 2 | overload 1 1 1 0 0 0
8 | Position Brror 1 1 0 1 1 1
f. | Heat Sink Overheat 1 1 0 1 0 1
C. | PG Disconnection 1 1 0 0 1 1
F. | Open Phase 1 1 0 0 0 0
H. | Hardware Error 1 1 1 1 1 1
o. | Overflow 1 1 1 1 0 0
L. | Overrun 1 1 0 0 1 1
Y. | Parameter Error 1 1 0 0 0 1
CPU Error 1 1 1 1 1 1
Notes:
1. At battery voltage low-level detection. LED indicator blinks.

2. At CPU error,

3. Status output signal
"0: Relay ON, 1: Relay OFF, -: Not defined

LED indicator is uncertain.
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A seriAL communicaTioN

7.1 SPECIFICATIONS

Items

Specifications .-

Standard in. complying with

RS422

Communication methbd

Asynchronous (ASYNC)

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

Start bit 1 bit

Data T-bit ASCIL code (JIS X 0201, former C6220)

Parity 1 bit even

Stop bit 1 bit

Start/stop XON/XOFF control

1-CHARACTER CONFIGURATION

DATA TRAIN

START BIT

117 0 I I

.

.,

00101011 &14 STOP BIT

DATA EVEN PARITY

7.2 CONTROL CONFIGURATION

1-axis Control

Multi-axis Control

" CONTROLLER

I

HOST
CONTROLLER § f
]4CN 4CN

Outline SERVOPACK #1 | SERVOPACK #2 | SERVOPACK
MOTOR () MOTOR ™) ®
(UP TO 16 AXES AVAILABLE)
Initial * 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)
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7.3 COMMAND TRANSMISSION (MASTER CONTROLLER —
SERVOPACK)

7.3.1 Transmission Method

One-axis Control Multi-axis Control
CONVAND CHAR= T o When axis is specified:
ACTER LINE COMMAND CHAR- -
AXIS K. ACTER LINE CR
Command «When all axes are specified:
' COMMAND CHAR- R
ACTER LINE -
(Command becomes effective for all axes.)
"« SVON * 1SVON
« SPD12345 « 25VON
* MOV1234 « 15PD123
Example | ST + 25PD456

« 1MOV123
« 2MOV456
ST




7.3.2 How to Use Axis Address
(1) How to set axis add;ess and axis designation

| Axis Address Setiing - Axis Designation Method o
Control : - :
Configuration | 10-digit 1-digit Not de- | Axis No. | Axis No. | Axis No. | Axis No
. _ signated | = m = 0m =n0 = mm
One-axis ~ Not 0 Possible | Not used | Not used | Not used | Not used
control required o
Multi-axis ' ,
control;2 to| Not :
9 axes group | required M Possible | Possible | Not used | Not used | Not used
designation | ' =
not provided
. Multi-axis ' - ‘
control;2 to Pro-

' 9 axes group N M Possible | hibited | Possible | Possible | Possible
designation , )
provided ) '

Multi-axis Pro- ‘

control;10 N M Possible | hibited | Possible | Possible | Possible
to 16 axes .

Note: M, N, mor n is a number from 1 to 9. .

(2) Axis désignation function (M, N; m or n'is a number from 1 to 9.)
(@) One-axis control

Axis Designation | Axis with Bffec- |Use of Command to. | Response for Command
tive Command Require Response | (ERR KX, OK*)

Not provided —_— Possible Provided

* Response 0K to command is given only when parameter 72 b4=1 is set.

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

" Axsis Designation | Axis with Bffec- | Use of Command to | Response for Command
tive Command Require Response | (ERR {3, OK*)

Not provided All axes Not possible Not Provided

Axis No. = m Axis with axis Possible Provided
address m

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

Multi-axis (2 to 9 axes) control with

10 axes or more (up to 16 axes)

group designation and multi-axis control

Axis Designation

Axis with Effec-
tive Command

Use of Command to
Require Response

Response for Command
, 0K*

Not provided

All axes

Not possible

Not provided

Axis No. = Om Axes with M =m Not possible Not provided
(group)

‘Axis No. = n0 Axes with N = n Not possible Not provided
(group)

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.

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.)

for

7.4 TRANSMISSION DATA (SERVOPACK — HOST CONTROLLER)

(1

(2) Ex

Data

[ DATA CHARACTER LINE | [CR] [LF]

ample

ALM . RUN s

*PUN=+12345678

* COIN

Monitor data

Automatic transmission data
(One-axis control only)
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7.5 SERIAL COMMUNICATION AND TYPICAL SERVOPACK
RESPONSE

ST

(AUTO TRANSMISSION DATA)

COIN
START UP
LAG TIME
15+
SPEED (15 £ 51ms
-
/) \
\
// \
/ \
/ \ e
0 : -t

7.6 SERIAL COMMUNICATION CONTROL CODE

Control Code ‘ Contents '

DC3(Ctr1-S, 13H) Stops transmission. (X-OFF)

DCl(Ctrl-d, 11H) Restart transmission. (X-ON)

BTX(Ctr1-C, 031) Monitor data transmission from Servopack is canceled.
(For restart, send monitor command to Servopack again.)

ENQ(Ctr1-E, 05D Switches echo-back “provided/not provided” from Servopack for command.
(At initialization, echo-back is set to “not provided.”)

© (INITIAL)

@ (COMMAND) MON1

@ (MONITOR DATA) PUN = 4123
® Ctr1-E

@ (COMMAND) MONS

® (BCHO BACK) MON3

® (MONITOR DATA) NFB = 0
@ Ctrl-E

(COMMAND) MON4

@ (MONITOR DATA)  NREF = 0

Noté: Bcho-back functions only for one-axis control.
Echo-back is not provided for multi-axis 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 Positioning Completion COIN
At Positioning Near NEAR
At Alarm Occurrence ALM n.  nopan
) 1
Alarm Alarm
code abbreviation
At Parity Error ERR PE
At Command Error (Undefined command is sent.) ERR SN
Command
Error No. (p.pp) Error (ALMp, MONp, PRMpp. etc.) ERR PN
Data (n------n ) Brror (Exceeding specified ERR OV

digits)

- In multi-axis control, | ERR SN(PN, Oyzildata are automatically sent only when axis

designation command (IMON1, 2MON1, etc.) error occurs.

is not performed.)
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* Communication Error Cause

X : No error occurs

O : Only ERR OV occurs at excessive number of digits.

Command ERR PN ERR OV ERR SN
SVON X X RST ON, OL status
g SVOFF X
= | ARES , x X
§ ZEROSET (%) nnnnnnnn X @)
RES X X
POS (%) nnnnnnnn X Software overtravel X
exceeded
POSI (%) nnnnnnnn X Software overtravel %
: : exceeded
JOG (%) nnnnnn X speed limit exceeded | *%
MOV (%) nnnnnnnn X O
MOVI (%) nnnnnnnn X O
SPD nnnnnn - X speed limit exceeded
= |87 X X %
[1~3
% JOGP X speed limit exceeded | *
o | JOGN X speed limit exceeded | %
= :
IRN X speed\h‘mit exceeded | *
PCON: X X
PCOFF X X
SKIP X X
HOLD X X
PON X X Motor not under current
conduction
POFF X X Not in pulse mode
SET (£) nnnnnnnn X @)
PRM X X
S | PRMpp Other than X
2| 0 to 99
<
< | PRMpp= (%) nnnnnnnn Other than | Exceeding number of
e 0 to 99 bytes determined per
parameter No.
MU=n X Other than 1 or 2
MONp | Other than X
5 1to6
.*E" INp Other than X
s 1to8.
=
| OUTp Other than X
1to03
ALM (p) Other than X
0to9
b3

Refer to the next page.
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Cause of BRR SN marked with ¥

Motor is Currently Command OT condition | STOP signal | Speed limit

Cause | not ynder moving exceeds in the is turned is exceeded.

Move current. software c9mman§ed OFF (STOP is ' ‘
Comman conduction overtravel direction OFF.)

POS O O X O X O

POSI O O X @) X O

JOG O O O O X X

ST O O O O O O

JOGP O O O O X X

JOGN O O O @) X X

IRN * O O O O O X

O : An error occurs.
X : An error does not occur.
% ERR SN is displayed when ZRN is commanded and STP signal is OFF:in the zero-point return
(homing) mode II (PRM49=1). ‘

— 128 —



7.8 SERIAL COMMAND

7.8.1 Serial Command List

Command Contents
SVON | Performs current conduction to motor.
SVOFF Stops current conduction to motor.
ARES Resets alarm.

Operation

ZEROSET (=) nnnnnnnn

Re-writes machine zero-point so that current
position will be (%) nnnnnnnn.

RES

Performs_the same operation as control power
supply OFF/ON.

POS (%) nnnnnnnn

Performs joning at linear accel/decel

POSI (%) nnnnnonn

sitioning at linear accel/decel

Performs po
%) nnnnnnnn. (Incremental value)

F

s posjt

speed in () nnnnnnnn. (Absolute value)
D

speed in (

JOG (=) nnnnnn

Performs constant speed operation at (%)
nnnnnnnn speed.

MOV (%) nnnnnnnn

Sets position reference. (Absolute value)

MOVI (%) nnnnnnnn

Sets position reference. (Incremental value)

Moving Command

SPD  nnnnnn Sets speed reference.

ST Starts automatic operation.

JOGP Starts manual operation: plus direction
JOGN Starts manual operation: minus direction
IRN Starts zero-point return Choming).

PCON ll’gggf)rms P- (proportional) operation in speed
PCOFF Releases P operation of speed loop.

SKIP Decelerates and stops.

HOLD Feed hold (remaining amount is held.)
PON Enters pulse operation mode.

POFF Clears pulse operation mode.

SET (%) nnnnnnnn

Re-writes current position to (%) nnnnnann.

PRM

Sends all pargmeters. (Unused parameters
are not se_nt. )

PRMpp

Sends parameters with pp (parameter number).

Parameter

PRMpp= (%) nnnannnn

Re-writes parapeters with pp (parameter
number) to ¢E)  nnnnnnn.

MU=n ' Selects monitor signal.
_ n=1:torque reference, n=2: speed reference
MONp Sends monitor data.
S| INp Sends input signal status.
é 0UTp Sends output signal status.
ALM (p) Sends alarm_code. p not provided: current
alarm, p =1 to 9: alarm which occurred p
, times before
PT/VT/BT Sends all command table positions/speeds/
boundary positions.
g.“_’% PTpp/VTpp/BTpp Sends position/speed/boundary position
g§23 number pp. '
OEF—n
e %grgi;gnnnngnn Re-\bvrites position/speed/boundary position
= nnnnnnn number pp. -
BTpp=(+ )nnnnnnnn
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7.8.2 Command Functions

(1) Parameter operation commands
Monitor or re-write parameter contents.
(Since parameters are stored in EPROM, the contents are not erased even if the
control power supply is turned off.)
For details, refer to-Par.8.1 “PARAMETER LIST”.

Command Punction/Contents
PRM All parameters are sent from Servopack by this command. (For parameter
91 and beyond, unused parameters are not sent.) Used for-parameter
contents check.
(Example) —
PRMI =X X rerees X
COMMAND PRM2 =X Xereeer X
3 ] eeesesvesesssvesecssrens (Sent fl’Oﬂl Servopack.)
-m PRM49= X X eeveee X
L
PRMpp Contents of parameters with pp are sent from Servopack. Used for
(pp: parameter number) | specified parameter contents check.
(Rxample)
COMMAND | PRM30 | — PRM30 =X X-«---- X
(Sent from Servopack.)
PRMpp = = 01 Re-writes parameter with parameter No. pp to (Fn---- n). You can

——

within

8 digits
{pp: parameter }

number,
n: 0to9

omit the +.

For off-line parameters (refer to the note below), execute command

RES | after this command.

Unless command is executed, the parameter contents will not be

re-written.

(Example) —

COMMAND

S

+ { PRM10 = 123
PRM12 = -456

- [PRM20 = 789
.

For off-line parameters, execute
RES | command without fail.
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(Cont’ d)

Command Function/Contents
TRMpp = * p---p For applications where the online parameter (refer to the note below)
—— is re-written frequently during operation, use this command instead
within 8
= 4 nNeeeces

| digits of [PRMpp ERE |
(pp: Parameter No. ) Functions are the same. (Number of write-in times is limited on
n: O0to9 E? PROM physical characteristic).

Contents set by this command are returned to the contents set by
[ PRMpp = * p------ n_| command at the beginning by turning on/off the
control power supply or executing command.

Note: Examples of Parameter Contenvts Renewal Command

. Online Parameter*'

Offline Parameter*?

*1 Online parameter: Parameter is renewed

PRMI = 50
PRM2 = 100
PRM5 = 30

only by parameter

‘ Egﬁi; f iéiéé write-in command.
PRM19 . 11111 *2 Offline parameter: Parameter is renewed
RES : after command

is sent after command.

(2) Basic operation commatd

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.
L ZEROSET *+ n--n ] command cannot be effective unless command
is executed successively. .

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.)

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

« | ZEROSET + n----n |

« [ RES

By execution of the above commands, current position is set to

(£ nn ).

Note: Current position is a value indicated by monitor data
<PUN = £ X X«eoeee X> (refer to (4) “Monitor Command”).

SVON
SVOFF

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

The current conduction to motor is released by command.

(These two commands perform the same operation as SERVO ON signal SVON.

v v

NON CURRENT ‘NON CURRENT
MOTOR STATUS CONDUCTION ;CURRENT CONDUCTIONI CONDUCTION

- 131 —




7.8.2 Command Fdnctioné (Cont'd)

(3) Move command

Command Function/Contents
SPD n--n Setting command for speed reference. (nn---r----
— [x1000 reference unit/min] . Speed reference value is the set
value of parameter 4 when the power supply is turned ON or
: command is executed.
Max. 6-digit W
Reference unit = 0,0lmm: When 15m/min;
15000mm “min _ . .
— ol - 1500000 reference units/min.
= 1500 [X1000 reference units/min]
SPD 1500
MOV = n---n Setting command for position reference. ( %n
— (reference unit] .

Max. 8-digit

(+ can be omitted)

n)

:Motor FWD run, (— n------ n ) :Motor REV run
Position reference value becomes O when the power supply is turned

command is executed.

Operation differs depending on parameter 14 b3 [position reference
mode] setting.

Parameter .
Set Value Position Reference Mode
0 Absolute value
14 b3 1 Incremental value

Absolute Mode

(Data are in absolute value.)

« SPDx
* MOVy ECTIVE} s MOVz

* ST

r_l

SPEED «» SPDx
« MOVy
«ST «ST * ST

(INEFF

5__—-_—
<
N

- e —— — — —.—
e — = = — c———

Incremental Mode
(Data are in incremental value.)

-~ ﬂ
[/
) | -t 0 )
) 1 1 )
: : ' |
1 1 , (
H 1 : !
a y / z s I'>
POSITION
COORDINATE
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(Cont’ d)

Command Functi.on/Content's
MOVIE peeeeeese- Position reference setting command which is effective when position
—_— reference mode is absolute mode (14 b3 = 0). Data are in incremental
Max. 8-digit

(+ can be omitted)

value.

* SPDx (NEFFECTIVE) « MOVIy * MOVIz
SPEED * MOVIy * ST ST *ST
* ST

et

t |

+ J, POSITION
C+2y C+2y+z COORDINATE

- —————— g
E
-

O -
Q
+
]

3

P

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)

Speed data setting
Position data setting

Automatic operation start

® :I 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 is sent for special axis operation check after
parameter change for special axis in case of multi-axis configuration,

(

be sure to designate the axis. _
If |ST] command is 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) ®.

2. If STOP signal input (2CN-15) remains open, (command error)
occurs even if command is sent at move command execution.
When STOP signal is not used. set parameter 19 bi=1.

JOGP
JOGN

Manual jog operation start command. The speed is set by command

SPD | : [JOGP ] : Motor FWD run, [JOGN] : Motor REV run.
SKIP | command is used for stop.

SPEED
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(3) Move command (Cont’ d)
Command Function/Contents
SKIP Command to stop operation after deceleration set by a parameter.

(Examp lé 1)

- SPD
X . 'V
- JOGP - SKIP . gATO b skip
SPEED ‘ * ' (Feed hold function
t 1 : : / not provided
| i H
] |
1 == - | — - T\
1 1 \
| ! \
1 ! \
| | \
| | \
0l A et

(Example 2)

When | SKIP | command is input during positioning by | MOV | command
in absolute mode, the remaining positioning is executed only by

command after stopping.

- SPD, - SKIP ST
- MOV, ‘ ‘
SPEED ST ! '
! | |
I
| — ---9 |
! v ]
\ \ I
I
. \ i
i \ '
| \ |
0 1 t
. 1 I POSITION
T T T
a \ b /
y
(Cont’ d)
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(Cont’ d)

Command

Function/Contents

LRN

Command to start zero-point return Choming) operation as shown helow:

Zero-point Return Method Operation Pattern
Mode I 3-step deceleration method
(Parameter i i
i using DEC SIgna! (dece.l (PARAMETER 50 = 0)
LS).C¢ pulse signal (in _
Servopack) :
a: ACCEL SPEED
FEEDING (PARAMETER SETTING)
SPEED 651 CREEP
APPROACH
.(FW;)UN) SPEED (59 S};ED {53)
I : F FINAL TRAVEL
l DISTANCE (54
DEC —
PC 110 n n 1
(nmncpuumArmRmx ) !
SIGNAL CHANGES FROM HTO L |
POST L
(COIN)
Mode I | 2-step deceleration method
(Parameter | ysing STP signal (decel
49 =10 |19 ' "(PARAMETER 50 = 0)
[ZRN]
APPROACH
(FWD RUN SPEED (52) CREEP -
N\ SPEED (53)
A!lllllliz%zezaz
H FINAL TRAVEL
| DISTANCE (54)
STP n |
| |
POS1 *ﬁ_ .
{COIN)
Note 1: Related parameters

Parameters shown below are effective when'parameter 18 b4 = 1.
Does not operate when bd = 0,

Parameter Name Unit
No.
50 -| Zero-point return { O: FWD direction
direction 1: REV direction
51 Lero-point return |0 to 240000
feeding speed
52 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  romyyy —gogoeege | Unit
distance
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(3) Move command (Cont’ d)

Command Function/Contents
HOLD (1) When this command is sent during positioning by command,
operation stops at a specified deceleration speed. However, the
remaining amount is held. (Feed hold function)
« SPDx
SPEED + MOVIy + HOLD . ST
«ST : Y1+y,=y)
i ‘ ‘ =y
i i !
) R Ntk | '
: | \ '
_ \oow i \ (y2) _
0 t v \ t
FEED HOLD
{2) When [HOLD ] command is sent during manual operation (| JOGP |,
(JOGN], [JOG £n-—--n_ | command) or during operation by .
POSI | command, the same operation is performed as | SKIP | command
POS () n—n Command to perform positioning by !inear accel/decel. Data (&)
—— n------n moves to position [ (£) n------n ] in absolute value for
Max. 8-digit POS; moves by distance [ () n----- n ] in incremental value for POSI1.
[Speed is a set value of parameter (4). ] :
POSI (£) n-—n )
—— - (Example) SPEED * POS1000 * POSI500
Max. 8-digit ] ]
! v INCREMENTAL
! aBsoLUTE ! VALUE
! VALUE | (500)
i '
! 1
! ‘
of - A -t
i !
T ! -8 POSITION
100 1000 1500
JOG (£) n-n Command to perform manual jog operation at speed
. [ (£) pooee- nJ
Max. 6-digit
SPEED . +JOG= .SKIP
f {
x i JOG..
]
: J

(Cont’ d)
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A(Cont'd)

Command Function/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.
'P?f PULSE OPERATION MODE 'P(}FF'
| . . N
PULSETRAIN_”I”"”- . mmL
INPUT (4CN) ! i
. ]
! |
SPEED ' !
.' :
I ]
|
:/
[
1
0 ' —t
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 PI operation.
SET (&) n-n Command to re-write the current position to [ (&) pee--r nl.
S After execution of this command, a new coordinate becomes effective.
Max. 8-digit '
(Example)
4 0 100
COORDINATE DETERMINED BY } | POSITION
[ZEROBET] COMMAND [SETO) EXECUTED WHEN ]
' [CURRENT POSITION IS 100
' |
]
COORDINATE AFTER ! — | — POSITION
(SETJ COMMAND EXECUTION 100 0 100
(CURRENT POSITION BECOMES 0.)
Note: . :
Coordinate which has been changed by command is
returned to the former by command or turning on/off
the control power supply.
(Cont" d)




(3) Move command (Cont’ d)
Command Function/Contents
PT All position tables are sent from the Servopack by this command.
(Bxample)
PTOl1=+n...n
Command . | prog—xp /g
.............
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)

Command | PT25] — PT25 = 100050000
(Sent from Servopack)

PTpp = Zn...n
(Max. 8 digits)

+n..: Reference
position

=1 to 64

[pp : Position No.

1
}

A command to change position No. pp reference position to (Zn...

+ can be omitted.

Becomes effective by execution of [ RES] command or ON/OFF of control

power supply.
(Example)

« | PT25=50050
Command .

« Reference position (*nn...n) unit is [reference unit] .

n).

Note: Data cannot be changed frequently because of characteristics of

E2PROM.
VT All speed tables are sent from Servopack by this command.
(Example)
ot [
.............
VT64=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 [VI25] — VI25 = 001200
(Sent from Servopack)
VIpp = n...n A command to change speed No. pp reference speed to (n...n).
(ggx' 6 g;gé;sﬁo Becomes effective by execution of command or ON/OFF of control
{n.. : Reference } I()g::glll’m?légplv. _
0 = heee . [ViZ5=1250]
Command RES

« Reference speed (n...

n) unit is [X1000 reference unit/minute] .

{ Example
When reference unit = 0.0lmm and at 15m/min;
@?%;:—19'— = 1500000 reference unit/min.
: = 1500 [X1000 reference unit/min. ]
Therefore, VI25 = 1500 is obtained.

Note: Data cannot be changed frequently because of characteristics of

EZPROM.
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(Cont’ d)

- (Max. 8 digits)
pp :Boundary No.
*n.. :Boundary.

position
pp = 1 to 31

|

Command Function/Contents
BT All boundary tables for zone signals are sent from the Servopack
by this command. ’
| (Example)
BTOl==%n...n
Comand | gpop—tp. . n
............. |
‘ ~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 = 400050000
(Sent from Servopack)
BTpp = £n...n 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) L
* | BT25=50050
Command RES '

* Boundary position unit is [reference unit] .
-» For boundary position, write in the data so as to be
BTO1 =BT02<BT03<.. <BT31

~ Example |-

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

[BTII= ¥ 99999999 ]

[BT31= 99999999 ]

Note: Data cannot be changed frequently because of characteristics of
EZPROM.
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(4) Monitor commands ‘
Bv executing monitor commands, monitor data are sent continuously and repeatedly
from the Servopack* (excluding ALM and ALMp commands). Data are indicated by
rCHARACTER STRINU 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.

(a) MON commands

Data Sent from Servopack (Unit)
Command Others
Name Display

MON1 Current Position PUN (Reference unit)

n
I+
=2
=

8 digits

X4 multiplier of
8 digits | encoder pulse

¢ r/min)

MON2 Position following{ PER
error :

N
I+
4\:::,

MON3 Current speed NFB

(motor speed) 5 digits

"
H
=
S

( X1000) reference
6 digits [ unit/min

MON4 Reference speed NREF

"
+
=
5

MON5 Torque reference TREF = = nnn %)
o 3 dgigits
MON6 Servopack status §S§-=n n n
(PRDY) (SLIM) (TLIM
Status ' n Value
PRDY | Main circuit Normal 1
DC power supply
Low 0
SLIM | Speed limit Speed limiting (active) 7|1
function
Inactive 0
TLIM | Current Iimit Current limiting(active) |1
function
Inactive 0
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(b) Input signal status

Data Sent from Servopack

b Command - Remarks
) ~ Contents ) Display
INL | Connector 2CN input | INp =17 ne ns ng na n2 mong | Refer to the Note
’ . ' : : , described below:
IN2 | Connector 5CN input - : (p corresponds to command
——— number. )
IN3 no tonr is “0 7 or “ 17 ‘
INg - .
INS "
IN6 Input pulse signal _ i '
, IN7 DG-SW Position reference | DS1 = =*nnnnnnnn _ Data are in
——{ setting v decimal.
INS Speed. reference DS2 = =*nannnnnn
Note: | INp = nv g ns na ns 0, my ny |
Monitor data indicate input signal status.
*Pulse  <H level: 1, L level: 0) ‘

* Contact <closed: 0, open: 1D
The following table shows each data digit and corresponding connector pin number and
signal name.

N N7 Ng N5 N4 N3 1z Iy o

1 15 16 17 18 8 9 10
STP STOP AST DEC | PCON | SVON | N-OT | P-OT
IN2 15 14 E_ 12 11 10 9 8

: RST DR1 ‘DRO | MCCW MW | WAN TRV IR
: 29 28 27 26 25 24 17 16

IN1 2CN PIN No.

INS

5CN PIN NOt 3 1 13 ) 41 40 32 31 30

IN4

N5 49 48 47 46 45

: PG PULS | SP3RD | SP2RD
PG PULSE REF. PULSE

PA | PB | PC CA | B

ING INPUT PULSE
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(4) Monitor commands (Cont’ d)
(c)- Qutput signal status

Data Sent from Servopack
Command Contents Display Remarks
0UT1 Connector 2CN output | QUT1 i N No Refer to the Note
— T2 1 onnector 5CN output OUTZ = 7 Mg Ns ¢ Dy Dp Mi Mo | o p.
OUT3 . P . OUT3 = n7 ng ns nq N3 Nz Ny Np ’

Note: [OUTp = ns Ne Ns Mg Da Nz Ni Mg |

Monitor data indicate output signal status.

0 when output relay is ON, 1 when OFF

The following table shows each data digit and corresponding connector pin number
and signal name.

N7 Ng N5 N4 N3 1P} 14 No

iz | 11
0UT1 2CN PIN NO. _ Ry
oUT2 2l | 20 | 19 7 6 | 5 | 4 3
seN PIN NO. A2 | ALL | ALO | FBRR | P0S2 | POSI | MAN-LT | AUT-LT
oUT3 30 | 88 | 31 | 3. | 35 | 34 | 23 | 92
DS04_| D503 | DS0Z | DSOI | DS00 | ALS
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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 - —
9 Servopack Status : Data Display
' ALM Operation | Motor non-current conduction ALM_,—. BB sy : .
-Status “(baseblock status) I
_ Motor current conduction ALML . Ly
: - Feedholding ALM_i_. HOLDL,
Motor running ' ALM_ . RUN L
 Positioning completed ALM_,. COIN_,
> | Positioning near , ALM_ ¢ NEAR_,
At alarm occurrence ALM_g. nnann
-

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
=1t ‘ .

Alarm abbreviation

Alarm code

Servopack stores up to nine alarms which have occurred. By commands ALMI to
ALM9, the past alarm contents can be given. For example, ALM3 is a command
to give the contents of the alarm which occurred three times before

®ASD X ¥ % X % % x XX (FUTURE)

TIME

| 9 8 7 6 5 4 3 2 1 | PRESENT

STORED ALARMS
(X: ALARM OCCURRENCE)
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(4)
(e)

Monitor commands (Cont’ d)
Servopack Status and automatic transmission data
Servopack Status Automatic Transmission Data Note
7SEG. LED Contents Alarm Error
Motor = | Normal — —
Current | =
Conduc- | o | Command — ERR SN
tion =
S No. Error — ERR PN
S | pata Error — ERR OV 1
% - Baseblocking | — —
< 0 P-Side Overtravel ALM P. P-OT -
P-Side Software Overtravel ALM P. P-LS — 1
N-Side Overtravel ALM N. N-0T —
n'» N-Side Software Overtravel ALM N, N-LS — 1
d. Battery Voltage Low ALM D. BAT - 2
g Abso Error ALM 0. ABS —
H Overcurrent [ ALM 1. oC. —
. MCB trip ALM 2. MCB —
3 Regenerative Error ALM 3. RG . —
Y. Overvoltage ALM 4. OV —
5. | Overspeed ALM 5. 08 | =
5 Main Circuit Power Supply Error | ALM 6. UV —
a2 Over load ALM 7. OL —
g 8 Position Error ALM 8. POS —
5 R Heat Sink Overheat ALM A. OH —
g PG Disconnection ALM C. PG —
£ Open Phase ALM F. 0-PH —
K Hardware Error ALM H. HARD —
J. Overflow ‘ALM J. OF —
L. Overrun ALM L. RWY —
Y. Parameter Error ALM Y. PRMpp — 3
(Un- CPU Error ‘ — 4
defined) .
Note:
1. ‘When a position reference which is out of P_or N side software overtravel range is input,

a data fault error (ERR OV) occurs. .
When the current position is out of P or N side software overtravel range, (ALM P.P-LS or
ALM N.N-LS) occurs.

Battery voltage low-level detection LED indicator F blinks.

pp indicates a parameter number. (00 means Position Speed / Boundary table error.)

For answer to ALMp command, ?7 is not output.

Answer data are “ALM Y.PRM.

In case of CPU error, LED indication is uncertain.
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type and encoder resolution,

KB} PARAMETERS
PRM7, PRM8 and PRM9

Servopack type CACR-HR sets gain, internal constants, and function selection by
parameters (serial communication).
-+ Parameter setter: Personal computer and terminal emulator software
*Serial communication specifications: See Section 7. : _
(For type CACR-HR ‘X' BB, data can be set in Servopack setting and displaving
section. Refer to Par.9.1.3) .
8.1 GENERAL PROCEDURE FOR DEFINING PARAMETERS
Determine!the motor and encoder
Page 160
y
2
Determine the gear ratio in
PRM12 and PRMI3
Page 162
3
Determine the desired
programming resolution
(Reference Units e.g. 0.001")

4 ' 6
Calculate and set the value for Revise the programming

PRM11. resolution (Reference Units) to a
Page 161 suitable value.

Programming resolution
(Reference Units)
within limits?
‘Page 162

" No

Yes
7 ) 8
Determine speeds, PRM4; Determine and set other
optionally PRM31, PRM32, parameters, necessary for your
PRM33, PRM46, PRM48, application
PRM51, PRM52 and PRM53. Pages 150 through 181
Page 158 .
; -
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81 GENERAL PROCEDURE FOR DEFINING PARAMETERS (Cont'd)

The flow chart on the previous page shows the steps necessarv to determine parameters
for HR-Servo applications,

¢ Step |
Determine the motor tvpe and motor-parameter number (PRM7) from the table on page 160.
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 PRMI3 define the gear ratio as a ratio of 2 integer numbers. Set
parameter PRMI2 to the motor speed, and set parameter PRMI3 to the gearbox-output

speed.

& Step 3
Determine the desired programming resolution, also referred to as Reference Unit.
Typical values are 0.001", 0.00lmm, 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 !
Determine the amount of linear or rotarv motion for one revolution of the gearbox-
output shaft (one motor revolution, in case of direct drive); also referred to as Feed
Constant (FC) in this document. The illustration below shows three common application

examples.

. FC .
FC FC

= <o H_©

S

Ballscrew Belt Drive
Rotary Table

FC=Lead of Screw FC=0ne Rotation FC=zD
(360 Degrees, 1 Rev.., etc)

There are no restrictions for choosing the units of FC (inches, mm, degrees, furlongs,
or anvthing else). Divide the value of FC by the programming resolution determined
in step 3. Omit anv remaining digits after the decimal point. The result is the
value for parameter PRM1I.

PRM11 = FC/Reference Unit.
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€ Step 5 .
There is a restriction for the HR-Servo as far as the number of encoder pulses per
Reference 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 mav be quickly checked, evaluating the formula below. :
PRM8 X PRM12

< <
0.01= PRMI1 X PRM13 =100

If 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).

® Step 6
I'T 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 7T :
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 onl¥, 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 vour application. Refer to pages 150 through
181 for details.

Example:

7.5”

‘ < >
Gear Ratio=20.3:1

Motor part number: USAGED-13A22K (incremental encoder, 8,192 lines per rev. )

Belt Drive

Speed : 1,750 ipm
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81 GENERAL PROCEDURE FOR DEFINING PARAMETERS (Cont'd)

¢ Step |
Motor and encoder parameters
A. Motor tvpe: PRM7 = 54
B. Encoder type: PRM9 =1
. Encoder pulses per revolution: PRM8 = 32,708
& 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
(FC)

A, FC = 7 %D = 3.14159% 7.5 inches = 23.562 inches
B. PRMI1 = FC/Reference Unit = 23.562/0.01 = 2356

4 Step 5
Programming resolution (Reference Unit) within limits?
A, PRM8 X PRM12/(PRML1 < PRM13) = 32, 768 x203/(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"

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

A FC = 7 XD = 3.14159%7.5 inches = 23.562 inches
B. PRM11 = FC/Reference Unit = 23.562/0.001 = 23, 562

& Step 5
Programming resolution (Reference Unit) within limits?
A. PRMS < PRM12/(PRM11 X< PRM13) = 32, 768 x203/(23, 562x10) = 28
B. This value is within the limits '
. Next step is step 7
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€ 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

9 Step 8
Other parameters, pages 150 through 181

@ Results
PRMA = =1,750 8
PRM7 =54 ‘
PRMS =32, 768
PRM9 S
PRMI1. =23, 562
PRMIZ =203
PRMI3 =10

8.2 PARAMETER LIST

Changing process: ON (on-line parameters), OFF (off-line parameters: effective with
comnand <RES> or by turning the power off and then on once.)

- @: Typical parameters which require setting in each position reference method

standard way of use
A: Parameter to be set in each position reference method if necessary

[_"": Normally not used.
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8.2 PARAMETER LIST (Cont'd)

' Unit Change Preset Position Reference Method
Ko. Name Range cofelated Lox|ope |8 0 | Station | DG-S | Serial | Comand
’ * | No. command | table
1 | Position loop gain: Kp |0 to 200 S O 30 @ ] e o
2 | Speed toop gain: Kv 1 to 200 O 15 o ® o e
3 | Integral time constant : {1 to 255 x2(ms) @) 10 ® [ ] { o
Ti
4 | lst feeding speed 1 to 240000 (X 1000) - O 60 o o ] o
reference
unit/min
5 { Linear accel/ decel time |8 to 60000 mns O 100 o o ® ]
1
8 | Positioning complete 1 to 250 Reference unit | O 1 o o o ®
range
7 | Motor selection 0 to 79 O | (Note) o ® o ®
8 | Encoder pulse 4096 to 32768 Pulse (x4) O | 32768 o o @ o
9 | Encoder selection 0: absolute O 0 o [ [ o
1: incremental
10 | Absolute encoder allow- | O to 99999999 Pulse O | 32768 o { ] o o
able error amount
11 | Reference unit/machine 1 to 1500000 Reference unit O | 32768 o [ o ®
one rotation
12 | Gear ratio sefting 1 to 10000000 Rotation O 1 e o o ®
(motor side speed)
13 | Gear ratio setting 1 to 10000000 Rotation O 1 o ] L o
(machine side speed)
14 | Mode setting 0 to 11111 Bit (5-bit) 00000
bO: Motor rotating 0: FWD run 0 A A A A
direction 1: REV run
(REV run connection)
bl: Finite positioning/ |O: Finite posi- 0 [ ] [ ) ] e
infinite positioning tioning
mode setting 1: Infinite posi-
tioning
O
b2: Linear/rotation type | 0: Linear type 0 o o ® L 3
mode setting 1. Rotation type
b3: Position reference | 0: Absolute 0 o { ] ® o
mode 1: Incremental
b4: Position data code |O0: Binary 0 o ] o
1: BCD
15 | Position reference 0: Station No. <—16. 20/b2>
method (contact)
O 2 ® o o L]
1: DG-SW <—=20/b1>
2: Serial command
4: Command table
(Cont™ d)

— 1580




(Cont” d)
_ Unit Change Preset Position Reference Method
No. Nane Range ;;E;g?éﬁdm , | on | oFF ‘F‘;c:;“r’y Station |DG-SW | Serial | Command
) No. command | table
16 | Station No. 1 to 4096 | <=20/b2> O 1 ]
17 | Function selection 1 0 to 11111 Bit (5-bit) 00000
b0: Current limit 1: Set <—34 to 36> ‘ 0 A A
bl: Feed forward L: Provided (=31 0 A A
b2: 2-step accel/decel 1: 2-step <38, 39> O 0 A A A A
: (0: 1-step)
b3: Speed limit o |1: et (46>
| b4 oty <68 to
on / T1.47,48>
18 | Function selection 2 0 to 11111 Bit (5-bit)
b0: Software overtravel |[1: Set <{—40, 41> 0 A A
(Position reference
fault detection)
bl: Backlash compensa- 1: Provided <—>42> 0 A A A A
tion :
<—>61> O
<—=62>
e o <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
bl: STOP signal 1: Mask <=>T72/b1> 0 A A A A
b2: Brake release signal | 1: Used <43, 44> 0 A A A A
b3: Pulse input 1: Used <—>63> 0 A A
(reference)
b4: Pulse output (with- | 1: Used <—=>64> O 0 A A
out FB zero point)
b5: Positioning (sta- 1: Used <—45> 0 A A A A
tion) near signal
b6 T i‘gr,r,a' s'witching,,ﬁ: {;anda%g‘i .
w7 <=>90> J

(Cont’ d
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82 PARAMETER LIST (Cont'd)

Unit Change Preset Position Reference Method
No. Name Range <->Related at the . .
ON | OFF Station | DG-SW | Serial Command
Parameter No.> Faclory No. comnand | table
20 | Function selection 4 0 to 1111111 Bit (7T-bit) Q000000
b0 0 0
bl: External position 1: Used <—=86T> 0 o
indicator : 0: Not used
b2: Station No. O 0: Provided O 0 ]
1: Not provided
b3: Simplified S-curve 1: Used (=T8> 0 A A A A
accel/decel 0: Not used
b4: Function 7 setting 0: Not set <—=T12> 0 A A A A
1: Set
b5: Function 5 setting 0: Not set (=85> 0 A A A A
1: Set
b6: Function 6 setting |O: Not set <—~>66> 0 A A
10: Set
21
to | For future use 0
30
31 |2nd feed speed 1 to 240000 (x1000) - O 1 A A
reference
unit/min
32 | 3rd feed speed 1 to 240000 (x1000) - O 1 A A
reference
unit/min
33 | 4th feed speed 1 to 240000 (% 1000) - O 1 A A
reference
wnit/min
34 | Current limit value 0 to 400 % O 400 A A
35 | Plus side current limit [0 to 400 % O 400 A
value (current limiting)
36 |Minus side current timit |0 to 400 X% O 400 A A
value (current limiting)
37 | Feedforward 0 to 200 % @] 0 A A
compensation value
38 | Linear accel/decel time |8 to 60000 ms O 100 A A
2
39 {Linear accel/decel accel [ 0 to 240000 (x1000) - @) 240000 A A
switching speed reference
. unit/min
40 | Plus side software +09099999 Reference wnit | O +99999999 A
overtravel (plus side
position reference fault
detection value)
41 §Minus side software +99999999 Reference unit | O -99999999 A
overtravel (minus side
position reference fault
detection value)
42 | Backlash compensated 0 to *30000 Pulse O 0 A A A A
amount
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Unit Change Preset Position Reference Method
No. Name Range <—>Related at the . .
ON | OFF Station | DG-SW | Serial Command
Parameter No.> Factory No. command | table
43 | Braking time 8 to 1000 ms O 8 A A A
44 | Brake ON. motor speed 1 to 10000 r/min O 1 A A A
45 | Positioning near range 0 to 30000 Reference (@) 1 A A A A
(station near range) unit
46 | Speed ‘limit value 1 to 240000 (x1000) - O 240000 A
reference
unit/min
47 | Exponential accel/decel |8 to 1000° ns o) 100 A | A
time constant. 7, :
18 4l ‘accel/decel | 0 to 240000 (x10000 - | O 0 Kk
: s reference
unit/min
10 DECHC. 1:5TP O 1 A | A
0 ‘P]‘u’sk direction &) 0 A A
< Minos direction > =
10 to 240000 foxwoo - O 1 A | A
g F reference :
A{ unit/min
52 10 to 240000 (X1000) + | O 1 A a
. reference .
unit/min Tt
53 | Zero-point return creep 10 to 240000 (X 1000) - O 1 A A
L T T e reference AR
L e unit/min
54 | Zero-poin{ return final | 0 to +99999999 | Reference o 0 A A
travel distance - : . nit
55 | :
to | For futore use. 0
60 i g
61 | Feed speed setfing | 0: Select by 0 2 A
method (aviondfic mode) parameter ;
e - at contaets
1o Bigital switch
2: Serial command :
4: Speed table :
62 | Feed speed setting 1 0: Select by O 2 A
method (manual mode) parameter
: at contacts
11 Digital switch
A2y Serial command
4: Speed ‘table
(Cont" d)

— 153 —




8.2 PARAMETER LIST (Cont'd)

Unit Change Preset Position Reference Method
No. Name Range <—>Related at the . _ :
Parameter No.> ON' | OFF Factory ﬁé‘?“o" DG-SW Eg;uilzrlld %g'{ﬂ%nd
65 | Pulse signal status 0: 90° phase dif-
ference 2-phase
pulse X4
1: 90° phase dif-
ference 2-phase
“pulse X2
2: 90° phase dif- @] 0 A A
ference 2-phase
pulse X1
3: Sign + pulse
train
4: CCW pulse +
CW pulse
64 | Output pulse dividing |2 fo 64 /2 O 2 A
ratio
65 | Function selection 5 0 to 1111111 Bit (7-bit) 0000000
b0: Zone signal 1: Used 0 A
0: Not used
bl: Station near signal | 1: Used <~>19/b5, 45> O 0 A
0: Not used
b2: DG-SW read-in time 1: Change {=T7> 0 A
change 0: Not change
b3: DG-SW digit number 1: Used {=67> 0 A
shift 0: Not used
b4: 0 0
b5: 0 0
b6: Positioning comple- | !: Changed 0 A A A A
tion signal 0: Not changed
66 | Function selection 6 0 to 11111111 Bit (8-bit) 00000000
b0: ] 0
bi: 0 0
b2: 0 0
b3: 0 0
O
b4: Extension of station|1l: Used 0- A
No. output 0: Not used
b5: 0 0
b6: 0 0
b7: Servopack response | 1: Provided 0
axis address 0: Not provided A
67 | Decimal point position |0 to 7 O 0 ®
and digit number shift
68 | Accel/decel type setting | O: Linear, simpli- O 0 A A
(automatic mode) fied S curve
1: Exponent
69 | Accel/decel type setting | O: Linear. simpli- (@) 0 A
(manual mode) fied § curve
1: Exponent
70 | Accel/decel type setting | O: Linear, simpli- O 0 A A
(puise mode) fied S curve
1: Exponent
71 | Accel/decel type setting | O: Linear. simpli- O 0 A A
(zero-point return mode) fied S curve
1: Exponent
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Unit Change Pfesét Position Reference Method
No. Name Range <{—>Related at the . _ .
Parameter No.> ON' | OFF Factory Slt)atlon DG-SW gg;&:}]d ?gﬁlznd
72 | Function selection 7 |0 to 111111, Bit (6-bit) - 000000 :
b0: Qverrun detection | 0: Check - o ;
alarm check 1: Not check
bi: Remaining data after | 0: Appear 0 A A
- STOP signal - fle Disappear O‘» i :
b2: FB-after pasition‘ing} 0:'8By contact ' 70 \ A
stop. - 17 Motor PG :
b3: Echo back at ini- - | 0: Mot provided 0 A
tialization 4 1: Provided ;
bd: 0K response. fo 0: No response; 0 b
U serial command 1t Response e b
b5:‘:> Mon tori Data +0: Refpea'iedl‘y . :'a A
3 Transmission " w+7'1% Only once 5 :
Specification Chamge f -~
78 | i o
to LEor fulure use = L i
76 | Simplified S-curve accel | 0 to 124 (+2)ms e 0 A A A A
/decel time
77 | ad-in scamning |24 to 2000 ms
78
to -
89 SRR
90 o 100 (X382, 5)us A . A
91
to
99

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

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

Change the

Servopack | Parameter Applicable Motor Servopack | Parameter Applicable Motor
Type - No.7 Value Servomotor Code Type No.7 Value Servomotor Code
oo | Set Prior Type Set Prior Type - {7771
""" to Shipping to Shipping
HRAS5BAB12 32 USAREM-ASC £ 2| 32 ) USAMED-03: %3 1 1
HRO1BAB12 33 USAREM-0IC {2 33 USAFED-02{ X 71| 10
USAPEM-01C [} 2] 73 USAFED-03( 331 11
USASEM-02A {7 20 HRO3BB 11 50
HRO2BAB12 34 USAREM-02C {1 2| 34 51
USAPEM-02C 1732 74 USASEM-024 17 20
USAMED-03{ .3 1 1 USASEM-03A [} 21
USAFED-02{ 31| 10 USAFED-050 %731 12
USAFED-03L 311 { 11 USAGED-051 ¥ 11 { 52
— HROSBB 12 -
USAGED-02:"%:1 | 50 USADED-05E {_} 42
HRO3BAB12 1 — -
USAGED-030.X 31| 51 USASEM-05A {} 22
USASEM-03A {7} 21 USAMED-061"% 3 1 2
USAREM-03C {i2| 35 USAMED-09B {j2| 3
USAPEM-03C {32 75 HR10BB 13 13
USAFED-05I X731 | 12 USAGED-097 X 11| 53
USAGED-057F 11| 52 USASEM-084 73 23
USADED-0SE {7} 42 USAMED-12B £} 2 4
HROS5BAB12 36 —
USASEM-05A [} 22 USAFED-13C {i2| 14
USAREM-05C {32 36 HR15BB 14 USAGED-13A {12 54
USAPEM-05C (12! 78 USADED-10E {7 43
USAMED-06 .3 1 2 USASEM-15A ©'} 24
USAMED-09B 7} 2 3 USAMED-20B {3 2 5
USAFED-09:X71( 13 USAFED-20C {:2{ 15
— HR20BB 15 -
HR10BAS 2 USAGED-097 % 11| 53 USAGED-20A I 12| 55
USASEM-08A 73 23 USADED-15E { ] 44
USAREM-07C [ 12| 37 USAMED-30B {3 2 6
USAPEM-07C {3 2| 77 USAFED-30C [} 2| 16
USAMED-12B {7} 2 4. HR30BB 16 USAGED-30A (2| 56
USAFED-13C £ 32| 14 ‘USADED-22E {7} 45
HR15BAB 43 USAGED-13A 72| 54 USASEM-304 {7 26
USADED-10E {7} 43 USAMED-448 77} 2 7
USASEM-15A {7} 24 USAFED-44C {3 2| 17
— HR44BB 17 -
HRASBAB11 62 USAREM-ASD [ 32| 62 USAGED-44A [} 2| 57
HRO1BAB11 63 USAREM-01D 32| 63 USADED-37E {7} 46
HRO2BAB11 64 USAREM-020 11 2| 64 HRE0BB 8 USAMKD-60B {7} 2 8
HRO3BABI11 85 USAREM-03D {3 2| 65
HRO5BAB11 66 USAREM-05D £32| 66
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8.3 PARAMETER FUNCTION DETAILS

No. Name Contents

1 Position Loop Gain Position loop gain set value.
(Abbreviation: Kp)_ Unit: (8 '), setting range: (0 to 200)

2 Speed Loop Gain * Kv: Speed loop gain set value.
(Abbreviation: Kv) Unit: (X2.5Hz ), setting range: (1 to 200)

(for equivalent ineritia) ’

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

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

) - EV
Kv Cev +.$-—__Ti dt)

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

(Cont” d) |
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No.

Name

Contents

(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).

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

(150 X 10%)

001 = 15000000reference unit/min

15000 X 1000 unit/min

It

(1) For reference speed, this parameter set value is selected when

speed select signals (5CN) both SP2ND and SP3RD are at H level.

< Speed selected by this parameter at contact >

Parameter Speed Select Signanl
Setting
No Name Range/Unit SP2ND SP3RD
4§ (1st) Feeding Speed 1 to 240000 H H
31 | (2nd) Feeding Speed (%1000 L H
reference
32 | (3rd) Feeding Speed unit/min) H L
33 | (4th) Feeding Speed L L

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

Parameter No. 4 |5

Set Value vV IT

Accel speed @ is determined by V/T and becomes constant if feeding

speed changes. (Accel speed constant control)

(Cont” d
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|
. No. Name Contents

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

O 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/decel speed is set. ’

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

’l( \
L a 8T

(PARAMETER 4)
SET VALUE

T, T,

\ (PARAMETER 5) /

SET VALUE

al: 1st-step accel/decel speed (by VI/T1)
a?2: 2nd-step accel/decel speed (Refer to the description of
parameter 17.)

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

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

CURRENT TARGET
POSITION POSITION
‘ POSITION
1~ (REF. UNIT)
el o]
X
P: Positioning complete range
x: | Current position - target position |
COIN signal is output when x = p.
(Cont’ d)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name Contents

7 | 'Motor Selection Code In Servopack type CAQR-HR, each constant required for control with
matching motors is 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 G Series D Series S Series R Series (200V) | R Series (100V) P Series

Motor Type | Code | Motor Type | Code | Motor Type | Code | Motor Type | Code | Motor Type | Code | Motor Type | Code | Motor Type [ Code Motor Type | Code |
USAMED- | No. GSAFED- | No. USAGED- | No. USADED- | No. USASEM- | No. USAREM- | No. USAREM- | No. USAPEM- | No.

10 | 028°X31 | 50 — 40 | 02413 20 - 30 — 60 - 70 ° |
11 | 03f 51 - 41 03A {7} 21 - 31 - 61 - 71
12 050F31 | 52 | OSBI | 42 | O0BAI | 22 ) ASCIli2 | 32 | ASDI}2 | B2 - 72
13 | 090¥31 | 53 10853 | 43 1 08A 23 | 0IC{i2 | 33| O0bii2 | 63 [ O0ICij2 | 73
14 | 13A{52 | 54 15E {7 44 15A {75 24 | 02c:i2 | 34 [ o2ii2 | 647 022 | T4
15 [ 204{32 [ 55 228 45 — 25 [ 03¢{i2 | 3 (o2 65 | 0CIi2 | T

|
|
16 | 30A{2 | 56 37E I 46 308 {1} 26 | 05C{32 | 36 | 05DIi2 [ 66 | 05C{2 [ 76 }

4B 12 7 44C 73 2 17 444773 2 57 — 47 — 27 07C I3 2 37 — 67 07C i 2 7

USAMKD- | 8 — 18 - 58 - 48 - 28 - 38 - 68 — 78
60B ;2 |

— 9 - 19 -_ 59 - 49 — 29 — 39 — 69 - 79

8 Encoder Pulse Encoder pulse resolution mounted at motor shaft opposite load side

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

9 Encoder Selection Identification code of encoder to be used is set. Factory setting

is ‘

Absolute encoder identification code: 0
Incremental encoder identification code: 1

10 Absolute Encoder Bffective | Absolute encoder absolute value data are checked when
Allowable Error Amount with para- | Servopack power supply is turned on. At this time, if
meter 9=0 | an error amount (difference of position compared to
position before previous power-down) exceeds parameter
10 set value, an alarm (ABSO error) occurs.

Set value prior to shipping is 32768 | .

(Cont™ ) |
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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: 0.0lmms 1xm 0.1° or 0.0l inch)
For example, when reference .unit is-1 um and position data
value is 50000, actual moving amount will be:

50000 X0.1 = 5000 #m = Smum.

* Determine reference unit, considering machine specificatiqn&
positioning accuracy, ete

*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:

Load Moving Amount
per Load Shaft Typical Load Cofiguration
Rotation

ONE —
Ball ROTATION
P Screw

P; BALL SCREW
PITCH

360°

Round
360° Table .
. ONE

ROTATION

xD

N e O

Parameter 11 setting range: 1 to 1500000

(Bxmaple) When load moving mount per load shaft rotation is 12mm
and reference unit is 0.0lmm the following value is
set:

- 12 -
(Parameter 11) = 0.0 = 1200 |

(Cont” d)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)
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:
e (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) < (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:
B
0.01 £ —/— = 100
A
(You must reconsider the machine specifications to omit this
condition.)
(4) Precautions when % <1
Since the reference unit becomes smaller than the encoder pulse
resolution, positioning accuracy becomes lower as % 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
Direction Setting

Used when motor rotating direction for reference direction (%) is
changed.

Set Reference Motor Shaft
Value | Direction Rotating Direction
+ Forward direction
0 N

- Reverse direction

+ Reverse direction

- Forward direction

(Cont’ d)
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No.

Name Contents
14 | bl |Finite Positioning/ | Set according to machine specification.
Infinite Positioning
Mode Setting
Finite Position- | Used for configuration with a moving limit.
ing Mode (Software overtravel function provided.)
(Set Value = 0)
Infinite Posi- Used for configuration without moving limit
tioning Mode (such as round table or press feeder one-
(Set Vafue = 1) direction feeding).
(Position reference fault detection provided.)
b2 | Linear Type/Rotation | Set according to the machine specifications (Load is of linear type
Type Mode Setting. or rotating type). Positioning range ‘is as shown below by mode.
Linear —99999999 ~ -+99999999
(b2=0)
Rotation | Positioning range is 0 to (parameter (11) set value
(b2=1) - 1) regardless of rotating amount.
(Range for one rotation)
b3 'Position Reference

Mode tal value.

‘Determines whether position data is of absolute value or incremen-

When reference data value is x, the aimed position

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

163 —

Position Reference Method (by Parameter 15 Setting)

Position’

Reference Serial Communication Command

Mode Station No. DG-SW table

MOV x MOVIE x
1 Absolute X = Target Absolute 'Absolute Incrementa{ Absolute

value station No. | value value value value
(b3 = 0)

Incremental | x = Number Incremental . | Incremental | (Do not use) | (Do not
value of stations | value value use)
(b3 = 1) to be moved
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name Contents
14 b4 | Position Referenc Position data code (BCD or binary) is selected.
Code : (1) Station No. reference method

o
o
=4
—
—

Iput | = |== |~z |== |== |7 |7z |7 |z | 755 | ohic
Signal CDO |TDI |CD2 |CD3 |{CD4 |CD5 |CD6 |[CD7 {CD8 CD9 Dt

BCD 1 2 4 8 10 20 40 80 100 | 200 | 400 | 800

Binary | 1 2 4 8 16 32 64 1128 256 ] 5121024 | 2048

(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
Set Value | Position Data Reference Method
0 Station No. |
1 DG-SW |
2 Serial Communication
4 - Command Table
Reference Method and Outline Reference Input Remarks
Station | Positioning to a station No. STATION NO. STATION NO.
No. provided by parallel contact 50 TYPE o
data (12-bit). Rotating g = CACR W, 3. @
direction is determined by (ueTOx ) H s Nz
direction select signal, SELECT SIGNAL N
wP o ],:> ® o
DG-SW Position reference by DG-SW DG-SW
(up to 8 digits) setting ([0 = | v
data. (POSITION) ChCR

Serial Position reference command.

Communi- | Data are set by MOV or MOVI. TROLLER e
cation HR
SERIAL )
COMMUNICATION
Command | Positioning at position No. POSITION NO.
Table specified by parallel con- <o TYPE
tact data (6-bit). pagig . POSTON. r r

(Cont’ d)
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No. Name Contents

16 | Number of Stations Parameter to set the number of statlons when the station No.
reference method is 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
20 b2.

17 Function Selection 1 By setting (b4, b3, b2, bl, bO) to “0" or “I", each function can
‘be selected

n

b0 | Current Limit b0 = 1 when current limit value setting parameter 34, 35 or 36
function is to be effective.

b0 = 0 when ineffective.

The table below shows effective current limit values marked with

O when b0 = 1.
Parameter | CUR Signal CUR Signal ON (CUR-L)
Not Turned
No. Name ON __ +Side Limit | —Side Limit
(CUR-1) Value (CLP) | Value (CLN)
34 | Cirrent Limit o O O
Value :
35 | Plus Side Cur- X O X
rent Limit Value
36 | Minus Side Cur- X X - O
rent Limit Value

(The figures below show observed waveform in monitor output )

r/min
MOTOR FWD, RUN

i MOTOR !
0 , . ! REV. RUN

+% .
T E ]
RoR 1 Lo
0 '”§§ [t
| lcup
N

Note: Motor’s maximum-current limit value is effective when
parameter set value is larger than motor’ s maximum current
limit value.

Motor’s maximum current limit value is determined by palameter
7 motor code.

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

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

(Cont’ d)
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name Contents
17 | b2} 2-step Accel/Decel 1-step or 2-step accel/decel is selected.
b2 Set | Accel/ Accel/Decel Setting Parameters
Value | Decel : :
Type 4 5 38 39
0 1-step v T — —
1 2-step V1 T1 V2 T2
» 2-step accel/decel type speed setting
// (12 a2 \\
Vi V2 V2|Vl
al al
T2 T2
T1 Tl
Accel/decel speed al or a2 is determined by V1/T1 or (V1-V2)/T2,
[t is constant even if feeding speed changes.
b3 | Speed Limit By setting b3 = 1, parameter 46 speed limit value becomes effective.

b3 Set

Value Speed Limit Value

0
Max. r/min in motor specifi- | M Series 2000r/min *'
cations. (Determined by
parameter 7.) F Series 2500r/min

G Series 3000r/min

D Series 2500r/min

*! 1500r/min for types $ Series 4000r/min
USAMED 44B ;> 2 and
USAMKD-60B 13 2. R Series 4500r/min *?
*2 4000r/min for 100V
(USAREM- 135D 12 2) P Series 4500r/min

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

(Cont” d)
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17

b4

Accel/Decel Type
Setting

Accel/decel type (linear or exponent) is specified by b4 setting.

< Setting Method >

b
4 Set /
Value Accel/decel Type
0 I-step or 2-step linear accel/decel and simplified S-curvé
accel/decel. (Always linear type regardless of operation
mode. )
1 Set the following parameters according to the accel/decel

type in each operation mode:

Linear Accel
, /Decel or
Parame- Operation Mode Simplified Exponential
ter No. S-Curve Accel/Decel
Accel/Decel
68 Automatic 1 0
69 Manual 1 0
70 Pulse command 1 0
71 Zero-point return 1 0
(homing)

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

(Cont™ )
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No.

Name

Contents

18

Function Selection 2

By setting (b4, b3, b2. bl. BO) to “0" or “I", each function can be selected.

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.

Parameter No. | Set Value Remarks Effective Function
- Finite positioning | Software
14 bt =0 mode overtravel
bt = 1 Infinite positioning | Position reference
mode fault detection
(2)
go Sof tware Overtravel Set Position
et
Value |Plus Side (+LS) [ Minus Side (-LS} Note: When incremental encoder
is used (Parameter 9 =
0 +99999999 -99999999 1), software overtrave!
- becomes effective after
1 (Parameter 40) (Parameter 41) zero-point return
set value set value (homing).
-LS +LS
e v 7 ®e POSITION
H !
(PROHIBIT) MOVING AREA { (PROHIBIT)
)]
gO Position Reference Range (Limit Value)
et
Value Plus Side Minus Side
0 +99999999 -99999999
1 (Parameter 40) set value (Parameter 41) set value

(4) Finite positioning mode
By software overtravel detection. operation is prohibited and
« Error_signal ERR is outpul.
[ERR 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 is performed at turning
on start signal AST or command [ST].

Manual When sof tware overtravel set position is
passed during operation, the operation stops

Pulse at the position at a specified deceleration

Detects when present position is out of soft-
ware overtravel set position.

Nen-current
conduction

(5) Infinite positioning mode
When position reference value is out of the following range in the_aytomatic

%Egration mode. position reference fault error (alarm code output ALO = 0,
1 =0, ALZ = 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

1 : DG-SW reference method

1: Parameters 40 and 41 are effective.

600

Parameter 15 =
Parameter 18 b0
Parameter 40 = 5
Parameter 41 = 0
When the parameters are set as shown above. by setting the digital switch to
the following values and inputting the start signal:

Set value

+48000 . Move to the plus side by 43000

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

{Cont” d)
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No. Name Contents
18 bl | Backlash Compensa- Sets whether backlash compensation function is provided or not.
tion
bl Set .
¢ - Backlash Compensation
Value
0 |[Not provided
1 Compensated amount is (parameter 42)
sel valve.
b2 | Speed Reference in Selects speed reference setter in automatic operation mode.

Auto Operation Mode

Parameter 15 Setting (Position Reference Method)

b2 Set
Value 0 . 1 2 4
Station No. DG-SW Serial Communication | Command
table
0 Selected by DG-SW .| Serial command Speed
parameter at (SPDX X x) table
contact.
1 Speed reference setter can be selected regardless of position
reference method.
Parameter No. Set Value | Speed Reference Setter
0 Selected by parameter
at contact
61
1 DG-SW
2 Serial command
4 Speed table

Note: “Sglecled by parameter at contact” means to select parameter
setting (Ist speed) to (4th speed) by speed select signals
SP2ND and SP3RD. Refer to the description of parameter 4.

(Cont” )
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No. Name Contents
18 b3 | Speed Reference in Selects speed reference setter in manual operation mode.
Manual Operation :
Mode Parameter 15 setting (Position Reference Method)
b3 Set
Value 0 1 2 4
Station No. DG-SW Serial Communication | Command
table
0 Selected by DG-SW Serial command Speed
parameter at (SPDX X X)) table
contact.
1 Speed reference setter can.be selected regardless of position
reference method.
Parameter No. | Set Value | Speed Reference Setter.
0 Selected by parameter
at contact
62
1 DG-SW
2 Serial command
4 Speed table
Note: “Selected by parameter at contact” means to select parameter
setting (1st speed) to (4th speed) by speed select signals
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 . .
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. b0) to “0" or “I". each
function can be selected.
b0 | OT Signal Enables or disables overtravel LS input signals P-OT and N-OT

b0 Set .
Value P-0T and N-OT Signals
0 Used (Closed input at normal operation)

1

Not used (Input can be opened.)

— 170 —
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No. Name Contents
19 bl | STOP Signal Enables or disables STOP signal operation. To perform automatic
| operation in serial communication, set bl = I. If STOP signal
input (2CN-15) remains open, command becomes | ERR SN
1
bl Set .
Value STOP Signal
0 Used (Closed input 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 he
X effective.
b2 Set = .
Value BK Signal
0 Not used (Parameters 43, and 44 setting are
ineffective)
1 Used (Parameters 43, and 44 setting are effective)
b3 | Pulse Reference Set together with parameter 63 accbrding to input puise signal

[nput form in pulse train operation mode
] Parameter No. | Signal Pulse Waveform
Signal Form Name
. 63 19 b3 Plus Side Reference | Minus Side Reference
90° phase | X4 0 0 . e e N
difference CA 0625 us MIN 0825015
2-phase | X2 I e W T My B I
pulse ~ CB I s o
train X1 2
Sign + Dulse 3 " 25us MIN 2548 MIN 2548 MIN 25 s MIN
train —e—t N
1 ' 3 — T
'K 0.625 us -
cB R e R
CCW + CW pulse 4 L5 e MIN 25us MIN. 25 us MIN
‘train CA 2.5 us— it —tt—
MIN — LN lII
CB ' 10,625 us L n :: 0.625 s
~T=—MIN T MIN
(Cont” d)
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19 b4 | Pulse Qutput PG dividing output signal (FA, FB) dividing ratio.
(Refer to Pig. 5.12.)
b4 Set Value | Parameter 64 | Dividing Ratio
0 - 1
1 N(N-2 to 64) 2/N
b5 [ Positioning Near For station near signal, refer to the description of parameter 65
Signal and Station bl. Set b5 = 1 so that (parameter 45) required for positioning
Near Signal near signal NEAR operation will be effective.
b5 Set Value Positioning Near Signal

0 Does not operate.

(Parameter 45 setting is ineffective.)

1 When distance difference (reference unit) bet-
ween current position and aimed position is less
than the value set by parameter 45, NEAR signal
is output. (In serial communication, [ NEAR | is
automatically sent.)

b6 | OT Signal Switching | Function can be inverted without switching P-0T and N-OT signals.
e ; 0 ; ®
4 + : —~e POSITION
\ .
-9 . —
1LS 2LS
b6 Set Value | 1LS 2LS
0 N-0T P-0T | (Standard)
1 P-0T N-0T
P-0T: Stops + direction reference
N-OT: Stops — direction reference
b7 | Torque Reference b7 = 1 when the function of parameter 90 which sets torque referen-

Filter Time Constant

Change

ce filter time constant to prevent shaft oscillation is to be
effective; b7 = 0 when ineffective.

b7 Set Value | Torque Reference Filter Time Constant

0 0. 45ms

1 Value set by parameter 90

(Cont" d)
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20

Function Selection 4

By setting (b6, b5, b4, b3, b2, bi,
selected.

b0) to “0" or “17, each function can he

b0 —

(Always set to 0.)

b1 | External Position
Indicator

When used by connecting to external position indicator (MCIF-L8 type). set
to bl = 1.

Decimal position of the external position indicator is selected by parameter
67.

b2 | Station No. O

In the station No. reference method (parameter 15 setting = 0). the number
of stations N is set by parameter 16 and how to take the station No. is set
by b2.

b2 Set
Value 0 1
How to Station No. O Station No. 0
Take Provided Not Provided
Station
No. 1 % wa 2 1y
2 3
N-2 N-1
3 : 1, “

b3 | Simplified S-curve
Accel/Decel

Selects whether simplified S-curve accel/decel is used or not.

b3 Set
Value

Simplified S-curve Accel/Decel

0 Not used: Parameter 76 setting
ineffective

1 Used : Parameter 76 setting

effective

b4 | Function Selection

7 Setting (Related
to Parameter 72)

Set to 1 when parameter 72 function is to be effective. (Normally set to 0.)

b4 Set

Value Parameter 72 Setting Contents

1 Effective

0 Same function as parameter 72 b0 = 0.bl = 0.
b2 =0, b3 =0, b4 = 0 or b5 = O setting.

b5 | Function Selection
5 Setting (Related
to Parameter 65)

Set to 1 when parameter 65 function is to be effective.

b5 Set
Value

(Normally set to 0.)

Parameter 65 Setting Contents

1 Effective

0 Same function as parameter 65 b0 = 0. bl = 0. b2
=0, b3 =0 b4=0, b5=0o0r b6 = 0 setting

b6 | Function Selection
~ | 6 Setting (Related
to Parameter 66)

Set to 1 when parameter 66 function is to be effective. (Normally set to 0.)

b5 Set
Value

Parameter 66 Setting Contents

1 Effective

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

0, bl =0,
=0 or b7 =

b 0

(Cont' d)
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No. Name Contents
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
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 :
direction. Current limit works Setting range:
rgggrdless of current limit signal 0 to 400
CUR.
Unit: %
35 Plus Side Current Limit plus side current
Limit Value Effective by (activation current at (The smaller
parameter Effective | motor FWD run) value between
17 80 = 1 by parameter set
turning ON value and motor
CUR signal | Limit minus side current | maximum current
36 Minus Side Current Limit (activation current at limit value
Value motor REV run) becomes effec-
tive.)
37 Feedforward Compensation | Feedforward compensation amount becomes effective by parameter 17
Amount bl = 1.
Setting range: O to 100, unit: %
38 Linear Accel/Dece!l 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 P
Decel Accel Speed ‘ -7
4 PARAMETER Lt
Switching Speed SPEER ' 39
¢ PARAMETER t
38
PARAMETER g
Parameter Range Unit
38 8 to 60000 ms
39 0 to 240000 | X 1000 reference units/min
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40 Pius Side Software (1) Parameter 14 bl = (1) Parameter 14 bl =
Overtravel (finite positioning mode) (finite positioning mode)
(Plus Side Position Ref- | Effective by parameter 18 b0 = 1 Prohibits moving in + dllectlon
erence Fault Detection setting. .by set value.
Value) ~1S +1S
- v Y o+ (2) Parameter 14 bl = 1
: : (infinite positioning mode)
: : POSITION | A position reference value ex-
i ' ceeding the set value results in
(PROHIBIT) MOVING (PROHIBIT) a position reference fault error.
. AREA
41 Minus Side Software Range: 99999999 (1) Parameter 14 bl = 0
Overtravel Unit : Reference unit (finite positioning mode)
(Minys Side Position | Note :'When incremental encoder | Prohibits moving in - direction
Reference Fault Detec- ' is used (Parameter 9 = by set value.
tion Value) 1, software overtravel
becomes effective after (2) Parameter-14 bl =
zero-point returnn (infinite positioning mode)
(homing). A position reference value ex-
(2) Parameter 14 bl = ceeding the set value results in
(infinite positioning mode) a position reference fault error.
Effective by parameter 18 b0 =
setting. When the position ref-
erence value is out of the fol-
lowing range in the automatic
operation, a position reference
fault error occurs.
(Parameter 41) set value
< position reference value
< (Parameter 40) set value
42 Backlash Compensation Effective by parameter 18 b2 = 1 setting.
Amount
Setting range: 1 to %=30000
Unit: Pulse (feedback pulse from encoder)
(Relation between reference unit and pulse is indicated by B/A
(refer to parameter 13.) )
43 Brake Time .- BEffective by parameter 19 | Setting.range: 8 to 1000
' b2 = 1. Unit: ms
- Refer to par. 6.3.2 (2) for
44 Brake ON Motor Speed operation. Setting range: 1 to 10000
Unit: r/min (motor speed)
45 Positioning Near Range Effective by parameter 19 b5 =
' and Station Near Range
Setting range: 0 to 30000
Unit: Reference unit
(Statlon near range when parameter 20 b5 = 1 or parameter 65
= 1)
46 Speed Limit Value Effective.by parameter 17 b3 = Set value becomes load maximum
' speed.
Set value: 1 to 240000
Unit: X1000 reference unit/min
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8.3 PARAMETER FUNCTION DETAILS (Cont'd)

No. Name Contents
47 EXDOHEHT. ial Acce ]/Dece 1 Accel/decel speed ‘varies depending on sét speed.
Time Constant SPEED
i
i
//
//
V2 V0 B
,/ /’/,
V1 £ /, —_—
0 t
PARAMETER 47
(EXPONENTIAL ACCEL/DECEL TIME CONSTANT)
'Exponential accel/decel becomes effective in a specified operation
mode when exponential accel/decel type is set by parameter 17’
bd = 1 and parameters 68 to 7l.
SPEED L
48 Exponential Accel/Decel SET SPEED
Bias Speed
0 t
EXPONENTIAL ACCEL/DECEL TIME CONSTANT
(RANGE: 8 TO 1000, UNIT: ms)
L EXPONENTIAL ACCEL/DECEL BIAS SPEED
(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 | Zero-point return mode II (STP signal used)
50 Zero-point Return 0 | Zero-point return toward plus direction
Direction -
1 | Zero-point return toward minus direction
51 Zero-point Return
Feeding Speed Effective
by para-
52 Zero-point Return meter Setting range: 0 to 240000
Approach Speed 18 14b = 1 | Unit: X1000 reference unit/min
53 Zero-point Return
Creep Speed
54 Tero-point Return

Final Traveling Distance

Setting Range Unit

Plus direction: 0 to 99999939
. Reference unit

Minus direction: -99999999 to 0
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Conditioning‘
Parameter
No. Name S Contents
et
No. | Valye
61 Feed Speed 18 b2 1 0 |Selected by parameter at contact
Setting Method
in Auto 1 | DG-SW
Operation Mode
2 | Serial command
4 | Speed table
62 Feed Speed 18 b3 1 0 | Selected by parameter at contact
Setting Method
in Manual” 1 | DG-SW
Operation Mode
2 | Serial ‘command
4 | Speed table
63 | Pulse Signal 1903 | 1 |0 ' x4
Form :
1 | 90° phase difference 2-phase pulse X2
2 X1
3 | Sign + pulse train
4 | CCW + CW pulse train
64 Qutput Pulse 19 b4 1 Dividing ratio is 2/N when parameter set value is N
Dividing Ratio (2 to 64)
65 Function 20 b5 1 By setting (b3, b2, bl, h0) to “0" or “1", each function
Selection 5 can be selected.

b0 | Zone Signal

bl | Station Near

Signal

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

signals.
b0 Set Value Zone Signal
0 Not Used
1 Used

Set to bl = 1 so that NEAR signal can function as station

near signal. (NEAR signal does not operate unless selting

to parameter 19 b5 = 1.)

bl Set NFAD Q
Value NEAR Signal
0 Operates as positioning near signal.
1 In the station No. reference method (parameler

15 setting = 0), if distance difference
(reference unit) between the current position
and the nearest station position to the
currgnt position beco%ﬁﬁﬁless t?an the value
set by parameter 45, N signal is output.
(In serial communication, [NEAR] is
automatically sent.)

Note: In this case, NEAR signal output lag
time is up to 40ms.

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

Conditioning

Parameter
No. Name Contents
Set
No. | Value
65 b2 { DG-SW Read-in 20 1 Set to-b2 = 1 when DG-SW read-in time (data strobe output pulse
Time Change b5 width) is required to change in DG-SW reference method (parameter
15 setting = 1),
b2 Set | pc_ow Read-in Time (Data Strobe Output Puise Width)
Value ead-in Time (Data Strobe Output Pulse Wi
0 24ms
1 Parameter 77 set value
When YASKAWA digital unit is used. it is not necessary to change
DG-SW read-in time.
b3 | DG-SW Shift Set to b3 = 1 when position or speed input is multiplied by 10. 100
Digit Number etc. in DG-SW reference method (parameter 15 setting = 1).
Number of digits to be shifted is set by parameter 67
b4 (Normally set to 0.)
b5 (Normally set to 0.)
b6 | Position Set to b6 = 1 to change the specifications of positioning completion
Completion signal (COIN, 5CN-5).
Signal
Change b6 Set Specifications of _Positioning Completion Signal
Value (COIN Signal)
ON when reference is not being discharged and position
error is smaller than parameter 6. OFF while start
0 command input signal (AST) is ON and until zero-point

return is completed in the zero-point return (homing)
mode. {Normal specifications)

OFF when power supply is turned ON.

ON when operation is started in automatic operation mode
and positioning is completed normally (reference dis-
charge is completed and position error becomes smaller
than parameter 6 set value.)

Also OFF in the following cases:

- Starting again in auvtomatic operation mode

« In baseblock status

« Changing mode

« At overtravel -

«While start command input signal is ON

(Cont’ &)
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Parameter
No. Name Contents
Set
No Value
"66 Function 20 1 By setting (b7. b6. b5. b4. -b3. 2. GL. b0O) to “0" or “1 each
Selection 6 b6 function can be selected
b0 (Normally set to 0.)
bl : i
S Y ’
b3
b4 | Station No. » Set to b4 = | when alarm code outputs (ALO to AL3) are used as
Qutput station No. outputs (P5-to P8).
Extension
b4 Set 5CN-19. 20, 21. 22 output at parameter 15 = 0
. Value ' ’ : o b
0 Alarm code output (ALO to AL3)
' 1 Station No. output (P5 to P8) ,
b5 (Normally set to 0.) _
b6 C '
b7 | Servopack Set to b7 = 1 when axis address is provided for Servopack response.
Response Axis However, axis address can be provided only in multi-axis control.
Address ) (Example)
' Command [ 3PRM30 | — 3PRM30 = X X.... X
(Sent from Servopack)
Command [ SALM — 5ALM .COIN
' (Sent from Servopack)
87 thernal~Positibn 20 1 When external position indicator is used (set to parameter 20 hl = 1).
Indicator Decimal bi decimal point which is indicated by value set by parameter 67 lights.
Point Position and 7 6 5 4 3 2 1 0
DG-SW Shift Digit ! J ! ! ! i J !
Number
‘ Plolo o oo oo lo
: - RO R R iy RS i S I SO I PO I v R I I
External position indicator (Unit: Reference unit)
When setting to parameter 65 b3 = 1, DG-SW position or speed input
is shifted to the left by the number of digits of the value set in
parameter 67
(Digital switch reference)
Xlo (PARAMETER 67 SET VALLUE)
Example: When parameter 67 = 2 and DG-SW reference = 123;
123X 10% =-12300 is referenced.
68 Accel/ | Automatic 17 1 G |Linear or simplified S-curve accel/decel
: Decel | Operation b4
Type Mode 1 | Exponent
. Set-
69 ting Manual 0 !Linear or simplified S-curve accel/decel
. Gperation
Mode 1 | Exponent
70 Pulse “| 0 |Linear or simplified S-curve accel/decel
Operation
Mode 1 [ -Exponent
71 Lero-Point ' 0- | Linear or simplified S-curve accel/decel
Return
(Homing) 1 | Exponent
Operation
, Mode
(Parameter setting becomes effective by conditioning parameter setting.) o (Cont™d)
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Conditioning
Parameter
No. Name Contents
Set
No. | yalue
72 Function By setting (b0, bl, b2, b3, b4, b5) to 0" or “1", the following function
Selection 6 can be selected:
Set Value and Function Provided/Not Provided
20 b4 1 0 1
b0 | Overrun Alarm Process Set Not set
bl | Remaining Data Process after STOP signal Hold Abandon
is input (Feedhold) (No feedhold)
b2 | PG (L-PG/M-PG) Selecting Method at Selected by L-PG Motor PG'selected
Positioning Completion when Line PG Used signal by force
b3 | Echo-back at Initialization Not set set
b4 | OK 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 20 b3 1 Set accel/decel speed in simplified S-curve accel/decel
S-curve Accel/ control together with parameter 4.
Decel Time
Unit: ms
Setting range: 0 to 124
1st or 3rd step accel/decel speed is set by this
parameter.
Eos;tioning time is extended by (parameter 76 value + 2)
ms).
Simplified S-curve accel/decel becomes effective by 20
b3 = 1 setting when linear accel/decel type is selected
by parameter 17 b4.
/ iy AN
, as o3
// \\
V) // \\
7 N
// az \\az
v ’ \\
4 \
t patl N .
T: T2 T T2

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

(Same as a)

(Parameter setting becomes effective by conditioning parameter setting.)

(Cont” )
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. Conditioning
Parameter

Set
No. Value

Contents

77 DG-SW Read-in
Scanning Time

65 b2 1

When position or speed reference is provided other than in
exclusive-use digital switch unit in DG-SW reference
method (set to parameter 15 = 1), DG-SW read-in scanning
time (data strobe output pulse width) is set. '

Setting range: 24 to 2000 (ms)

More than 24ms is needed for Servopack to read the data.
Therefore, set a value added with 24ms to a time required
to send the data at reference setter (sequencer) side.

(Refer to Par. 5.6.3 (3).)

<

=

S0

) E—
S S

p=—t
v
(=)
(9]

- 3 3 CJ O 7

Ums
OR MORE

PARAMETER
77 SET VALUE!

Example

DSO
SERVOPACK. PLC

DATA

(Parameter 77 set value)
= 30ms + 24ms = 54ms or more

90 Torque Reference
Filter Time
Constant

1907 | 1

Set torque reference filtér time constant.
Used to prevent oscillation

Setting-range: 0 to 100 (%x32.5 (us))

(Parameter setting becomes effective by conditioning parameter setting.)

— 181 —




B} DisPLAY/SETTING/MONITOR FUNCTIONS

9.1

9.1.1

Status of drive is displayed by LED indicators or T-segment indicator.

Display

DISPLAY AND SETTING FUNCTIONS

type HR {3} BB, fault contents are displaved in the data display section.

Table 9.1 LED Indicators

Display ey revees s Co
Specifications HRI:ISBAB| HR{:I.:BB Conditions at Lighting
Power Supply MAIN Cred) - Voltage remaining in Servopack DC
Display main circuit (fail-safe lamp)
MP (yellow) !MP (green) Servopack DC main circuit voltage
normal
RUN (green) |P (green) Servopack control power supply (+5V)
normat
Alarm Display | ALARM (red) | ALM (red) At alarm occurrence
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Table 9.2 7-segment LED (Red) Display _Specifications and Fault Contents Display Specifications
of Servopack Type HR! iBB

Fault Contents Display’ | 7-segment

in Data Display Section ‘| LED Display Dlsplay Contents

L2229 . Basehlock is released.
(Indicates current conduction to motor.)

bbb = Baseblocking (Stops current conduction.)
PP-0¢ P P-side overtravel
nn-0¢ n. N-side overtravel
pP-LS P P-side software overtravel
nna-LS n. N-side software overtrave!
dbAL d. Battery voltage low-level detecti.on
- - Blinks g
0.8b65 HH ABSO error
N : Overcurrent
enls P | Circuit protector trip
3-5 3 Regenerative error
You Y Overvoltage
5.8S S Overspeed
sLy S Main circuit power supply error | < Servopack power
’ _ circuit is base-
n.0L n Overioad blocked.
8208 8 Position.error * Self-holding until
resetting
ROK R Heat sink overheat

* Serve alarm output

r oo [ PG disconnection
FC-P4 F. Open phase
HHAR-d H. Hardware error
.0 F v. Overflow

L.oruY . H Overrun

.2, 929 Y. Parameter errcr

*1 7777 varies as follows depending on the status:
At positioning completion: Foin,

At positioning near: nERr.
At positioning: rda,
At feed holding: - RGL

*2 77 indicates parameter No. (00 means Position / Speed / Boundéry table error.)
(In alarm record display mode, ?? is not indicated.)
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(1) 1/0 signal check

/0 signals can be checked by LED block on the panel. Table 9.3 shows the signals
indicated by LED blocks according to SW setting. The table below shows 1/0 signal
status:

At LED Lighting

At LED Extinguishing

Contact ]ﬁput

Open

Close

Pulse Input

H level

L level

Qutput Signal

Output relay OFF

Qutput refay ON

CIRCUIT PROTECTOR FATTERY

|
+SacronR
200V fua 1 LED BLOCK
ol p1|[] ([)pe
L p3{(] [jpe
[
ale ps{[] [J|ps
i|o p?|[] [J|vs
Y3| @]
Y4 |04
uie
vie
wi{®
®
1%
3
(| YASKAWA
+ 1+
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Table 9.3 Connector Pin Nos. and Names of Signals Indicated by LED Blocks
Sw1 D7 ) [ D5 D4 D3 D2 D1 DO
Signal Name 1 15 16 17 .| 18 : 8 -9 10
0 | and 2CN Pin — : -
No. STP STOP AST DEC _PCON SVON - N-OT P-0T
Signal Name 15 14 13 12 11 10 9 8
1 | and 5CN Pin — — — — — —
No. RST DR1 DRO MCCW MCW MAN IRN CUR
29 28 27 26 25 24 17 16
-2
44 43 42 41 40 | 32 31 30
3 .
49 48 | 47 46 45
4 -
PG | PULS SP3RD SP2ND
Signal Name : PG Pulse . Reference Pulse
5 | and Input
Pulse PA PB PC CA CB
Siénal Name 12 11
6 | and 2CN Pin —
No. BK ALM
Signal Name 21 20 19 7 6 5 4 3
7 }and 5CN Pin —
.No. AL2 AL1 ALO ERR P0S2 POS1 MAN-LT | AUT-LT
39 38 37 36 35 34 2.3 22
8 .
BATAIM | D504 DS03 DS02 DSOT DS00 AL3
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(2) Baud rate and axis address setting (initial setting)

Baud rate and axis address do not have to be set for any reason other than
setting change once set at test run.

Operation section (Servopack panel face)
SW1 to SW3 are digital switches (rotated by a small-size screwdriver).

r-\_/‘\——\
MO -
; (TOGGLE SWITCH)

[

= wr
@ SW2
@)

SW3

&|[sw

ALARM X

{ ALM :]-"4 /
LED{ RUN /)

(7-SEG. LED)

MP
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Proce- : (7-SEG. LED)
dures Operation Method ALARM Lightig
® Turn on_only Servopak control power supply. [::]
( LED [RUN ] lights.) -
@ | Set toggle switch (MO-neutral-WR) in neutral status. -
[—1 blinks.
® | Set SW1 to SW3 as shown below:
SW1 | SW2 | SW3
' 6 0 0
@ Lower toggle switch to WR side. (Return to neutral, )
® |(1) Baud rate setting - E blinks.
Baud Rate 9600 | 4800 | 2400 | 1200 '
SW2 Set Value 0 1 2 3 A
(2) Axis address setting (Refer to Par. 7.3 for how to
' use axis address.)
SW3 Set Value | SWL Set Value
Control (Axis address | (Axis address
Configuration 10-digit set- | 1-digit set-.
ting) ting)
1-axis control Setting not 0
needed.
Multi-axis control | Setting not Any number of
(2 to 9 axes) | needed. 1to9
group designation
not performed
Multi-axis control | Any number of | Any number of
(2 to 9 axes) 1to9 1to9
group designation
performed
Multi-axis control | Any number of | Any number of
(10 to 16 axes) 1to9 l1to9
® | Lower toggle switch to WR side. (Return to neutral.) [::] blinks.
@ Set SWI to SW3 as follows and keep toggle switch in [::]
MO.
SWL | SW2 | SWs
0 0 0
® Turn off Servopack control power supply. (Extinguished)
@ Turn on only Servopack control power supply again. [::]

Baud rate and axis address setting are now completed.
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(3) Machine zero-point setting
For type HR {1 BAB, machine zero-point can be set by switches on the panel in

addition to serial communication,

Operation se'ction (Servopack panel face)
SW1 to SW3 are digital switches (rotated by a small-size screwdriver. )

-1 ™o
]

(TOGGLE SWITCH)

-t

WR

@ SW2
@)

@ SW1

ALARM |
ALM
LED{ RUN

]
MP%/
LA

(7-SEG. LED) SW3

v
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Setting is performed‘for the following procedures after moving to machine Zero-point
in manual operation mode.

>

Proce- . (7-SEG. LED)
dures : Operation Method ALARM Light ing

@ Set toggle switch (MO-neutral-WR) in neutral status. E blinks

® | Set SWI to SW3 as shown below:

SWL [ SW2 [ W3 o o,
71 0] 0

® |[Lower toggle switch to WR side. (Return to neutral. ) EJ] blinks

@ Set SWl to SW3 as shown below:

SW1 | Sw2 | SW3
7 7 7

® | Lower toggle switch to WR side. (Return to neutral.) E] blinks

® Set SW1 to SW3 as follows and keep toggle switch in E]

MO.
SW1L | SW2 | SW3
0 0 0
@ | Turn off Servopack control power supply. (Bxtinguished)
Turn on only Servopack control power supply again. E

. Machine zero-point setting is now cmpleted. (These procedures correspond to serial
command “ZEROSET 0”.)
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The setting of parameter etc, can be performed using parameter display/setting
functions built into Servopack.

L

~

DU11 DU12 DU13 DU14 \

[oTe]

HYH-4OVD A o ®

DU10
i1 ] Iy I IZ7
Y P R I O R A e
a ‘é’ o_n g _n ‘é nn g
e I I I
o o u o u O
Al [MobE/D) [FoME/SET]

\

—/

Fig. 9.1 Setting/Display Section

Table 9.4 Setting/Display Setting Mode Selection

No. g:[i)izgsed Display Contents

0 | Initial Status -.bb Alarm/status display

1 NO/DATA aL-00 Alarm record display (See Table 9.5.)

2 MODE/D> n-01 Parameter display/setting (See Table 9.6.)

3 MODE/[> 05-00 Machine zero-point setting (See Table 9.7.)

4 MODE/D> $5-00 Serial communication setting (See Table 9.8.)
5 MODE/D> Un-01 Monitor data display (See Table 9.9.)

6 MODE/D> in-0: Input signal status display (See Table 9.10.)
7 MODE/[> 0n-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 O 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 Atarm Record Display Mode

(A ] NO/DATA MODE/D> HOME/SET
* Alarm No. display Exchange alarm No. | »Alarm No. dis- | *Alarm No. display
. with alarm content | -play

o

| Rt-33 |

) e
l

e

1. (MOST RECENT
ALARM)

3. CALARM 9 TIMES
BEFORE)

display.

For alarm content
display, refer to
Table 9.2

Parameter display/
setting mode is
entered.

Alarm/status Cinitial
status) is displayed.

Tabl_e 9.6 Parameter Display/Setting Mode
CAa] " [_NO/DATA MODE/T>~ HOME/SET

* Parameter No. displa Exchange parameter | »When parameter No. * When parameter

— : No. with parameter is displaved. No. is dis-
c . | | (PARAMBTER No, 1) | data display. played.
CA—JY e & Machine zero-point - Alarm/status

i setting mode is enter- | (initial status)
A—02 (PARAMETER No. 2) ed. is displayed.

[:.-;—99

* Parameter data display

Change the value which
is blinking.

(PARAMETER
No. 99)

* When parameter data
is displayed.

Blinking digit (to be
changed) is moved.

QB ® O
L [4T37el¢]
(LOWER 4 DIGITS)
@ ® @ 6 ®
(=I18T7[86[5s ]

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

[ e

* When parameter
data is dis-
played.

_Displayed data
are set. (Reset
is required

for offline
parameters.)

Note:

For parameters, refer to

Par.8 “PARAMETER”.
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Table 9.7 Machine Zero-point Setting Mode

4]

[ NO/DATA ]

[_WoDE/D> ]

HOME/SET

« Zero-point No. display
ineffective

« ZJero-point data display
change the value which
is blinking

Exchange zero-
point No. display
(only8S - 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
changed) is moved

@ ® @
L Ju]3]¢ l_¥J
(LOWER 4 DIGITS)
® @® ®
F*__I‘41," [ & [A;J

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

(®e®ame®a©w

« When zero-point No.
is displayed.

Alarm/status Cinitial
status) is displayed.

« §hen 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 znnannann.

Table 9.8 Serial Communication Setting Mode .

[A]

HOME/SET

« Set No. display

- _ (BAUD RATE
IIIEIFEIEII\"T SETTING)

(AX1S ADDRESS
1-DIGIT SETTING)
5s—-a¢

(AXIS ADDRESS
10-DIGIT
SETTING)

» Set data display
Change set data as follows:
In baud rate setting
9600—-4800—2400—1200

t |

In axis address setting
0—1-2->3—>4—->5—->6—>T7—->8—9
t |

[ NO/DATA | [ MODE/>_|
Exchange set « When set No. is
No. display displayed.

with set data

display Monitor data dis-

play mode is en-
tered.

» When set No. is
displayed.

Alarm/status
(initial status) is
displayed

e 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.
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Table 9.9 Monitor Data Display Mode

2]

MODE/[>

HOME/SET |

* Monitor data No. display.

Monitor

the same as serial
communication monitor
commands MONL to MONG.

(MONITOR DATA 1)

(MONITOR DATA 2)

(MONITOR DATA 6)

data Nos. are

Exchange monitor
data No. with
monitor data dis-
play.

* When monitor No. is * When monitor
displayed. No. is dis-
played.
Input 'signal status dis- Alarm/status

play mode is entered._

* When monitor data is
displaved,

Exchange monitor data
upper 4 digits with
lower 4 digits

—
L-TfTe[3T¥]
(UPPER i4 DIGITS)

L [s[8]"[8]
(LOWER 4 DIGITS)
|

(initial status)
is displaved.

Table 910 Input Signal Status D

isplay Mode

MODE/ >

HOME/SET |

* Input signal No. display

in-02

R

Input signal Nos. are
the same as serial
-communication monitor
commands IN1 to IN8

(INPUT SIGNAL 1)

(INPUT SIGNAL 2)

(INPUT SIGNAL 8)

Exchange input
signal with input
data display

» When input signal No
is displayed.

Output signal status
display mode is entered.

» When input signal data
is displayed

Exchange input signal
data upper 4 digits with
lower 4 digits.

L1t ]8] ]
J 18118

(UPPER‘f DIGITS)

CIs:T18lt]
(LOWER 4 DIGITS)
|

* ¥hen input
signal No.
displaved.

is

Alarn/status
(initial status)
is displayed.

Note: For serial commands, refer to Par. 7.8 “SERIAL COMMANDS.®
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Table 9.1 Output Signal Status Display Mode

[2]

NO/DATA

[_MoDE/©>_]

[ HOME/SET ]

e Qutput signal No. display

—
SIGNAL 1)

) (OUTPUT
SIGNAL 2)

0n-03 (OUTPUT
SIGNAL 3)

Output signal Nos. are
the same as serial

communication monitor
commands OUT1 to OUT3

Exchange output

signal with output

data display.

« When output signal No
is displayed.

Alarm record display
mode is entered.

+ When output signal
data is displayed.

Exchange output signal
data upper 4 digits with
lower 4 digits.

—
AR
(UPPER f DIGITS)

[ TeT+Teal:]
(LOWER 4 DIGITS)
I

« When output
signal No. is
displayed.

Alarm/status
(intial status)
is displayed

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

9.2.1 Servopack Type. CACR-HR{’

Servopack
#CACR—HR

CIRCUIT PROTECTOR

20 060)] mo)]

R
T
’l
Y3[ @
Y4 | @2
ule
vie
wie
®
| 83
[; r_v‘A'sxA_\-gf
Pin | Signal - '
No. | Name Name Output Voltage
B5 | Vic | Motor speed ' +2.0V/ £1000r/min
A5 | Twox | Torque or speed Torque reference: F3.0V/ 100%
reference Speed reference : £2.0V/ £1000¢/min
. Type | HROXBABLL (100V) | A5 01 |02 03 05 -
B4 1 Phase U _
Current HRI i 3BAB12
_ monitor HROXBAB  (200V) | A5, 01| 02 03, 05 |10, 15
A4 v Phase V
Output Voltage (V/A) 0.8 0.4 0.2 0.1
B1 SG GND- : ov
B3 PA Phase A (Encoder phase A signal)
A3 PB Phase B (Encoder phase B signal)
A2 PC Phase C for incre- | (Phase C signal of incremental encoder,
mental encoder Phase Z signal of absolute encoder)

Phase Z for abso-
lute encoder

Notes:
1. Check terminals can be observed by oscilloscope. _
If the pin is inserted 7mm or more, it may be shorted the other signal.
Insert to the short-side pin of connector type PS-10PE-D4R1-Al(made by E
Japan Aviation Electronics Industry, Ltd.). :
2. At observation, do not contact adjacent check terminals.
3. Torque reference or speed reference Command Tyox OQutput
selection is performed by serial command.
Torque reference is selected when
power supply is turned on. ’ MU

4. Accuracy: *+10%
5. 8-bit D/A converter is used. Ripple for 1-bit generates at output.

MU =1 | Torque reference

= 2 | Speed reference
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T™2

Fﬂ:lglﬁlflilflg@

(LOWER BOARD)

——
Pin Signal
No. Name Name Output Voltage
T™MI-1| Vre Motor speed 20 X P V/+1000r/min
8192
" TM1-2| Tuox | Torque or speed Torque reference: F3.0V/Z100%
reference Speed reference : *+2.0V/£1000r/min
TMI-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

serial command. Torque reference is selected when power

supply is turned on.

[§%]

Accuracy: = 10%

Command Tyox Output

MU = 1 | Torque reference

MU = 2 | Speed reference

3 8-hit D/A converter is used. Output may have 1-bit ripple.

Pin | Signal

No. | Name Name Output Voltage
-1 Check terminals used only for shipping
to — — (Do not observe.)
T™2-3

TM2-4 | UREF | Phase U | Current

reference

TM2-51 VREF | Phase V | monitor

Monitor of current reference

™2-6 18] Phase U | Current Type 03 05 10 15 20 30 44 60
Monitor
™2-7 v Phase V Output Voltage 0.410.24]0. 16 0.08 0.04
/8
TM2-8 SG OV for signal
Notes:

1. Check terminals can be observed by osc

illoscope

9 At observation, do not contact adjacent check terminals.
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I NsTALLATION AND WiRING

10.1 RECEIVING

This motor has been put through severe tests at the factory before shipped. After
unpacking, however, check and see the following.
 Its nameplate ratings meet vour requirements.
* It has sustained no damage while in transit. A
* The output shaft should be hand-rotated freely. However, the brake-mounted motor
does not rotate as it is shipped with the shaft locked.
* Fastening bolts and screws are not loose.
If any part of the motor is damaged or lost, immediately notify us giving full
details and nameplate data.

10.2 INSTALLATION

10.2.1 Servomotor

AC Servomotor can be installed either horizontally or vertically,

(1) Before mounting \

Wash out anticorrosive paint on shaft extension and flange surface with thinner
before connecting the motor to the driven machine See Fig. 10. 1.

AN%ICORROSIVE

Fig. 10.1 Anticorrosive
Paint to be Removed

(2) Location

Use the motor under the following conditions.

* Indoors _ .

- Free from corrosive and/or explosive gases or liquids
* Ambient temperature: 0 to +40°C

*Clean and dry

* Accessible for inspection and cleaning

If the AC servomotor is subject to excessive water or oil droplets, protect the
motor with a cover. The motor can withstand a small amount of splashed water or oil.
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(3} Environmental conditions

Ambient temperature: 0 to +40°C

Storage temperature: —20 to +60°C
Humidity: 20% to 80% RH (non-condensing)

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

Use flexible coupling with direct drive. The alignment should be made in
accordance with Fig. 10. 2.

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

(D Measure the gap between the straightedge and coupling halves at four equidistant
points of the coupling. The each reading should not exceed 0.03 mm (0.0012 in.).

@ Align the shafts.

(® Meusure the gap between the coupling faces at four equidistant points around
the coupling rim with_ thickness gage. The maximum variation between any two
read ings should not exceed 0.03 mm (0.0012 in.)

Fig. 10.2 Alignment of Coupling

(5) Allowable bearing load
Avoid both excessive thrust and radial loads to the motor shaft. If unavoidable,
never exceed the values in Table 3.9.

When mounting the gear, coupling and pulley, ease the impact on the shaft and
avoid excessive force on the bearing. (98m/s2 (10G)max]
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10.2.2 Servopack
(1) Installation

rrrrrr

rrrrrr

(2} Location .
 When installed in a panel:
Keep the temperature around Servopack at 55°C or below.
e When installed near a heat source:
Keep the temperature around Servopack below 55°C.
* If subjected to vibration: :
Mount the unit on shock absorbing material.
* If corrosive gases are present: _
Avoid locations where corrosive gases exist as it may cause extensive damage over
long use. Especially vulnerable are switching operation of contactors and relays.
* Unfavorable atmospheric conditions:
~ Select a location with minimum exposure to oil, water, hot air, high humidity,
excessive dust or metallic particles.

{3) Mounting Direction

Mount the Servopack.unit vertically on the wall with main terminals being at the
bottom to take advantage of natural air convection (Fig.10.3). Install it with
setscrews tightened at four mounting holes in the unit base.

) WALL f

Fig. 10.3 Mounting Direction

t

VENTILATION
® Type HR {77} BB , .
‘Mount the unit vertically on the wall using the mounting holes (4) on the base plate,

with main terminals at the bottom (Fig. 10. 4). - HORIZONTAL
“VERTICAL MOUNTING op uEAT sing MOUNTING

/ V
1 J; g/TERMINAL 2CN to 5CN
—HL e
HEAT SINK ~---~ Z WALL —/ WALL - ;‘,‘;i‘}f
2o o s T o
% TERMINAL 4
TERMINAL  gOTTOM .
Good Poor Poor

Fig. 10.4 Mounting Direction of Servopack
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10.3 WIRING PRECAUTIONS

The following precautions should be taken for wiring.

(1) For signal lines and PG feedback lines, use twisted cables or multi-core shielded
twisted-pair cables (Yaskawa Drawing No.DP8409123, DE8400093 or B9400064). (See Table
5.5.) ’
Cable length is a maximum of 5 m for reference input lines (DG-SW unit, reference
pulse generator, display unit) and a maximum of 20 m for PG feedback lines. Use the
shortest possible length. Contact your YASKAWA representative for longer PG feedback

lines.

(2) Por ground line, cable should be as heavy as possible to provide class 3 ground
(ground resistance 100Q or less). Make sure to ground at a central point. [f the
motor and machine are insulated, ground the motor.

(3) To prevent malfunction due to noise, take the following precautions:
« Place the noise filter, Servopack and 1/0 reference as near as possible to each

other.
« Make sure to mount a surge absorbing circuit with relavs, electromagnetic contacts.

and solenoids.

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

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

« The Servopack uses a PWM amplifier, and spurious noise may be present in the signal
line.

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

(5) The signal line uses cables whose core is extremely fine (0.2 to 0.3 mm?®). Avoid
using excessive force which may damage these cables.
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IHl TEST RUN, MAINTENANCE, AND INSPECTION

SAFETY PRECAUTIONS _

* Power supply must be in conformance with the product ratings.

For HRLJCIBABL ] type, check or described on the panel surface and use
200 to 230VAC (+10%, -15%) 50/60Hz or 100 to L115VAC (+10%, -15%) 50/60Hz.

For HRCICIBB type, be sure to use 200 to 230VAC (+10%, -15%) 50/60Hz.

Power supplies other than described above may cause a fault.

*Do not touch the current-conducting sections of the SERVOPACK without taking proper
safety precautions. A high voltage (250 to 300 VDC) is applied, and contact is
dangerous. :

* Operate only when the terminal cover is set. Personnel may receive an electric shock
if the cover is not set.

* The main circuit should not be touched for five or six minutes after switching off
power. It is dangerous until the main circuit voltage lowers to approximately 20 V
or less. o ' _

* Check safety procedures carefully before switching on and off power during maintenance
work,

* This unit should never be used in a place which is exposed to corrosive liquids or
gases such as acids and alkalis, as well as inflammable and explosive gases.

» Check -to be sure that the SERVOPACK is grounded under class 3 grounding. (ground
resistance 100Q or. less)

* The motor should be operated at an ambient temperature between 0 and 40°C with relative
-humidity of 20 to 80%. For the SERVOPACK between 0 and 55°C with 90% or below.

*Protect the AC servomotor against all moisture. Water may cause a short circuit or
electric shock accident.

» Never use voltage resistance or insulation resistance test,

1.1 CHECK ITEMS BEFORE TEST RUN

1111 Servomotor
Before test run, check the following.
* Connection to machines or devices, wiring, fuse connection, and grounding are
correct.
*Bolts and nuts are not loose.
~« For motors with oil seals, the seals are not damaged and are properly lubricated.

11.1.2 Servopack

* Connection and wiring leads are firmly connected to terminals or inserted into the
connectors.

» The power supply is turned off if servo alarm occurs.

* Voltage supplied to Servopack is adjustable for the product ratings.
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11.2 TEST RUN PROCEDURES

During test run, loads should not be applied to the servomotor. CIf it is necessary
to start with the motor connected to the machine, confirm that the system is ready

for emergency stop at any time.

11.2.1 Test-run Preparations

(1) Servopack Initial Setting (Baud Rate, Axis Address Setting)
(a) Servopack Type HR W} BAB il

Baud rate or axis address does not have to be set for any reason other than setting
change once set at test run.

Operation section (Servopack panel face)
SWL to SW3 are digital switches (rotated by a small-size screwdriver).

i MO
| F/:‘ ( TOGGLE SWITCH )
| &
WR .
@ SW2
&lsw
(7-SEG. LED)
--oy @ SW3
ALARM X
ALM
LED{RUN
MP
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Proce-

Operation Method

(7-SEG. LED)

dures ALARM Lighting
®© Turn on only Servopack control power supply. [::::]
( LED Lights. )
@ | Set toggle switch (MO-neutral WR) in neufral_statu&
[—] blinks.
® | Set SW1 to SW3 as shown below:
SW1 | SW2 | SW3
6 0 0
@ Lower toggle switch to WR side. (Return to neutral.)
IEI_ blinks.
® |(1) Baud rate setting
Baud Rate 9600 | 4800 | 2400 | 1200
SW2 Set Value 0| 71 2 3
(2) Axis address setting(Refer to Par.7.3 for how to
use axis address.)
SW3 Set Value | SWL Set Value
Control (Axis address | (Axis address
Configuration 10-digit set- | 1-digit set-
ting) ting)
1-axis control Setting not 0
needed.
Multi-axis control | Setting not Any number of
(2 to 9 axes) needed. 1t089
group designation
not performed
Multi-axis control | Any number of | Any number of
(2 to 9 axes) 1to9 1to9
group designation
performed
Multi-axis control Any number of | Any number of
(10 to 16 axes) 1to9 1to9
® Lower togglg switch to WR side. (Return to neutral.) [::] blinks.
@ [ Set SWL to SW3 as follows and keep toggle switch in
. =]
SW1 | SW2 | Sws
0 0 0
® Turn off Servopack control power supply. (Extinguished)
@ Turn on only Servopack control power supply again

(=]

Baud rate and axis address setting are now completed.
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(b) Servopack Type HR {_][_} BB

Baud rate or axis address does not have to be set for
setting change once set at test run.

any reason other than

Operation section (Setting and display parts)

\
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First, set jumpers | SELII and [SEL?AXto cover pins 2 and 3 for single-axis
control or 1 and 2 for multi-axis control.

Proce-

dures Operation Method | Display
® | Turn on_only Servopack control power supply. —
(LED [P ] lights.) . bo
® Depress SW3 | NO/DATA |. C\RL-E8
® Depress SW5 | MODE/ [> | three times . 5508
until the display shown on the right is obtained. '
@ Depress SW3 [ NO/DATA |. SELRR

® | Baud rate setting :

By depressing [ A]. display changes as 9600—4800~
2400—1200—9600 (cyclic).

Depress SWA [A] until desired value is displayed.

® Depress SW6 | HOME/SET | . —

(Baud rate setting completed.)

@ Depress SW3 | NO/DATA | . ce—-nn
Depress SWa [A]. S8 =
® Depress SW3 [ NO/DATA | . o
@ | Axis address (1-digit) setting

By depressing W4 [A], the display changes from 0 .

to 9 (cyclic).

*0 is displayed for single-axis control.

* Desired value from 1 to 9 is displayed to multi-

axis control.
o Depress SW6 | HOME/SET —
(Axis addtess 1-digit setting completed) | -

@ Depress SW3 [ NO/DATA | . 56—t

The procedures from @ to @ are not necessary for smgle axis control and control
of 9 axes or less without group de31gnat10n
Refer to Par.7.3 for group designation.
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Proce-

d Operation Method Display
ures
B | pepress sm [Aal. co—nz
© Depress SW6 [ HOME/SET | . I

@ | Axis address (10-digit) setting
By depressing SW4 [A ], the display changes form 0 —
to 9 (cyclic).

Desired value from 1 to 9 is displavyed.

® Depress SW6 | HOME/SET | . —

o Depress SW3 | NO/DATA | .

fe-a¢2
® Depress SW6 | HOME/SET | . —

® Depress SW6 | HOME/SET | .

(Opearation is reset. This procedure makes the above
setting effective.)

Servopack initial setting is now completed.
Note: Refer to Par.7.3 for how to use axis address.

(2) Parameter Setting

(By serial communication, parameter operation commands are sent from the master
controller. For Servopack Type HR {"ii7: BB, setting can be performed by using
Servopack setting/display section. Refer to Par.9.1.3.) ‘

(@ All parameters required are written-in by using command [PRMpp s d}.

@ Send command after completing parameter writing-in.

® Parameter contents check
Check that the parameter contents are set in accordance with the specifications by
using command | PRM |or | PRMpp |.
Especially, check motor selection parameter, encoder pulse parameter, or encoder
selection parameter (parameter Nos. 7 to 9) set value. Set a code or value (see
the tables below) optimum for the matching motor type and encoder type.
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R Series R Series

M Series F Series G Series D Series S Series (200V) (100V) P Series

Type Code | Type Code | Type Code | Type Code Type Code [ Type Code | Type Code | Type Code
USAMED | No. USAFED | No. USAGED | No. USADED | No. USASEM | Ne. USAREM | No. USAREM | No. USAPEM | No.

— 0 (020731 10 |020X31| 50 — 40 | 02A {7 | 20 — 30 — 60 — 70
038 %31 1 11 51 — 41 | 03I | 21 — 31 — 81 — 71
06331 2 12 52 1 O5E [ | 42 | 05A {7 |22 {ASC{l2| 32 (ASD[iz| 62 — 72
09B{i2) 3 13 |09IETI1( 53 | 10B 5| 43 | 08A {7} | 23 loic iz 33 |ow 2| 63 |oiciie] 7
128 {32] 4 14 13A 32| 54 | 1SE (T | 44 | 15A T} | 24 Jo2c 2| 34 o2 {264 |o2c 2| 74
2832 5 15 |20A 1732 55 | 2B | 45 — 25 |03C {32| 35 (03D {i2| 65 |03C{i2| 75
308 {j2| 6 |30C{i2| 16 [30A{32| 56 | S7TE{ | 46 | 3043 | 25 |osc £12) 36 osDijj2| 66 |0sC{j2| 76
aBiiz| 7 |aacie| 17 |aan el 57 — 47 - 21 |orc {32 37 — 67 |07C 12| 77
gggm\n—z 8| — 18 — 58 — 48 — 28 — | % — 68 — 8

— 9 — 19 — 59 — 49 - 29 — 329 — 69 — 79

bncoder Type fpeoder ulse, Frepder Selection
Absolute Encoder 8192 pulses/rev 32768 0
Absolute Encoder 1024 pulses/rev 4096 0
Incremental Encoder 8192 pulses/rev 32768 1
Incremental Encoder 2048 pulses/rev 8192 1
Incremental Encoder 2500 pulses/rev 10000 R 1

(3) Absolute Encoder Setup

The absolute encoder set-up procedure has to be performed before test-run, "and when
the Servopack is disconnected from the motor for an extended period of time. (The
encoder data is maintained by battery back-up. The battery is in the Servopack.)

@® For 1024pulses/rev, turn on the control power supply with normal wiring for 3 min
or more. '

Turn off Servopack control power supply.

Absolute encoder setup.

® O
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At Servopack At Encoder

(1) Remove encoder cables from 3CN. (1) Remove cables from encoder con-

(2) Short encoder cable pins @—@. nector.

(2) Short connector pins ®-Q at en-
coder side. (For P series,

short
B-@.)
Servopack Encoder Cable.-
\ Motor
"
(N}
Motor
N H A &
. ,/ 1 it
Encoder Side 7~ !
Connector// I’
—— P Series —
Connector
- T~ — A —
e o | |
- ~S -

- - g000g
- 1 : coogog
0130 0 0,0 00 _ om0

® 0 © o o8
Zoo*o o oFo 0,0 o EJ
1 L |
\/ : Jumper
Jumper '

(3) Wait for 1 to 2 seconds for 1024 pulses/rev or 2 minutes or more for 8192
pulses/rev before removing the jumper.

Never turn on Servopack contral power while shorting.
(4) Remove jumper and insert connectors in their original position.

@ Turn on the Servopack control power supply with absolute encoder connected to the
Servopack. At this time, when 7-SEG.LED display is[:] , setup is completed.

® If ABSO error alarm ([5], serial communication ALM 0. ABS), perform the following
steps:

AAA{Process at ABSO Error Occurrenqg_kf

Temporary machine zero-point is set in serial communication.

® Send command ZEROSET 0 | . -

Can be performed in Servopack operation
O Send command RES |.

section. (Refer to Par.11.2.2 (3) “Note”.
« Setup is completed unless an alarm occurs.

« If an alarm occurs again repeat the above steps from starting at ®. If

this is unsuccessful, there may be a problem related to the encoder or encodetr
connection,
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(4) Input Signal Check _
Check input signals are input normally to Servopack by using monitor commands

to [IN6 |. (Refer to Par.7.8.2 (4) (b).)

Check can be performed by Servopack LED display. (Refer to Table 9.3 or 9.4 for

11.2.2 Operation Check

- (1) Main Circuit Power Supply ON

@ When the main circuit power supply ON. circuit is composed according to Fig. 5. 16,
~ the power supply is turned on by depressing the power supply push-button switch,

)

rrrrrr

When the main power is applied normally, in Type HR [73{7} BAB [1}{7}

LED | MAIN | (above the circuit breaker) and light; in Type HR {73 BB, LED

(green) lights. '

Motor Operation Check
Servopack power circuit operates by sending serial command | SVON | to enable the

Servopack.  (7-SEG.LED | ALARM | indicator changes from =] to [] O
* for Type HR [1i{7} BB |

@ Rotate the motor at a low speed by using command LJQG(:t)n~-Hﬁ1 and check that

©s

operation is normal.

—

3) Machine Zero-point Setting (When using Absolute Encoder)
a} DG-SW, serial communication command, or command table method

——

@ Move to machine zero-point by manual operation command,
© Command | ZEROSET(=)n--n | ((+)n--n: Machine zero-point)
®

Then send | RES
. The machine zero-point setting is now completed.

(b) Station No. reference method _
D Move to the reference station No. (see below) position.

Reference Station No. Parameter 20 b2 Setting
0 ~ | 0 (Station No. 0 provided)
1 1 (Station No. 0 not provided)
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® Send command , then send .

® Station No. is set as follows :

Station No. 0 Provided

Station No. 0 not Provided

a 0 (N-Da 2
2 (N-Da

R
a0 (N-Da
2 (N-2a

(Parameter 11 set value)
N

N indicates the number of stations (parameter 16 set value) and the values in the
inner circle indicate current values.

Notes .

Note :

Current position is value indicated by |MONI] .

Reference equivalent to serial command | ZEROSET 0 |can be performed from the
Servopack’s operation panel. (Refer to the next pages.)

Machine Zero-point Setting (When Using Incremental Encoder)

Set parameter 54 (Zero-point return final traveling distance) to 0, for zero-point
return.

Set the distance between zero-point return complete position and machine zero-
point or reference station number at parameter 54.

Move the machine to internal zero-point return LS (DEC or STP) by manual
operation command ; send control power ON/OFF or RES command.
Perform zero-point return. :

Recheck that zero-point return complete position is the same as the machine zero-
‘point or the reference station number.

In case of divergence, reset parameter 54 and repeat steps ® and @.

Confirm that zero-point return LS (DEC or STP) is on the zero-point return
direction, (parameter 50) before carrying out zero-point return.

When using an incremental encoder, software LS cannot be operated until
zero-point return completion.
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» Servopack Type HR{i{i BAB [ii7:

Operation section (Servopack panel face)

SWL to SW3 are digital switches (rotated by a .small-size screwdriver.)
=, Mo

( TOGGLE SWITCH )

-t

WR

Swi

ALARM X
ALM
LED{ RUN ///J

]

]
MP []

B

4

(7-SEG. LED)

<
®
©

Settiﬁg is performed for the following procedures after moving to the machine
zero-point in manual operation mode. :

Proce- . (7-SEB. LED)
dures , Operation Method ALARM Light ing
@ [ Set toggle switch (MO-neutral-WR) in neutra!l status.
: [—] blinks.
@ | Set SW1 to SW3 as shown below:
SW1 | SW2 | sw3
7 0 0
® Lower toggle switch to WR side. (Return to neutral.)
— (8] blinks.
@ | Set SW1 to SW3 as shown below:
SW1 | SW2 | Sw3
7 7 7

® Lower toggle switch to WR side. (Return to neutral.) El blinks

® | Set SWL to SW3 as follows and keep toggle switch in =]

MO.
SW1 | Sw2 {sw3
0 0 0
@ Turn off Servopack control power supply. (Bxtinguished)
Turn on only Servopack control power supply again. E

Machine zero-point setting is now completed.
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FoAr-s oy rearss

» Servopack Type HR {3 BB {ii;
Operation section (on Servopack PC board)

~

DU10 DU11 DU12 DU13 ~ DU14
ol ol |lo| o] |o
’-’ L] ,-‘ L] ’-' L] ‘-' L ’-, o
n n 2 n_n % n o % nn Z
w IS o )
g s s
B & e
a 5] |2} 9] 12} 8]
= Goos] [N

/

Setting is performed for the following procedures after moving to the machine

zero-point in manual operation mode.

Pr_oce- Operation Method Display
dures
o Depress SW3 [NO DATA !. aLe-00
@ Depress SW5 | MODE/ D> | twice until the display shown 35——33
on the right is obtained.
© | Depress sWs [NO/DATA ] . T
® Depress SW6 | HOME/SET | . —
(Set current position to machine zero-point)
© Depress SW3 | NO/DATA | . ne -85
® Depress SW6 [ HOME/SET ] . — &b
(Baud rate setting completed.)
@ Depress SW6 | HOME/SET | . .
(Operation is reset. This procedure :
makes the above setting effective.)

Machine zero-point setting is now completed.
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11.3 SERVO PERFORMANCE ADJUSTMENT

11.3.1 Parameter Setting
(1) Position Loop Gain Kp is stored in parameter 1. (30 is set prior to shipping).
(2) Speed Loop Gain Kv is stored in parameter 2. ' :
The cutoff frequency fc based on the reflected load inertia can be calculated as
follows. A factor of 2.5 applies to the value in parameter.

| Parameter 2 set value X 2.5 (H) ]
Inertia variation for the same parameter value changes the cutoff frequency fc.

GAIN :
LARGE « (INERTIA)— SMALL

~< —————
N\ N

A Y AN
A N
N \
N A Y
N

FREQUENCY
0 fc £(He)

Ju: Motor inertia, J.: Reflected load inertia ]
Jl,/.].\t =X
Cutoff frequency fc = parameter 2 X
O Parameter
Set value is 20 (x-+1)
(fc = 100Hz for equivalent inertia)
@ VWhen mechanical system rigidity is low, it may be impossible to obtain the above
value. Therefore, set 20 (x +15) at the beginning.
Then start increasing this number to the calculated optimum or up to system
instability. = =
(Factory default is 15 with x=0 (no load). ]

g
X +1 (Hz)

(3) Integral time constant Ti is stored in parameter 3.
Default value is 10 (20ms). (Keep the default value.)
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11.3.2 Adjusting Method—Kp, Kv' Optimum Setting

-----

rrrrrr

Check terminal to monitor

-----

* |
analog speed output .
analog speed output | TMI-1 |.

* 2

Speed Monitor

Adjusting Method

Remarks

Waveform
F/V Optimum setting status with Because of mechanical system
START REF. good response follow-up per- rigidity, the waveform shown
formance without overshooting | to the left may not be ob-
0 or oscillation. tained
t
If overshooting or oscillation | When considerable Kp value is
occurs; required and overshooting must
F/V be avoided, increase accel/
START REF. « Decrease Kp set value gradu- | decel time (parameter 5)
. A ally. value.
or
* Increase Kv' set value
gradually.
« If overshooting or oscilla-
tion go worse when in-
t creasing Kv' set value,
Decrease Kv' set value
gradually
F/V For poor response follow-up When Kv' set value increase
START REF. performance: causes vibration by @, it
. indicates that follow-up per-
0 Increase Kp set value gra- formance (including that of

dually.

@When Kp cannot be increased
because of vibration, etc.,
increase Kv' set value
gradually.

the mechanical system) rea-
ches the limit.

*1 Refer to Par.9.2.1
%2 Refer to Par.9.2.2
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11.4 INSPECTION AND MAINTENANCE

11.4.1 AC Servomotor

The AC Servomotor has no wearing parts (e.g.brushes), so simple daily inspection is
sufficient. The inspection-schedule for the motor is shown in Table 11. 1.
Do not disassemble the motor. If disassembly is necessary, contact your Yaskawa
representative,
Table 1.1 Inspectibn Schedule for Motors -
Inspection Item Frequency Inspection Operation
Vibration Daily Feel manually | If abnormal vibration or noise is
- , , - found, contact your Yaskawa

Noise Aurally representative.

Exterior and As required Clean with dry cloth or compressed air.

Cleaning .

Insulation Yearly Make sure that it is more than 10MQ by measur-

Resistance ing with a 500V megger after disconnecting the

motor from Servopack.
0il Seal Every 5000 hours Replace oil seal.
Overhaul Every 20, 000 hours If worn or damaged, replace after dlsconnectlng
or every 5-year the motor from the driven machine.

11.4.2 Servopack

Servopack does not require any daily maintenance. However, it is advisable to perform
maintenance as shown in Table 11.2 at least once a year.

- Table 11.2 Inspection ‘Schedule for Servopack

Inspection Item | Frequency Operation Corrective Action
Cleaning of Visually check for dust or oil on Clean with dry :
Servopack and parts. cloth or compressed
board air.
Loose screwsi Check for loose screws of terminals | Retighten

Every and connectors of 2CN to 5CN of

_ Servopack

1 year
Deterioration Visually check for discoloration, Contact your
of Servopack breakage or disconnection resulting | YASKAWA
and/or parts from heat, bumping, etc. representative
on the board.
Cooling fan : Check that the fan rotates normally
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* Parts Replacement Schedule
The parts shown in Table 11.3 should be replaced periodically since they may become worn
mechanically/physically or deteriorate with age.

Table 11.3 Parts Replacement Schedule

Parts Name Interval ' Remarks
Smoothing capacitor 7 to 8 years | Replace with new one. (Decided after inspection)
Circuit protector or . Upon inspection, decide whether they should
Variable
relays be replaced.
Aluminum electrolytic Replace with new board. (Decided after
10 years

capacitors on PC board inspection)

Note: Optimum operating environment is as follows:
Ambient temperature: 30°C on average
Load factor: 80% or less
Operating rate: 20 hours or less per day

11.4.3 Battery Replacement
Replace the Séfvopack batteries (ER6VC3 provided with connector: made by Toshiba Battery

Co.

©

SECEACAC,

,Ltd.) as follows. (Service life is about 10 vears.)

Remove the screws mounted on the panel and remove the battery holder (only for

Pull out the battery connector from the connector on the board.

Insert a new battery connector correctly.
Remount the battery holder (only for Servopack Type HR i-3 i BAB { i D.
Insert a new battery in the battery holder.
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1.5 TROUBLESHOOTING GUIDE

11.51 AC Servomotor
If mulfunctions occur during operation, provide appropriate corrective actions

according to Table 11.4. If any malfunction cannot be corrected, contact your
Yaskawa representative. '

WARNING
Actions in ] should be implemented
after turning off the power.

Tablé 11.4 Troubleshooting Guide for AC Servomotor

Trouble Cause Corrective Action
Motor does not Loose connection Ti'ghten connection
start. * — ,

Unstable operation §

Motor overheats. Excessive ambient Reduce below 40 °C
temperature. -
Motor dirty Clean motof surface.
Overload ’ Reduce load or use a larger motor.
Unusual noise Motor loosely mounted Tighten foundation bolts.
Motor misaligned Realign.
Coupling out of balance Balance coupling.
Noisy bearing Check alignment, loading of bearing,
lubrication.
Contact your YASKAWA representative if
it cannot be corrected.
'Vibration of driven machine | Contact the machine manufacturer.

* When the motor won't start, check if speed command has returned to zero.
(Example) Speed command is from speed table but data are not set in the table.
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11.5.2 Servopack

Table 11.5 Typical Troubleshooting by 7-segment LED Indications _

Status when an er
occurs

ror

Cause

Corrective Action

n Occurs when con- I SERVOPACK or absolute encoder | Cycle the control power supply.
u. trol power is ap- mulfunction
ABSO plied
ERROR I Using an incremental encoder Change parameter 9 to 1.
Motor shaft rotates more than | Turn on RST signal.
parameter 10 set value during | (Or send command ARES ] .)
control power loss.
Set machine zero point.
i SERYO?ACK loss of home Send command ZEROSET 0 .
position Set machine zero point.
v Absolute encoder data fault @ Perform absolute encoder
setup.
® Send command | ZEROSET 0 |.
o
Set machine zero point.
When « Absolute encoder improper Correct wiring.
occurs wiring
fre- « Connector contact fault
quent-
ly Absolute encoder fault Replace motor.
SERVOPACK fault Replace SERVOPACK
Occurs when control power | SERVOPACK malfunction or fault

H

OVER-
CURRENT

is applied

Cycle the control power supply.
J

When occurs again, replace
SERVOPACK. g

Occurs when main power is

applied.

SERVOPACK malfunction or fault

Cycle the control power supply.
}

When occurs again, replace
SERVOPACK

Occurs when servo on

Motor improper wiring

Correct wirirng.

When occurs again, replace
SERVOPACK. :

Motor grounding

Replace motor.

SERVOPACK fault

Replace SERVOPACK

Occurs when motor is
running.

SERVOPAQK malfunction or fault

Cycle the control power supply
{

When occurs again, replace
SERVOPACK

Improper motor code setting

Change parameter 7 to
suitable value for the motor.
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(Cont’ d)

Status when an error
occurs

Cause

Corrective Action

CIRCUIT

PROTECTOR
TRIP

In case SERVOPACK MCCB is
not tripped

SERVOPACK malfunction or fault

Cycle the co%}rol power supply.

When occurs again, replace
SERVOPACK

In case SERVOPACK MCCB is
tripped :

Occurs when control
power is applied

SERVOPACK MCCB is magpglly
turned off. Ctype HR {7i: BB)

‘‘‘‘‘‘

Turn on MCCB and cycle the
control power.

Occurs when main power
is applied.

SERVOPACK MCCB is mapyglly
turned off. (type HR [ X BAB)

......

Turn on MCCB and cycle the
control power.

SERVOPACK main circuit fault

Replace SERVOPACK.

Occurs when servo on,

Motor improper wiring

Correct wiring.

When occurs again, replace
SERVOPACK. -

Motor grounding

Replace motor.

SERVOPACK fault .

Replace SERVOPACK.

REGENERA-~
TIVE
ERROR

Occurs when control power
is applied.

 SERVOPACK malfunction or fault

Cycle the contz?l power supply.

When occurs again, replace
SERVOPACK

Occurs in apporox. 0.5 to
1 second after main power
is applied.

SERVOPACK fault

Replace SERVOPACK.

OVER-
VOLTAGE

Occurs when control power
is applied.

SBRVOPACK malfunction or fault

Cycle the control power supply
i )

When occurs again, replace
SERVOPACK

Occurs when main power is
applied.

SERVOPACK malfunction or fault

Cycle the contz?l power supply

When occurs again, replace
SERVOPACK.

Occurs during deceleration

Excessive load inertia

Check application and motor

| sizing. (Reduce deceleration)

SERVOPACK fault

Replace SERVOPACK.

OVERSPEED

Occurs when motor running.

Improper gain setting
(Kp, Kv,acceleration)

| Set gains as described in

parameter 1, 2, 4.

Falling load on vertical axis

Use holding brake.

SERVOPACK fault

Replace SERVOPACK.

UNDER-
VOLTAGE

Occurs when control power
is applied.

Occurs when main power is
applied.

SERVOPACK malfunction or fault

Cycle the control power supply
)

When occurs again, replace
SERVOPACK.
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(Cont’ d)

Status when an error
occurs

Cause

Corrective Action

OVERLOAD

Occurs when control power
is applied.

SERVOPACK malfunction or fault

Cycle the control power supply
4

When occurs again, replace
SERVOPACK

Occurs during operation.
(Operation restarts when
control power supply is
turned off and then on.)

Improper motor code setting

Change parameter 7 to suitable
value for the motor.

Operation is performed at 105
to 130% or more of rated load.

» Check load Coverload).
» Verify motor sizing and
application data

*Motor rotates but no
torque is obtained.

* Motor does not rotate.

Improper motor code setting Change parameter 7 to suitable
value for the motor.

Improper motor wiring or Correct wiring.

single-phase connection

Improper encoder pulse/rev Change parameter 8 to suitable

setting

value for the encoder.

POSITION
ERROR

Occurs when control power
is turned on.

Using an incremental encoder

Change parameter 9 to 1.

Improper encoder pulse/rev
setting

Change parameter 8 to suitable

value for the encoder.

Improper encoder wiring

Correct wiring.

Absolute encoder mulfunction

Set up absolute encoder.

SERVOPACK mulfunction or fault

Cycle the control power supply.
)

When occurs again, replace
SERVOPACK.

Qccurs during operation

Improper encoder pulse/rev
setting

Change parameter 8 to suitable
value for the encoder.

Improper encoder wiring

Correct wiring.

Noise to encoder wiring

Perform noise treatment.

HEAT SINK
OVERHEAT

* Occurs during operation

* Occurs when control
power is turned OFF and
then ON again

e Operation restarts after
reset and after a while.

Fan does not rotate.

Check fan applied SERVOPACK
type HR20, 30, 44BB.

SERVOPACK ambient temparature
exceeds 55°C.

Lower SERVOPACK ambient
temperature to 55°C or less.
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(Cont’ d)

Status when an error
occurs

Cause

Corrective Action

L.
PG DIS-
CONNECTION

Occirs when control power
is applied.

Improper encoder wiring

Correct wiring.

Alarm of 12bit absolute
encoder occured

Perform absolute encoder
setup.

Mulfunction of absolute
encoder

Perform absolute encoder
setup.

SERVOPACK fault

Replace SERVOPACK.

Encoder fault

Replace motor

-

OPEN PHASE
DETECTION

Occurs when control power
is applied.

SERVOPACK mulfunction or fault

Cycle the coaﬁrol power supply.

When occurs again, replace
SERVOPACK

Occurs when main power is
applied.

3-phase power supply improper
connection

Check connection.

Improper pg}gr code settlng
(type HR { % ! BABL I} only)

Change parameter 7 to suitable
value for the motor.

SERVOPACK mulfuction or fault

Cycle the control power supply,
{

When occurs again, replace
SERVOPACK.

(4]

HARD ERROR

Occurs when control power
is applied.

Occurs when main power is
applied.

Occurs during operation.

SERVOPACK mulfunction or fault

Cycle the co?frol power supply.

When occurs again, replace
SERVOPACK.

()

OVERFLOW

Occurs when control power
is applied. -

SERVOPACK mulfunction or fault

Cycle the co%}rol power supply.

When occurs again, replace
SERVOPACK.

Occurs during
accel. /decel.

Occurs
during
motor
run-
ning.

Excessive acceleration

Change parameter set value.

Excessive feed speed

Change parameter or reference
speed.

Excessive load

Check load (torque, inertia)
and application data.

Vibration, etc.
occurs.

Speed loop gain is low.

Set slightly larger
parameter 2 set value.

Motor does not
operate on
command.

Improper motor wiring

Correct wiring.

Encoder mulfunction or fault

When absolute encoder is used,
perform absolute encoder setup.

When occurs again or incre-
mental encoder is used
replace motor.
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Status when an error
occurs

Cause

Corrective Action

L]
L.

OVERRUN

Occurs when control power
is applied.

Absolute encoder is used.

Change parameter 9 to 0

Improper incremental encoder
wiring

Correct wiring.

SERVOPACK mulfunction or fault

Cycle the control power supply.
}

When occurs again, replace
SERVOPACK

Occurs at starting after
operating for a while.

Improper motor code setting

Change parameter 7 to suitable
value for the motor.

Improper encoder pulse/rev

setting

Change parameter 8 to suitable
value for the encoder.

[mproper motor wiring

Correct wiring.

Improper encoder wiring

Correct wiring

[

PARAMETER
ERROR

Occurs when control power

.is applied

Parameter data fault
(When error parameter No.#00)

Verify parameter value and
rewrite it.

Table (Position/Speed/Boundary
data fault)
(When error parameter No=00)

Check table value and rewrite
it.

SERVOPACK fault

Replace SERVOPACK

(Blinks)
BATTERY
VOLTAGE
LOW

Occurs when control power
is applied.

Battery is not connected

Battery connector contact
fault

Check battery connection.

Battery voltage reduction

Replace hattery.

(If battery runs down in short
time, check encoder. connection
or set up absolute encoder.)

SERVOPACK fault

Replace SERVOPACK
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PERIPHERAL DEVICES

121 COMBINATION OF PERIPHERAL DEVICES

Table 12.1 Combination of Servopack, Servomotor M Series and Peripheral Devices
Current Recommended
AC Power ; ; : 1l ae*2 Power .
%sgzopack Servomotor | Capacity per gzgaﬁéég ﬁg;{lécable Noise Filler "ON/OFF
CACR- Type Servopack™ | o puse | Filter o00vAc | Magnetic
USAMED- KVA A Type Class ~ Contactor
HRO3BAB12 | 03 X711 1.0 7 LF-215| 15A | YASKAWA Type
T — HI-15E, (30A)
HR10BAB 060 % 11 2.1 8 : or equivalent
098 712 LF-315| 154
HR15BAB 12B 1% 2 3.1 10
HRO3BB 03 7 11 0.65 5 LF-305 5A
06{ %% 1 1.5 8 Good LF-310 | 10A
HR10BB -1
09B {12 2.1 8 ‘
N Poor LF-315| 15A
HR15BB 12B {7: 2 3.1 10 i
'HR20BB 20B 122 4.1 12 LF-320 | 20A - | YASKAWA Type
X HI-18E (354) .
HR30BB 308 {12 6.0 18 LF-330 | 30A or equivalent
HR44BB 4B (73 2 8.0 24 LF-340 | 40A ”
HR60BB (USAMKD-) i1 32 LF-350 | 50A | YASKAWA Type
60B {2 HI-25E (504)
or equivalent

%1 Values at rated load

%2 Made by Tokin Corp.
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Table 12.2 Combination of Servopack, Servomotor F Series and Peripheral Devices

Current Recommended
- AC Power . . - . Power
Servopack Servomotor | Capacity per Capacity Appllcable Noise Filter ON/OFF
Type . per MCCB | Noise .
CACR- Type Servopack | (f'puce | Filter o0ovAc |  Masnetic
USAFED- KVA A Type class Contactor
02311 YASKAWA Type - |
HRO3BAB12 — 1.0 7 LF-210| 10A HI-15E. (30A) |
03 ¥ i1 ' or equivalent |
HROSBABI2 | 05 % i1 1.4 11 LF-215| 15A |
HR10BAB 093711 2.1 8 ' |
: LF-315] 15A ‘
HR15BAB 13CL:2 3.1 10 Good
02311 "““{"‘ YASKAWA Type
HRO3BB — 0.65 5 LF-305 5A HI-188 (35A) ‘
03 %31 : or equivalent
mar-a Poor
HRO5BB 05 2.:1 1.1 _ 5 LF-305 54
HR10BB 09 ¥ i1 2.1 8 ; :
- LF-315 | 15A
HR15BB 13¢132 3.1 10
HR20BB 20C {12 4.1 12 LF-320 | 20A
HR30BB 30132 6.0 18 LF-330 | 30A
HR44BB 44C 13 2 8.0 24 LF-340 | 40A
Table 12.3 Combination of Servopack, Servomotor G Series and Peripheral Devices
|
Current Recommended
AC Power : : ; - Power ‘
%g;\e'opack Servomotor | Capacity per gg?aﬁéég ggri);écable Noise Filter ON/OFF
CACR- . Servopack | ¢ pyse | Filter Tvoe | 200VAC|  Masmelic
kVA A YPE | class ontactor
02731 YASKAWA Type
HRO3BAB12 — 1.0 7 LF-210{ 104 HI-15E, (30A)
03 ¥ 11 or equivalent
HRO5BAB12 05 % 11 1.4 i1 LF-215 | 15A
HR10BAB 09331 2.1 8
- LF-315| 15A
HR15BAB 13Ai:2 3.1 10 Good
020°% 32 {
HRO3BB - 0. 65 5 LF-305 5A
0311
Poor |
HRO5BB 050131 1.1 5 LF-305 5A YASKAWA Type
S Qj HI-188 (354) ‘
HR10BB 09 731 2.1 8 or equivalent
LF-315| 154 |
HR15BB 134: 2 3.1 10
HR20BB 204 132 4.1 12 LF-320 1 20A
HR30BB 30A112 6.0 18 LF-330 | 30A
HR44BB 44p 7 2 8.0 24 LF-340 | 40A I
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Table 12.4 Combination of Servopack, Servomotor D Series and Peripheral Devices

AC Power Current Récommended Power
Servopack | Servomotor ower. Capacity | Applicable!| Noise Filter
Type Type gal?“‘”kper per MCCB | Noise w OFt.
CACR- USADED- | >&rvopac of Fuse |Filter Type | 200VAC e e
kVA A yp class
HROSBAB12 | 0SB [ 1.4 11 LF-215| 15A | YASKAWA Type
, - HI-15E. (304)
HR15BAB 108 {3 3.1 10 LF-315| 154 |or equivalent
N Good
HROSBB 05E 7} 1.5 8 — LF-310| 10A
HR15BB 108 773 3.1 - 10 LP-315| 154
- Poor
HR20BB 158 [} 4.1 12 LF-320 |- 20A | YASKAWA Type
: > HI-18 (35A)
HR30BB 228 6.0 18 LF-330 |- 30A | or equivalent
HR44BB 37E 7} 8.0 24 LF-340 { 40A

Table 12.56 Combination of Servopack, Servomotor S Series and Peripheral Devices

. AC Current Recommended
Servopack | Servomotor Power. Capacity | Applicable Noise Filter Power -
Capacity per . ON/OFF
Type Type Servopack per MCCB | Noise : Magnetic
CACR- USASED- of Fuse |[Filter Type 200VAC Contactor
kVA A y class
HRO2BAB12 024 3 0.75 5 'LF-2054 5A YASKAWA Type
- HI-15B. (30A)
HRO3BAB12 03A I 3 1.0 7 LF-210 10A | or equivalent
HROSBAB12 05A 1} 1.4 11 LF-215 | 15A
HR10BAB 08A T3 21 8
- ' LF-315 | 154
HR15BAB 154 073 3.1 10 - Good
024 {7} !
HRO3BB - 0.65 5
03A {7} Poor LF-305 | 54
HRO5BB 054 [ L1 5 W
HR10BB 08A [’ 2.1 8
- : LF-315 | 154
HR15BB 154 73 3.1 10
HR30BB 30A L3 6.0 18 LF-330 30A YASKAWA Type
HI-18E (354)
or equivalent
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Table 12.6 Combination of Servopack, Servomotor R Series and Peripheral Devices

s

Power Current Recommended Power
Servopack | AC Servomotor Capacity Capacity | Applicable Noise Filter ON/OFF
Type Type per per MCCB { Noise Magnetic
CACR- USARED- Servopack | of Fuse |Filter Type 200VAC Contactor
kVA A class

HRA5BAB12 ASCL T 2 0.3 YASKAWA Type

" HI-15E, (30A)
HRO1BAB12 01C T} 2 0.5 5 LF-205A | 5A or equivalent
HRO2BAB12 03CL 2 0.75

N Good
HRO3BAB12 03C {32 1.0 7 LF-210 | 10A
HROSBAB12 05C L} 2 1.4 11 LF-215 | 15A

3 P
HR10BAB 07¢ {7} 2 2.1 8 o LF-315 | 10A
HRA5BAB11 ASD 1} 2 0.3 Eg'j

— 5 LF-2054 |  5A
HRO1BAB11 01D i2 0.5
HRO2BAB11 020772 0.75 8 LF-210 | 10A
HRO3BAB11 03D 12 1.0 11 LF-215 | 154
HROSBAB11 05D I} 2 1.4 15 LF-220 | 20A

Table 12.7 Combination of Servopack, Servomotor P Series and Peripheral Devices

Power Current Recommended Power
Servopack | AC Servomotor Capacity Capacity | Applicable Noise Filter ON/OFF
Type Type per per MCCB | Noise Magnetic
CACR- USAPEN- Servopack | of Fuse |Filter T 200VAC | ¢ g
KVA A ype class ontactor
HRO1BAB12 { USAPEM-01C [ : 2 0.5 YASKAWA Type
5 Good LF-205A| 5A | HI-15B, (30A)
HRO2BAB12 | USAPEM-02C :_: 2 0.75 T or equivalent
HRO3BAB12 | USAPEM-03C I} 2 1.0 7 Poor LF-210 | 10A
HROSBAB12 | USAPEM-05C .3 2 1.4 11 W LS-215 | 15A
HR10BAB | USAPEM-10C 7} 2 2.1 8 LF-315 | 10A
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12.2 BRAKE POWER SUPPLY

There are two types of brake power supplies for M, F, G and D series and for S, R and
P series. Select one suitable for the applicable motor.

(@) Power supply unit for §, P, R series (made by YASKAWA CONTROL CO., LTD.)

* Input 100VAC, output 90VDC, Max. 1.0ADC (B9400876-2) type LPDE-1HOI

* Input 200VAC, output 90VDC, Max. 1.0ADC (B9400876-1) type LPSE-2HO1

Dimensions in mm (inches)

5001.969) ®| ead Length: 500mm for each (19.69inches.)
30(1.181) oL lor Distincti
SOI8L ead Color Distinction

S—

—— ) AC |nput Slde Brake
2-3(0118) - . 100V 200V Side
MTG HOLES o vor —
-5 (0. IA FACING ue ellow e
3 g)(%%gé)EP White White Black
Sy f s
——] NAMEPLATE sa | & g
\ ; 25
LEADS

(0.984) ®Max Ambient Temperature 60° C

100VAC: Internal Circuit . 200VAC: Internal Circuit

DIODE
BRIDGE
RED (+) YELLOW

13 RED (+)
SUPPRESOR .

! DC SIDE
SURGE (BRAKE SIDE) . AC SIDE | SUPPRESOR
SUPPRESOR

? BLACK (-) WHITE

AC SIDE |

; DC SIDE
SURGE

P
WHITE SUPPRESO!

Notes . 1.Do not short-circuit between output leads.
2.Insert a fuse in the input or output side to protect the power supply.
3.Brake power supply circuit can be opened/closed either at AC or DC side. Normally, it is
safer to open/close at AC side. (However, brake time becomes longer.) To open/close at DC
side, brake coil may be damaged by surge voltage. Be sure to use a surge suppressor
(CR50500BL(made by Okaya Electric’Industries Co., Ltd.) or equivalent) near brake coil.
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(b) Power supply unit for M, F, G, D series (made by Ogura Clutch Co., Ltd.)
« Input 100VAC, output 90VDC, Max. 1.0A (type OPR 109F)
e Input 200VAC, output 90VDC, Max. 1.0A (type OPR 1094)

Dimensions in mm (inches)

L 742913)
6(0236) 2711.063) 40(1.575)
3 112 VY A
2 oo
LA |
: o 32 .
Aal5e L i
=
! 51(2.008) 6/(0.236)
54(2.126) 20
64(2.520) 0.787)
Type OPR109F Circuit Diagram Type OPR109A Circuit Diagram
SWITCH
SWITCH |
2 . 6{99.5
w 2 - - -
2 (+) T 1T % £ 4 (+)
INPUT | 4 2F Ly E 4 BE) BRAKE
b= ]
100VACL S 5= BRAKE & E o)
o s @l (13 & ) S ————
- ) —J

Recommended fuse : type MF60 NR2 (made by TOYO FUSE CO., LTD))

Circuit Diagram |
|

Notes ° 1. Do not short-circuit between output terminal Nos. 3 and 4.

2. The rated current of the contact used for Nos. 5 and 6 is 5 to 10 times the rated current of
the brake used. Contacts for DC power must be used.

3. Insert a fuse in the input 'side to protect the power supply.

4. Brake power supply circuit can be opened/closed either at AC or DC side. Normally, it is
safer to open/close at AC side. (However, brake time becomes longer.) To open/close at DC
side, brake coil may be damaged by surge voltage. Be sure to use a surge suppressor
(CR50500BL(made by Okaya Electric Industries Co., Ltd.) or cquivalent) near brake coil.
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12.3 BRAKING RESISTOR UNIT (TYPE JUSP-RA03)

For Sarvopack Type CACR-HR60BB

220(8.661) 3701.457)
10 200(7.874) 10
(0.394) | (0.394),
i Sk A Sl
Cal 3 ‘ !

3
1
(0.591)
TTRXIXTT

PROTECTIVE 1]
COVER

250(9.843)
280(11.024)

%

e

E R2
CReed [HR I + 9 -
\ ©{@  CEMENT RESISTOR

EXTERNAL (=] 140W X 3Q'TY(25Q)

TERMINAL(EP) 4-7(0.28)DIA
WITH ACRYLIC :
WA  MTGHOLES
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(1

(2)

Note:

Specifications

Type
[tem

MCIF-L8 MCIF-18-24* MCIF-L8-AL *

Power supply

5VDC, 1A 24VDC, 0.5A | 100VAC, 0.2A

Power supply variation
range

4.75 to 5.25Y | 18 to 27VDC | 85 to 120VAC

Operating temperature 0 to $55°C
Storage temperature -20 to +80°C
Operating/storage 90% or less

humidity

Vibration or shock
resistance

Vibration resistance: 4.9m/s*(0.5G)(10 to 55Hz)
Shock resistance: 19.6m/s®(2G)

Number of display digits

- sign indication and 8-digit number

Connecting method

Serial communication, connected to connector
4CN of CACR-HR.

Note: Types marked with % are manufactured on order.

Circuit block diagram

COMMUNICATION 1178
CONNECTOR '
2 }POWERSUPMX
0]
3
(0]
s . _FG
i FG ) '
o]

Do not connect anything to 1CN pin 7 or 8 since they are for test.
Other pins are not used.

Power Supply and Connection

Type i 2 3
MCIF-L8 +5V 0 FG
MCIF-L8 24| +24v | 0 G
MCIF-L8-A1 | ACI00V | (ACIOOV) | FG
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(3) Dimensions in mm (inches)
Type MCIF-L8

POWER SUPPLY TERMINAL

6-M3 SCREWS CONNECTOR
FOR CONTROLLER :
_/MR-16RMA* 4-4.5 (0.177) DIA
H MTG HOLES
1 ¢ -
=2 =z =
< - 127 6)
Q| e 142 (5.591)
Mounting Dimensions
£
—1 88
|
157 (6.181) 1 125 (4.921)
f 138 (5.433)

Surface processing :

Electrodeposition coating, N1.5 in Munsell notation (black)
Mass : 0.6kg (1.31b)
*Applicable receptacie

soldred type : MR-16F

caulking type : MRP-16F01

case : MR-16L
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(1)

(2)

Specifications

Type
[tem

MCIF- | MCIF- | MCIF- | MCIF- | MCIF- [ MCIF-
D86 D66 D44 D80 D60 D40

Data contents

2-step(position/speed | 1-stepConly position
reference data) reference data)*

Position reference
data

BCD- 8- | BCD 6~ | BCD 4- { BCD 8- | BCD 6- | BCD 4-
digit | digit | digit |digit | digit | digit

Speed reference data

BCD 6- | BCD 6- | BCD 4- None
digit {digit | digit

Operating temperature

0 to 155°C

Storage temperature

-20 to +80°C

Vibration or shock
resistance

Vibration resistance: 4.9m/s?(0.56)(10 to 55Hz)
Shock resistance: 19.6m/s?(26)

Connecting method

Connect 5CN to CACR-HR.

Circuit Diagram

1CN

21
20

19
18
17

102 102 10! 100

3 ® U & W -

0d

<{POSITION REF. DATA>

<FEEDING SPEED REF.DATA)>
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(3) Dimensions in mm (inches)
Type MCIF-D44, -D66, -D86

"] CONNECTOR FOR
!_ ! LCONTROLLER MR-25RMD2* * 7

bHEGEEREE 7 | ™

7
(0.98) (0.28) (0.98)

25

L ' 9.25 (0.36)
98 (3.86)

45 (1.77)
(0.06)

ggoaogouooggog Mounting Dimensions

. \
47 (1.85)

N 3 A LA CA L, Hc+- F -

NIEEERE K - A
MillC EIE M P N

:: REEEE :(:. g . -:-:-_

O et 5 b : e i Number of Digits .

by I3 0 3 ] -l

; DDD g E H &; [ ) Position| Speed Type Lmm(in)
WSS SEE = i — 4 4 MCIF-D44 | 475(1.87)
Sy s ' 6 6 MCIF-D66 | 635(2.5)

60 (2.36) 8 6 MCIF-D86 | 79.5(3.13)

110 (4.33) Surface treatment : 4
: Electrodeposition N1.5 in Munsell notation (black)
Approx. Mass : 0.3kg (0.71b)

Type MCIF-D40, -D60, -D80

CONNECTOR FOR
CONTROLLER MR-25RMD2*

I_ ‘l/ 4-3.6 (6.14) DIA
' 1

MTG HOLES

1= o .

g 4
5 - fg L 9.25 (0.36)
2 Te 98 (3.86)
,2-... -m:- Mounting Dimensions
47 (1.85)
.H.
zle E )
] Voo
M= H [ .
e il - )
""""" S N, o Type L mm(in)
60 (2.36) 4 MCIF-D40 | 47.5(1.87)
110 (4.33) 6 MCIF-D60 63.5(2.5)
8 MCIF-D80 | 79.5(3.13)
Surface treatment :
*Applicable receptacle Electrodeposition N1.5 in Munsell notation (black)
soldered type : MR-25F : Approx. Mass : 0.2kg (0.4Ib)
caulking type : MRP-25F01

case : MR-25L
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126 CONTACT INPUT UNIT (TYPE MCIF-R86)

(1) Specifications

Type
[tem

MCIF-R86

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
resistance

Vibration resistance: 4.9m/s2(0.56)(1C to 55Hz)
Shock resistance: 19.6m/s*(26)

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 weor 21““
TERMINA'L

{ﬁt}ﬂ__

Connecting method

Connect 3CN to CACR-HR 5CN

(2) Dimensions in mm (inches)
Type MCIF-R86

5 (0.20)

4 MCIFS d

(2CN) ICN
MR-34RMA

(] E—

5 2CN §
(3CN)
MR-25RMA
iy

| 45 (1.77) 140 (5.51)
(1CN) MR-50RMA R
[ } 3
’ L. EE
./'—"T o
(
cd
2 N
g 3
2 ¢ 2
~N — . o0
z| 3 :"1 lo =
ol ¢ N 8
2 .
| 8 ="
E f. gl
= cs
WU
[———
P
N "' o a
2. e}
ﬁF el S

40 | |(MTG PITCH)

Attachments

2-M4 SCREW
TERMINAL

1CN connector for cable
Case MR-50L ¢Made by Honda
Receptacte MR-50F \Tsushin Co.

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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®)

POSITION
DATA

SPEED
DATA

Circuit block diagram

SERVOPACK

_ }; o|1 , TYPE CACR-HR
° E_&A o2 '
100 5 o o|3 ) l
o 0|4
— o[5 !
- o ol6 o .
60— 0|7 b Bses N
10! o— 0|8 3CN| 7|0 0123 | 5¢CN
— DSO1
o 0|9 18O 5503 -0 | 34
— . ol 10 19 YT o35
o O 11 20 |O - 0| 36
o o ol 12 21 o DSO4 o| 37
102 .o 13 —_—
X 0114 1 gg:i;’ 0| 16
— |15 2|0 pse 0|7
° = 0|16 30 bsm || %
= 17 410 SIT %
102 ° o| 18 5o o| 26
— DSI15
o— o| 19 6 |o ST 27
— o 20 7o DaT 0|28
5> o ol21 8o 29
o o 22 .
o 1 olot—B—ol»
o o 0|24 10 |0 === 31
— o| 25 11 | o] %;;_g Lo 32
X 0|26 12|0 SeTe 10| 40
o of 27 13 |0 ol 41
105 0 _© 28 140 miz ~lof 42
' o 0|29 15.|C 55Tor O | 43
— 30 (6 |o 0|44 )
o 0|31 L
X 0| 32 T
106 $—0 o o 33 :
’ 5 o o}34 .
0|35
o o 36
X 0|37 H
107 $—0 o 0|38 ) L
: o 39 | e - .
o0 |- MCIF-R86 , ;
° ola1
+-° 5
6 o 511N -
°° ofz |2CN MCIF-R86 Connector Terminals
10°¢— o ol 3 i
° ) ; . C%"e”r"rﬂ?;g’;" OV Line 24V Line | Unused Pins
5o 5,10,15,20,25,30
- 2 2 1N | 3540454950 |7 46.48
10 {5 o 8 2CN 220,15,20,25,30 2 3,33
o 019
10 3CN - ' — 22,23,24,25
_c 1 ' 178 Terminal N Terminal P —
o 0|12
102 $—0 o o13
0. o ol 14
15
oo 16 1TB
X o|17 P +24V
103 o— 18
S ol 19 N 0(24V)
20
o o 21
o o 22 .
104 &0 o— 23
o o— o |24
0|25
o o 26
o o 0|27
105 ¢ o 28 '
o o 29




127 MANUAL PULSE GENERATOR (TYPE PREH-2C3T/100-M1)

{1) Specifications
Type PREH-2C3T/100-M1
[tem
Power supply 5VDC  *=10% 150mA
Qutput waveform, Rectangular wave, line driver output
output type
Number of output 100 pulses/rev. 90° phase difference 2 signals (phases
pulses, output sig- 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 Vibration resistance: 4.9m/s?(0.5G)(10 to 55Hz)
resistance Shock resistance: 19.6m/s2(26)
Connecting method Connect CACR-HR 4CN
(2) Qutput terminal Arrangement
. Note: When connecting to Servopack,
Symbol Function reverse SIG. A and SIG. A on
1 ¥ (CEV) Par 5.1, as follows:
2 ' GD) CBxt. oulse train ref, wit>
{20P} . {5V differential output type)
3|86 8 na Lo i % m
— 6% CB i 5JsiGB 2 5v
4 SIG. A 0y, CB I _|P 6 XSIG.B w
[y T 2 L o0V
5 SI1G. B __Z‘LJ FGI'\ /,'
6 SIG. B
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(3)

Dimensions in mm Cinches)

30 57 (2.24)
(1.18) | 47 (1.85)
] (i - p PACKING
9 ¥ |RATINGS NP
S
ae
S 4 M 3
2l g I
31 . - 1]
E=3=1 0N

$72 (283) PCD ¢

54 (2.13)

0.3)

0.31) 024

3-M4 MTG SCREWS,
0.7 {0.03) LONG

Note: Receiver IC is AM26LS32C,
SN75175 or equivalent.
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#62 (2.44) HOLES

TERMINAL NP

[

INSPECTION NP

Drilling Plan
(for panel cut)

3.5 (0.20)




12.8 CONNECTING CABLE

SERVOPACK

DIGITAL SW UNIT
1CN

femmm——————————————
I .

| FORSTATION NO. METHOD =
| (OPERATION SIGNAL, STATION NO, ETC) 2
l

: {OPERATION SIGNAL, POSITION REFERENCE, —=%—

: FOR DGSW METHOD - &
| (OPERATION SIGNAL) 77 2
| CONTACT INPUT UNIT

: JZSP-CCO10.1} ToN

|

| POSITION REFERENCE 3CN N

l (=)

| JZSP-CONLE @D o (hy2CN

l N %

! SPEED REFERENCE ‘ | 2

!

|

|

|

|

I

|

|

|

Note: Cable length: 1,3 or 5meters (39.37, 118.11 or 196.85 inches}
For 4CN or 5CN, select one cable suitable for the system.

.
|
|
|

FOR DG:SW METHOD JZSP-CC012-13 @1D) oy | []5CN

|

SPEED REFERENCE, ETC) 9 |
|
|
|
|
|
|
|
|
|
|
I
|
|
i
l
I
|
|
|

4

2CN

ACN[
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| (DP8409123 OR DP8409179)

'S

L _ PROVIDED!

.- - ———

(WIRE ROD ONLY ; CONNECTOR NOT

JZSP-CC003- 2

JZSP-CCO004-

@D 1z5P-CC002-1;
! SIDE
s 10 !

EXTERNAL
POSITION
INDICATOR

PULSE REFERENCE
(HANDLE PG, ETC)




129 PARAMETER SETTER (PF803)

1291 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 - 14.75 X 2.95 mn/character
(0.19 X 0.12 in./character)

Display character type ' Alphabets-(capital, small), numeric, symbols
: (Total 195 types)

Status display : 4 LED lamps

« Alphabet small letters mode: red
* 0On-line mode: orange

« Edit mode: green

* 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 backﬁp battery ' 1 NiCd battery (3.6V. 40mAH, réchargeable)

|

|

|

Cursor display method Blinked block :
Exclusive-use for buffer memory backup

Buzzer 1 piezoelectric buzzer : ‘
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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
ASCII code mode: 128 types

Function keys

For 5 keys
Max. 64-code train registration possible
per key

Interface

Using codes

JIS 7-bit, 8-bit or ASCII code

Character composition

Asynchronous 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 port
. RS-232C (in accordance with EIA-232D
/J1S C6361)
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(5) Power Supply

Using battery Exclusive-use nickel-cadmium set battery
(Type: FA4/T00AAR)
Nominal capacity: 700mAH

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 X 1.38H inches)
Mass: 580 g (1.281h)

Interface cable, connector Shielded cable, .
Host system side connector: D-sub(25pins)
Removable from the main body ,
Standard 2m (78.74in.) long (type PEC8D3-02)

(7) Operational Environment

Environment Shockproof, dustproof and noise resistant
. specifications in 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 7.5VDCx1V, 2. 25W
Power supply 100 10VAC (50/60Hz)
External dimensions, mass *Main body: 80D X 50W X 40H mm

(2.36D X 1.97W X 1.57H inches)
210g (0. 461h)
* DC output cable: 1.9m (74.8 in.)

Operating temperature - +10 to +40°C
Applicable type PF803-AS type, operation possible during
recharging
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12.9.2 External View

<FRONT VIEW>
EDIT MODE DISPLAY LED
<{REAR VIEW>
DATA TRANSMISSION MODE DISPLAY LED /  ONLINE DISPLAY LED

DISPLAY SECTION SMALL LETTER MODE DISPLAY LED C
RUBBER SUPPORT

BATTERY CHECK RESET KEY
DISPLAY LED

/
ey X\ J/J] [ ) ( A
N,

[N
"AB"%{%"O o é / \

HEEREE -
OO00R0
HODDEE ///
NAMEPLATE
FEHOEE

gﬂmmmm
| )

/ Y, v \ 2 DJ

- )

SHIFT KEY

MAIN BODY SIDE CONNECTOR
SCREW

|

A\V
X

LINE INTERFACE CABLE, CONNECTOR

LINE INTERFACE CABLE
HOST SYSTEM SIDE CONNECTOR

— 242 —




129.3 How to Use

PF803
MAIN BODY

—— INSERT ATTACHED BATTERY IN MAIN BODY

CONNECTOR CONVERSION CABLE

AC ADAPTER

5

Servopack

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 /A .)

* After depressing key (control key), release it, depress another key.

« When used connecting with Servopack, if wrong key input is made, and
key cannot be used. _
In this case, input any character to cause an error by [v1 and start key input
again from the beginning.
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Setup (For the first use, perform the following setup.)

—. 244 —

< Qperation > <Description>

L.

MENU Displayed when turning the power on.
F1=TELCOM F2=TEXT
F3=SET UP P4=TEST

<Display >

2, + Select SET UP.

3. SETUP-MODE SDl:péayed.setltJr[:—m(f)dtle.l_ o
F1=COM F2-DISPLAY et by using the 101IOWLNE Keys.
F3=KEY F4=R$232C . selects an item to be set.
F5=MENU

4. Set the setup data as the following sets data. See next page.

procedure, ENT - ends the setting.

® + B COM is selected.

COMMUNICATION  SPEED *Data to be sel

9600 bps COMMUNICATION 9600 bps

CODE PARITY  STOP SPEED

ASCII EBven 1Bit CODE ASCII
PARITY Even

AT STOP 1Bit

XON/XOFF  LOCAL ECHO KON/XOFF Enable

Enable Disable LOCAL ECHO Disable

DELIMITER  CHARACTER DELIMITER

cr Lf CHARACTER Cr. Lf

- DISPLAY is selected.

ENT «Data to be set

SET-H-TAB  STOP 1
©) + (4 CR  OPERATION Cr

MEMORY RETENTION Y

SET H-TAB STOP 0 es

1

CR OPERATION

Cr

ENT|

MEMORY ~ RETENTION

Yes

ENT]




Using method when connecting with Servopack (Turn on the. Servopack control power

€) + %) KEY is selected.
KEY CLICK *Data to be set ‘ :
Yﬁs - KEY CLICK Yes
AUTO REPEAT AUTG REPEAT Yes
Yes
ENT, ‘ . ‘
@ + | RS-232C s selected.
Control RS-232C Input Signals | - . Data to be.set :
CS DSR CD - cS ‘ No
No No No _ A DSR , ' No
: ch B No
ENT]
® + Returns to MENU, .
MENU '
F1=TELCOM F2=TEXT
F3=SET UP F4=TEST
<Display D>

supply.)
< Operation > . ~ <Description>
MENU
F1=TELCOM F2=TEXT
F3=SET UP F4=TEST
‘<Display >
L. + |4 ) Select TELCOM.
TELCOM-MODE
F1=TERM F2=UPLOAD
F3=DOWNLOAD
F5=MENU
<Display &
Select TERM..
+ T
2'_ Perform echo-back.
3. [k + @  if strange characters are
4, Check that characters are displaved ® displayed, clear the screen
by kev input. by depressing and keys.




5. Set the parameter and the table.
(ex)
e Enter 20 to parameter No. l.

OO @ 0 e

e Enter 11110 to parameter No. 14.

|

D006 0 80U UG E

* Enter -123 to position table No. 1.

(b4) (b3) (b2) (b1 (b0)

Y R I I 1 [ T R A A 1 I A A

e Enter 1000 to speed table No. 25.

A 8 I Y I 3 0 R R K R

s Enter 98765 to block table No. 31.

T [|3] |1 91 I8l {7 5
D000 000EE R

D0 88

7. After approx. 3 seconds:
HEH

8. Check by all parameter display.

Pl |T

Check by all position table display.

vi |T

Check by all speed table display.

T

Check by all block table display.
9. +

TELCOM-MODE
F1=TERM
F3=DOWNLOAD
F5=MENU

F2=UPLOAD

< Display 4 >
10. When entering parameter and table

to PF803 file.

o )+ [

Fite Name?

*DNLOAD+*

Free Memory —

REMAINING MEMORY
< Display 5>

When setting is completed, send

reset command.
@ 1. Unused parameters No. 21 and
® above are not displayed.
2. The amount of over-operation
can be checked by using

?
key.

Return to <Display 4>,

Select DOWNLOAD.,

CURRENT NUMBER OF FILES
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@ “File Name” + ' Input file name (within 8 characters)

(8 max.)
and- depress ENT key.

@ Wrong key input is cleared by
®

® ent| (for parameter) by key.
ENT (for position table) (No display provided.)
ENT (for speed table)
ENT (for block table)

@ Ends when decreasing remaining
memory value stops.

11. Send paramefer and table entered in
PF803 file to Servopack.

@ + » Select UPLOAD.

Use following keys.

File Name? *UPLOAD* e
Select File B: enters to file name mode.
, C—J @ [Z]: selects the file.
< Display 6 > entl : sends the data.

Completes when the cursor comes under
File Name? after buzzer rings.

@ + | Returns to <Display 4.

Personal Computer . '
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.

LFG) O - O Frame (FG)

(DY

(RXD)

2 (RXD) O
{TXD)

3UTXD) O
" (DTR)

1 CTS) O

/
]
|
T
[}
]
]

Y

o1 |

5 (RTS) :
o

T

I

1

[}

1

)

(8GY

(DSR)

6 (DTR) O
(RTS)

786G O

® N e W e w o

(CTS)

-
l—llaoi,oo

ADSR) O

PEROL side Personal computer side
(D-sub Z5p female) (D-sub 9 pin female)
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* Personal computef setting

Set COMI bv MODE command as {ollows,

MODE COM1:BAUD=12, PARITY=E, DATA=T, STOP=1'

or MODE COM1:12,E,7,1

- (baud rate = 1200 baud, even parity,

e Parameter Setter Setting

< Operation >

L EN

F1=TELCOM F2=TEXT
| F3=SET UP F4=TEST

L

<Display D>

2 (sarr)  + (8]

3.

| SETUP-MODE

i F1=COM F2=DISPLAY
| P3=KEY F4=R$232C
| F5=MENU

procedure,

® Grrr]  + (]

4. Set the setup data as the following

COMMUNICATION SPEED

1200 bps
CODE PARITY STOP
ASCIT Even 1Bit

ENT|

Disable Disable

Cr.Lf

XON/XOFF LOCAL ECHO

DELIMITER CHARACTER

ENT]

character = 7 bit, stop bit = 1 bit)

<Pescription>

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.

ENT : ends the setting.

COM is selected.

e Data to be set
COMMUNICATION 1200 bps
SPEED

CODE ASCII
PARITY Even
STOP 1Bit
XON/XOFF Disable
LOCAL ECHO Disable
DELIMITER

CHARACTER Cr.Lf

DISPLAY is selected.
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@ [surr] + (&

* Data to be set

~ SET H-TAB
I
CR OPERATION
Cr

STOP

SET-H-TAB STOP 1

MEMORY RETENTION  Yes

ENT

MEMORY RETENTION.

Yes

EN

o= + &

=

KEY is selected.

KEY CLICK » Data to be set
Yes KEY CLICK Yes
AUTG  REPEAT AUTO  REPEAT Yes
Yes ‘
ENT
@ + RS-232C is selected,
| Control RS-232C Input Signals ~Data to be set
| €S DSR €D cs Yes
| Yes Yes No DSR Yes
— - CD No
® + Returns to MENU.
| MENU
i F1=TELCOM F2=TEXT
| F3=SET UP P4=TEST

<Display >

* PF803 —— Personal computer

CR  OPERATION Cr

@ Personal computer side : COPY/A COMI | personal computer side filename 1

® PF803 side : Same -as sending to

Servopack. (Display 6)

After sending, send and in TERM mode.

e Personal computer
(I PF803 side :

—> PF803

B A

Same as receiving from Servopack.

But, do not send
(® Personal computer side : COPY/A | personal computer side filenamej COM1 . o
@ PFS03 side : After receiving, [snmj, : :

Perform setup (See pages 240 and 241) again after file exchanging with personal
computers. _ '
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WDIMENSIONS

131 AC SERVOMOTOR WITH ABSOLUTE ENCODER

(1) M Series

Dimensions in mm (inches)

Drawing 1 USAMED-03B: i1, -06B_1 (Taper Shaft), -09B:..2 (Straight Shaft)

R
- 18(0.709)” 78 | 12(0472) R
L LR, 14 (0550 _(102) |10 3(0.406) 60236 6
L M 6(0.236) (0.984) 4 57 oz
OPTICAL 4 15D |~ \r10p1.25 40
ENCODER MOTOR LQrLE 2511 / 5 s 1=y
N 7 mé (0.19685)
17 & S, ”‘ BT
| = - gl < *E.Q . ~13
: of 3 4
2 EL SF E 5 e
f g |5 S SECT. XX |
=] -
‘ K81 ©
k82 < TAPER 1/10
Notes :
For -03B: i1, -06B:_1 For -09B:.i2

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.} Detail of Shaft Extension . : |

3 Motor should be mounted with connectors down.
4. %in the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)
Drawing 2 USAMED-12B: 2 to -44B: 2 (Straight Shaft)
L
[y LR
LT M
w | 2-M8 SCREWS (FOR EYEBOLT)
OPTICALENCODER MOTOR _T e / '-?
AN : . ’4['L_
1 2
o = 2 Y |
| — | 2 1 .,
FRE .. | } o
e o 4tz ol
S Y Detail of Shaft Extension
Notes

1. Plug and clamp are not attached for recepltacle connection. ‘

2. Motor should be mounted with connectors down. ‘

3. iin the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)

Drawing 3 USAMKD-60B: 2 (Straight Shaft)

L
LL
MOTOR
\ LG
N\

K81

COOLING FAN

i g

$S

L and
COOLING AIR

$L8

%

Detail of Shaft Extension

)
x

KL2
[0

125(4.92)]

COOLING FAN
RECEPTACLE

OPTICAL ENCODER
CONNECTOR

4-LZ DA

605(23 8)
MOTOR
CONNECTOR

Notes :

1. Plug and clamp are not attached for receptacle connection.

2. Motor shouid be mounted with connectors down.

3. iiin the models are as follows according 1o types of the encoder (P/R).

Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)
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Flange Surface Shaft Extension | Approx
¢C s%"é‘;’:,‘l’é‘g_. DN“;g' L |LL|LM|LR | LT |KBI|KB2| IE |KL1|KL2 Mass
ype B |- [LA] B [LC|LE[G|H[Z| s | Q] kg(b)

03B 1 ? 2771219 (1501 58 | 69 [127 [ 177 _ |09 92 | 145|110 3] 130] 6 | 12 [165] 9 — — | 998
(1091) 863 | 591 | 228)| 272)) 50) | (67 429)| (362)) 571) 3007 Sl 512) | 020)| 047)] (65) | (039) (198)
06811 1 |3341276 1207 58 [ 69 [184 (234 109 92 [145[M0 | 130[ 6 |12 [165] O [ | _ 1 (309
(1315)| (1087)| 815) | 228)| @72 | (7.24)| (921) 429)| (362)| (571) 143007 Sl 512) | 020)| 047)] (65) | (025) (309)
0oB: it 4031345276 58 | 69 [253(303[ _ [109[ 92 [145 (10 L (130( 6 | 12 (165 o [Z T [ 20 20 (a1
(158 (1359) 1067) (228)| 272)| 6%6) | (10)] | (429)| 362 | 670 a3007 ) (512) | 020 07| 65 | 0361 |0 b 0579) 20 (447
128 ot 3441265 1 211 1 79 | 54 | 171 12371 1139 92 [200[1143 s [180] 3.2 | 18 1230]135|5 ¥ | 76 2 (485
{13.54)](10.43)| (8.30) | (3.41) | (2.13) {6.73) |, (9.33) (547} | (362) | (7.87) 45 2o ) (7.08)f (013) | (0.71) (91) | (053} (1319 'Om) (29%2) (485)
J— 401302 268 | 79 |54 (229294 123 | 139 | 92 [200(1143 Jgs [ 180 32 | 18 [230[135] % T | 75 2 (@39
o [(1579)|(1268)[(1056)] (31i) | 213) | B01) |(1157){ (484) | (547) | (362) | (767} |5 2yl (7081 | ©13) | 070)| @1} | (056 |(ramme 20 (0 gy 29 (B39)
3082 48614071363 | 79 [ 54 [314 379 [123]139| 92 2001143 s [180] 32 | 18 [230]135] % 7 [ 76 4 %04
| 1913)| (16.02)|1390)) 311) | (213) | 1236))(1492)| (484) | 6.47)| 362) | (78) [ gm) (708)) (013 (071)] (91) | (053) | 1379 3y |2990)| 41 (904)
P 688 | 578 | 5241 110 | 54 476550 | 123 [ 149| 92 | 200|143 s | 180 | 3.2 | 18 [230]135] & I | 110 6 (1455
- (27.09)|(22.76)) (20.63)| (4.33) (213) | (18.74)} (21.65)| (4.84) | (5.87) | (362) (787) [ta5 2] (7.08) | (013) | (0.79) (9.1) [ (053) | (16535 2 )| (433) (1455)
60B: 12 3 |l ol — [ o] | &re S8 [ 19 [ % [200]13 Lo [ 16032 [ 18 [230(135] @ u [ 110 | 1565
oojern] — |wsy] — |sr)eas) esh |68 oo |80 a5 Sy 708 | @3 | 07| (1) | 053 1655 gy 430 71 (1565)

* For servomotor of 6kW, "K" is used instead of “E", because of externally fan-cooled type.
t 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
gaBrit MS3102 MS3108 MS3106 MS3057
09812 A18-10P B18-10S B18-10S -10A
12812
20812 N I bongse | MS3057 | mssio2 | Ms3i0s | Msaios | Msaos7
30812 A22-22 -2 - : A20-29P B20-295 B20-295 12A
44B1:2 MS3102 MS3108 MS3106 MS3057
USAMKD- A32-17P B32-17S B32-17S -20A
60B; i2*
* Cooling fan receptacle : MS 3102 A 14 S-6P
Cooling fan piug : MS 3108 B8 14 S-65
Cooling fan clamp : MS 3057-6 A Servomotors with a brake
MECHANICAL SPECIFICATIONS o6 alfo avelvle
Accuracy (T.l. R)* Reference Diagram
e—— — FAN TERMINAL CONNECTION

perpendicular to shaft @ | (0.0016) ® ] (For only 60BS2)

Flange diameter 0.04 _©

concentric to shaft ® (0.0016) Fan motor |
0.02

A
t
Shaft run out © (058P F é B 2fFan motor
’ (0.0016") o o o] —_
* 7./ R (Total Indicator Reading) : E o OC D] Alarm terminal
t Accuracy for motor types USAMED-44BS2, USAMKD-608S2. o E[Alarm torminal
D
CONNECTOR SPECIFICATIONS  ——
Motor Receptacle Absolute Encoder Receptacle
5 A
N = ]
| 30—
A Phase U A| Channel A output | K — ’ '
x = L
B|Phase V B | Channel A output | L — SHADING
C | Phase W C | Channe! B output | M ol COIL
D| Ground D | Channel B output [N — :
E | Channel C output | P - Alarm Contact : ]
F Channelfoutput R | For reset 8‘;2?%86’132‘881 /rrg:gngrnless
G|ov S | OV (battery) {ON during 3 seconds at start-up)
H| +svbc T| 36V (battery) Contact Capacity -
J | Frame ground | — - Max. resistive foad 110V, 0.3A
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(2) F Series

Dimensions in mm (inches)

Drawing 1 USAFED-02C: 1, -03C: i1 (Taper Shaft)
. LR
n L,: (0.551} 14 16 (0591, gl(0.315)
LT M H ©c LE (?)316)
| i 0584 65256 .
OPTICAL ENCODER §MOTOR g ] LEL : A mero B ois7s)
I s
N v*_‘
o= A
3 T g a1
=3 Y 72} N
N Y ~ Q g
Sz =8l < S
* ! ﬁ | <2 TAPER 1/10 2
~
KB1
KB2
Notes : Detail of Shaft Extension
1. Plug and clamp are not attached for receptacie connection.
2. Key and keyway comply with JIS B 1301-1976.

(Paraliel key, keyway: common ¢/ass.)

3. Motor should be mounted with connectors down.
4. in the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)
Drawing 2 USAFED-05C: i1, -09C:_ 1 (Taper Shaft), -1 3Cii2 (Straight Shaft)
L R
LL @‘} 18 (070928 14| 12 (0472)
L M I 14 (0551) 103 (0406)
1 ! 61026 |6 ((%gﬁ))
OPTICAL ENCODER MOTOR G e 4 (0157 2o " M10P1.25
B /
X| -
g = S g
_- HEE e
L— TAPER 1/10
Notes ° For -05CS1, -09CS1 For -13CS2
1. Plug and clamp are not attached for receptacle connection. Detail of Shaft Extension
2. Key and keyway comply with JIS B 1301-1976.
(Paralle! key, keyway: common class.)
3. Motor should be mounted with connectors down.
4. ilin the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)
E]
Drawing 3 USAFED-20C: ;2 to -44C: 2 (Straight Shaft)
L
LL LR
LT AM
2-MB8 SCREWS (FOR EYEBOLT)
OPTICAL ENCODER Lc t?
8 ~ ﬁ ¢
E!r 9 o ) s nous -J]
of ' > & t
E | w Q
7 - .
4.LZ DIA
Detail of Shaft Extension
Notes :
1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.
3 liin the models are as follows according to types of the encoder (P/R).

Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)
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: Flange Surface Shaft Extension | Approx
’T\fpesz“é‘/’\m,:gg DN*;Q' L |LL|LM|LR|LT |KBi|KB2| IE | KU1 |KL2 Mass
' ' LA| LB |[LC|LE[LG|LH|LZ| S | Q| kg(b)
02G: 1 * 234|197 | 1371 37 | 60 1 90 | 172 _ | 76 | 67 [100|8 dw [e0f 4 | 7 [120[66] _ [ _ [ 5.,
ST ] (st em) a6 | e%)| 5| 67) (299) | (343) | (394) (31496 ) | (354 | (0157 (0276)] (472) | 0260 (1.0
03C: i * 260|243 183 | 37 | 60 | 36 1218 | | 76 | &7 110080 w90 4| 7 [120[66] | _ |, g4
M.02)} (956) | (7.2) | (1.46) | (2.36) | (5.35) | (858) (299) | (343)| (394) |(314%6 By | (3:54) {(0:157)]{0.276)| (4.72) | (0.26) (1s.
05C 1 * 2771219 | 150| 58 | 69 | 127 177 | _ | 109| 92 1145 |10 do 130] 6 [ 12 [165| 9 | _ | _ | o o0
(1090) (862)| (591 | 228)| 272)| (50) | 69N (629) | (362) | (571 |(4307 )| 612 028)] 047)| (65) | (035) (199)

iy 3341276|207( 58 | 69 | 184 [234| _ |109] 92 14510 4w [130] 6 [ 12 [165] 9 [ _ | _
09Ci A 2 aai|ose) @16 | 228 72)| 724)| (921) 29| 082 | 671 |3 | 672) | 020] 04| 63] | 035) 14 (309)
- 403|345 | 276 1 58 | 69 12531303| _ [109] 92 [ 145110 s [130] 6 | 12 [165] 9 {2 dm [ 40 | 55 0a,
(1587)|1359)| 1087)| (228)| 272) | (9%) | (11.99) (629) | (362) | (571) (43007 )| 5720 | (020)| 047)| (65) | (039 | 08681 )| (157 | 20 (441)
20Ci12* 344 | 265 | 211 | 79 | 54 |172 1237 | 139| 92 | 200|1M3 dps 180 32| 18 [230[135|% B 76 |, 4o
(1354)(1043)| (83) | G311 |213) |(677)| (939 (547)| (362) | (788) |45 S )| (7.09)] ©13) | ©71) | (906)| 053 | (123070 3| 39y | 22 (485)

o 401 (322268 | 79 | 54 (229|294 [ 123|139 | 92 [200| 13 Jos [180( 32| 18 [230[135[% P [ 76
30C:.:2 3 |us9) rze8|ioss)| @i |13 | 802|115 | @85 | 541 | 080) | 7581|145 S 1| 7090 | 0301 | 071) | (508 | 0531 |q12079 S| 259y | 22 (B39)
aacii2 | | A86(4071353 | 79 | 54 | 314|379 | 123]139] 92 [ 20043 dos [180 [ 32| 18 |230[135[® T [76 [, o0,
(1914)|(1602){(13%0) | (311) | 213) |(1236)|(1492)| (485} | (547)| (362) | (788) |45 L) | (7090 | (013) | (071) | (206) | (053 | 1370 Ty | 299y | 41 (904)

* Not provided with an eyebolt.

CONNECTOR TYPES

AC Servomotor ' Motor Connector Types Absolute Encoder Connector Types
Type USAFED- | Receptacle | L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Plug | Cable Clamp
02Ci i1 MS3102 MS3108 MS3106 . MS83057
03C: it A14S-2P B14S-2S B14S-2S -6A
i MS3102 MS3108 MS3106 MS3057 MS3102 MS3108 MS3106 MS3057
Fig . A18-10P B818-108 B818-108 -10A A20-29P B20-295 B20-293 -12A
: g MS3102 MS3108 MS3106 MS3057 ’
44C 2 A22-22P B22-22S B22-22S -12A
Accuracy (T.l.R)* Reference Diagram
Flange surface 0.04 Servomotor§ with a brake
perpendicular to shaft @ | (0.0016) are also available.

Flange diameter 0.04 _©
concentric to shaft (0.0016)
0.02

Shaft run out © (0.0008)

* 7./ R (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle

-] -]
D A
o o
C B
A | Phase U A-] Channel A output | K —
B | Phase V 8| Channel A output | L —
C | Phase W C | Channel B ouiput M —
D| Ground D | Channel B output | N —
E | Channel C output | P —
F | Channe! C output | R} For reset
GOV S| OV (battery)
H| +5VDC T | 3.6V (battery)
J

Frame ground
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(8) G Series

Dimensions in mm (inches)

USAGED-02A

Drawing 1

1, -03A: i1 (Taper Shaft)

L
L
AT [eY)

-

OPTICAL ENCODER MOTOR LG

LR
0550 14, 15(0591), 8](0.315)
55
= LE 0261
02, [es0ze .
A M6 P1.0 & {01575)
L | 5
N .

s

AT

Lc

= s
#LB

XL2
KLY

XB1
XB2

Notes
1. Plug and clamp are not attached for receptacie connection.
2. Key and keyway comply with JIS B 1301-1976.
(Parallel key, keyway : commaon class.)
3 Motor should be mounted with connectors down.
4. iiin the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)

4LZ DA [

L

—
$11.5
{0453}

3
J :2 * TapEr1/10

2,63 (0.1035),
A
. -+

Detail of Shaft Extension

Drawing 2 USAGED-05A: 1, -09Ai 11 (Taper Shaft), -13A: _i2 (Straight Shaft)

L
[N R
(84 W
OPTICAL ENCODER MOTOR 16 JLE
[
R L S
<
o
’ ! KBt
xB2

Notes :
1. Plug and clamp are not attached for receptacie connection.
2. Key and keyway comply with JIS B 1301-1976.
(Parallel key, keyway : common class.)
3. Motor should be mounted with connectors down.
4. iiin the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)

LR
18 10709)[78 (0| 1210472}
140550 103 (0406)
602%] J[6 :gg;
coe //MIOPI.25
\Dg
& a mI o
=tk
NEl s -8
g8 <2
2 s
S 12
2| |
<
TAPER 1/10

For -05AS1, -09AS1
Detail of Shaft Extension

5
(0.1968)

I 7

5 o

SECT. X-X %%) <

For -13AS2

Drawing 3 USAGED-20A: i2 to -44A{ (2 (Straight Shaft)

T
LB

LL LR
R W
OPTICAL ENCODER MOTOR\ “—ST—Q
3 v '
N
g -
g T
2 1
P x81
B2

Notes :
1. Plug and clamp are not attached for receptacie connection.
2. Motor should be maunted with connectors down.
3. itin the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R) ’
Semi-standard : W {1024 P/R)

2-M8 SCREWS (FOR EYEBOLT)

LC

4-LZ DIA
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Detail of Shaft Extension




Flange Surface Shaft Extension |  Approx
ﬁ‘fpesﬁ’;z’g‘ggi [:zg' L |LL|[M|LR| LT |KBI|KB2| IE |KL1|KL2 : Mass
' LA| LB [LC|LEjLG|LH|LZ| s Q [ kg (b)
OPAIH * 23441971137 37 | 60 | 90 [172| _ | 76 [ 67 [100|® dw | 90| 4 | 7 [120|66] _ | _
| || 07| 639 146|230 | 654 677 (299) | 43| (394) |(314%6 &) (354) [(0157)|(0:276)| (4.72) | (026) 5(11.0)
03ATH * 26012431183 | 37 | 60 (136218 _ (76 [ 67 [100/8 dw 90| 4 | 7 [120|66| _ | _ 7455
(1102)} (956) | (72) | (1.48) | (236) | (5.35) | (B58) {299) | (343)1 (394) (31496 5] (354} |{0.157)|0.276) | (4.72) | 1026} (155)
05AH * 277121911501 58 { 69 (1271177 _ 1 109| 92 [145|10 2 [130] 6 | 12 | 165) 9 _ — | 9(¢199)
AL (1090)[ (862) | (591 [ (228)] (272) | (5.0) | (BI7) (4.20) | (382) | (5.71) (43907 S} (542) [ (020) | (047)| (65) | (0.35) :
i 334127612071 58 | 69 | 184 1234| _ 1091 92 [145|m0 s [130] 6 | 12 [165| 9 | | _
09ALA 2 |wsialdoss) sie)| 02| 72| n20 | 82| ~ | uzm)| o8| 67 |z fea| 670 | 020 081 65) | (039) 14 (309)
134720 40313451276 | 58 | 69 |2531303| _ [109) 92 [145[10 s [130] 6 | 12 |165] 9 |2 I | 40 20 441
(15.87){ (1359)| (10.87)] (2.28)} (2.72) | (9.96) | (11.98) (420) | (362)| (5.71) |(az007 _gm; (512) | (0241 (0.47) | (B5) | (0.35) {{0.8661 Sax)[ 0157) (44.1)
20A:I2* 344 | 265 1 2111 79 | 54 1721237 |  |139) 92 | 200|143 o | 180 32 ] 18 | 230]135] B P | 76 2 (485
(1354 [1043)| 83) [ 31 | 213) (6.77)] (9.33) B4 (362) | (788) 145 J )| 709)] (013) | 071) | (9.06) | (0.53) | (1.0 00w | 299 (48.5)
30A:"i2 3 [4011322]268 | 79 | 64 1229|294 {123]139 | 92 | 200| 13 Jos [ 180] 32 18 [230[135]® P | 76 29 (639
(1579)) (1268)|(1086) | (311} | (213) | (902} |(11.57) | (485) | (547) | (362)| (788) [(45 Lo )| (7.09) | ©013) ] (0.71) | (908) | (053) (13079 341 (299) (639)
S4AI1D 486 407 353 | 79 | 54 7| 314 | 379 1123|139 | 92 | 200| 13 fos | 180| 32 [ 18 [230[135[% ® [ 76 4 (904
(1914)) (1602)|(13%0)| (311) | 2:13) {(1236)|(1492) | (485) | (647)| (362} | (788) (a5 Ly, 1| (709 @13){ (071} | (306) | 053 {13079 oy g9 | 41 (904)
* Not provided with an eyebolt.
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
02A] 1 MS3102 MS3108 MS3106 MS3057 :
03A{ 1 A14S-2P A145-25 B145-25 -6A
05A 1
oA MS3102 MS3108 MS3106 MS3057 MS3102 MS3108 MS3106 MS3057
13A7712 A18-10P B18-10S B18-108 -10A A20-29P B20-29S |’ B20-29S -12A
2oAL2 MS3102 MS3108 MS3106 MS3057
24A 2 A22-22P B22-22S B22-225 -12A

MECHANICAL SPECIFICATIONS

Accuracy (T. I. R)* Reference Diagram

Flange surface ' 0.04 Servomotors with a brake

perpendicular to shaft @ (0.0016) - are also available.
Flange diameter 0.04 _©
concentric to shaft (0.0016)

Shaft run out © (0%338)

* T ). R. (Total indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle

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| Ground D | Channel B output | N -
E | Channel C output | P —
F | Channe! C output } R For reset
G| ov S| OV (battery)
H{| +5VDC T | 3.6V (battery)
J

Frame ground
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(4) D Series Dimensions in mm (inches)
Drawing 1 USADED-05E: i2 to -37E: 2
L L
LL LR
LT M
L6 LE
|
(4
ol 4 =1 q,‘
g :L’L 2
L. - 4?5&._3 2 o - .
’
T ] D UE
'L KB1 4.L.Z DIA )
ABSOLUTE K82 4LZ1 0D1A
ENCODER !
Notes
1. Absolute encoder is used as a detector.
2. Plug and clamp are not attached for receptacle connection.
3. Motor should be mounted with connectors down.
4. iin the models are as follows according to types of the encoder (P/R).
Standard : W (1024 P/R) '
Semi-standard : S (8192 P/R)
Straight Shaft/With Key
AC Servomotor Shaft Extension
Type USADED- s Q|ak| T |[uUu|w
oK 2 %o | 50| 45| 6 |35 6
OSE:12KLE 1108661 8uos )| (1.97) | (1.77) | (0261 | (0138) | 02360)
10Ei"12Ki ) 2 fm 50 | 45 6 35 6
(08661 3o )| (1.97) | (1.77) | (0236) | {0138) | (02362)
P, 28 o | 50 | 45 7 4 8
1SELI2KEE (11024 Sos)| (197) | 0.77) | 0279) | (0150) | (03149)
——— B fos | 50| 45 ) 7 | 4 | 8
Detail of Shaft Extension (1.1024 -gm) (1.97)] (1.77) | (0.275) | (0.157) | {0.3149)
A7E 19K 32 Bwe |60 50| 8 | 5 |10
{1.2598 _Joos) {2.36) | {1.97) ] (0315) | (0197} | (0:3337)

Note: Key and keyway comply with JIS B 1301-1976
(parallel key, keyway: common class).
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: Flange Surface Shaft Extension | Approx
AC Sevomotor |\ |\ 1 m| LR | LT ket Kkez| IE | K || D ! Mass
Type USADED-
LA [ LA! LB LC(LE[LG|LH|LZ | Lz S Q | kg (b)
O5E:"120E* 2371182 (137 | 55 | 45 1 82 | 158 | _ | 143 1 92 |130|200] _ [ 143 §x [ 180] 32 12 [230[135] _ |2 w |50 [17 (16)
033 | (117 639 218 | 0.7 (3.23) | 622) (569) [ (362)] (512) | (787) (45 o) | (709) | (0326)] (0472)| (306} | (059) (08651 s} | (197) | (375 (35.3)]
J0E:120E* | 257(2021157 | 55 | 45 | 82 1178 _ (143 | 92 | 130|200 _ | 143 fes | 180] 32| 12 [230{135] _ (2 % |50 |9 (8)
- (1012)| (7.96) | (6.18) | (216} | (1.7} |(323) | (7.0} (563)[(362)] (.12} | (787) (45 i) | (708) [ (01261 (0472)] (906) | (053) {08661 gons)| (197} | [419 (39.7))
18Ei"i20E 272 [ 217 (170 | 55 | 47 | 100 | 193 | 142|162 | 92 [ 130|235/ 250 | 20 3 | 220| 4 | 16 2701135 ma|B o | 50|30 (7))
(10.71)] {847) | (6:69)  (216) | (1.85) |(394) | (7.60) | (559) [(6.38) | (362)| (5:12) | (925) | (984) | (7874 Lo | (88) | (057)| (085} | (1083)] (050) (11024 Surs)| (197) | (6.2 (59.5))
22Ei"120E 287 (2321185 | 55 | 47 1100 | 208 | 142|162 | 92 [130|235| 250| 20 s [220] 4 | 16 | 270{135 ms | 2 dos | 50 [2 (2)
(11.30)] {906) |(7.28) | (216) | (1.85) | {3.94) | (8:19) | (559) | (6.38) | (3.82) | (5.12) | (925) | (984) | (7874 e} | (666) | (0157)] (063) |(1063)| (053) (11024 Sos)| (197) {[706 (63.9)]
37Ei00E | 347 (262|235 65 | 47 | 100 | 251 | 142 162 | 92 [ 130 | 2351250 | A0 o | 220| 4 | 16 |270]135 Me| R dos | 60 (39 (%)
(1366), (11.02)| (925) | (256) | (1.85) |(394) | (9.88) | (559) |(6:38) {(3.62) | (5:12) | (925) | (984} | (7874 L) | (866) 0157} (083} | 10833 (050) (12598 o)} 236} [ (86 (79.4))
* Not provided with an eyebolt.
Note: Dimensions above are applied for servomotor w/wo holding brake as well.
Approx mass in ( ) is for servomotor without holding brake.
AC Servomotor Motor Connector Types Absolute Encoder Connector Types
Receptacle | L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Pilug | Straight Plug | Cable Clamp
MS3102 MS3108 MS3106 MS3057 .
A20-15P B820-158 B820-155 -12A MS3102 MS3108 MS3106 MS3057
MS3102 MS3108 MS3106 MS3057 A20-29P B20-29S B20-29S -12A
A24-10P B24-10S B24-10S -16A

MECHANICAL SPECIFICATIONS

Reference Diagram

Accuracy (T. . R)*
Fltange surface (0%8‘11@
perpendicular to shaft ® | %385
Flange diameter 0.04
concentric to shaft (0.0016)
0.02
Shaft run out © (0.0008)

*T. I R. (Total Indicator Reading)

t Accuracy for motor types USADED-15EW, -22EW, and -37EW.

CONNECTOR SPECIFICATIONS

Motor Receptacle

Absolute Encoder Receptacle

Phase U Brake term.

Channel A output

Channel S output

Phase V | F |Brake term.

Channel A output

Channel S output

Phase W

Channel B output

Ground

Channel B output

Channel C output

Channel C output

For reset

When not provided with holding
brake, E and F are not used.

ov

0V (battery)

+5vDC

—H|lwn|(Ddjo|Z2|Zir|x

3.6V (battery)

C|T|@MiMmOO|®|>

Frame ground

257 —

Servomotors with a brake
are also available.




(5) S series Dimensions in mm (inches)

Drawing 1 USASEM-02A: 2

2235
25 L
LL LR
LT 5
M
LG LE §
48 A'..—— %5
80
.;l ©
. | 3%
| EY RN T
o N
KB
Notes:
1. iiin the models are as follows according to types of the encoder (P/R).

Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)
Vibration class : V15
Plug and clamp are not attached for receptacle connection.
Motor should be mounted. with connectors down.,

AL

Drawing 2 USASEM-03Ai_i2, -O5A!i2 (Straight Shaft)

i
|
L LR }

ABSOLUTE
ENCODER 64 o] \C
(UTMAH-B15AS) (2.52) KT
E |
R ' | |
28 0
22 b h
3 : 3
DVwol~
gla[gR HHE i 7 1
ola T 7 e — o®
5° \ . o
® 14301 417 DIA
(0.5512 Sovaa)
sl X8
(0.98)

Notes :
1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.
3. itin the models are as follows according to types of the encoder (P/R).
Standard : S (8192 P/R)
Semi-standard : W (1024 P/R)

1, -30Ai i1 (Taper Shaft)

Drawing 3 USASEM-08A! i1, -15A:

iL LR
64 LM
550 (2.52) <
ABSOLUTE
ENCODER LZ ==
(UTMAH-B15AS) W QA
OK
N X
g g N P w )
S8 oy - Lo
218 é o )
— -H 23 9
aglglx 1 [ B
A NIES SECT a2 7
elg T L
@4° &
2 TAPER 110 Lz 08
NAMEPLATE
25| 098 x8

Notes :
1. Plug and clamp are not attached for receptacle connection.
2 Key and keyway comply with JIS B 1301-1976.
(Parallel key, keyway : precise class.)
3. Motor should be mounted with connectors down.
4. i%in the models are as follows according to types of the encoder (P/R).
Standard : S (8192 F/R)
Semi-standard : W {1024 P/R)
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AC Sé&oinotor Dwg. Flange Surface Approx
Type USASEM- [ fo. | = |t [EM | LA KB KL Al B |c|ie|ie| ]z | ket
02ATi2 v as |6y | oo | om | e | | oW (ieasj;) &% [0 mfomea) o [omm| 20 ¢4
03AIi2 2 | @d | oon | s | o | an| = | ow (:Dm_gm o | o8 | 0 | a1 | 08| 32 7
05A: 2 2 é%% 5%% (15?3?) (13,1%) (;223) - (35?4) (:07“:;22) (:?1%) (0,1313) (031) (ng) (0.?36) 3864
08AI’i 3 (%05 | e | aon | om | ws | oo | o (ifm;%“‘ @ | 0ne | 0w | Gy | 0% | 53 139
18ALH 3 |Goa | 205 | oo | oo | 6% | v o (:sz*:l_“‘ s | 020 | 02 | 69 | 0% |15 259
30AH i PEq Pved 640 | o7 | & | 6 | ooy (1:3 m 0 | 024 | 07 | By | 0% | 24569

Shaft Extension

AC Servomotor | Dwg.
No.

Type USASEM- w|ajok|loa| x|s|vie| u |[wl|T

08AI 1 3°{ 18128125 121103 16 | 21 [M10[43 30 | 5 | 5
(071)| (11) | (0.98) | (0.47)| (0.41) | (0:63) | (0.83) | (P1.25) | (0169 S | (021968} | {01968
15AI 3 | 1828|2512 (10319 |21 |mi0[58 & | 5[ 5
i (071) | (11) | (0.98)| (0.47) | (0.41) | (0.75) | (0.83) | (P1.25) | (0228 S} | (04968} | (026
30AIH 3 | 20136 32|14 125/ 2224 {mm2l66 % [ 6] 6
L (079)] (1.42) | (1.26) | (0.55) | (0.49) | (0.87) | (0.94) | (P125) [ 026 _Dype) | (02382 | 02382
AC Servomotor ' Motor Connector Types Absolute Encoder Connector Types
Type USASEM- | Receptacle | L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Plug | Cable Clamp
03A[}2 MS3102 MS3108 MS3106 MS3057 B - o
05AI 12 A18-10P B18-10S B18-10S -10A MS3102 | Ms3108 MS3106 MS3057
?22 i1 MS3102 MS3108 MS3106 MS3057 A20-29P B20-295 | -B20-29S -12A
30AIH A20-4P B20-4S B20-4S -12A
Accuracy (T.1.R)* Reference Diagram
Flange surface 0.04 Servomotors with a brake

perpendicular to shaft @ | (0.0016) are also available.
Flange diameter 0.04 _© .
concentric to shaft (0.0016)
' 002 | :
Shaft run out © (0.0008)

*T.1 R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle Absolute Encoder Receptacle

Nooo
@o>0

Phase U
Phase V
Phase W
Ground

Channel A output

K

Channel A output | L

Channe! B output |[M
Channe! B output | N —

P

R

S

T

oi0im >

Channel C output

Channel C output For reset
ov 0V (battery)
+5VDC 3.6V (battery)

Frame ground - -

CIT(OMMOO|m|>
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(6) R Series Dimensions in mm (inches)

USAREM-AS5CS2K 50W, -01CS2K 100W:::--- (200V)
USAREM-ASDS2K 50w, -01IDS2K 100W:----- (100V)

L
ENCODER LEAD LENGTH L a0 |08 &
350£50(13.78+1.99) 55335) ™ " &
AWG20 X 4-CORE
‘ NAMEPLATE (024)6_ || (0.12) (#-$020) S
f il e -$5 o
/ 055 T—* y (35
ol
1B &
i .-g - ol @

[ ol s 5 &
| Q| N~ © -
‘ S| e S
.' — ] o
- - <
N 7 51 W

(0.89) 225 S & 1.8 (0.07) (2.56)

($0.31) ¢8 N S MOTOR LEAD LENGTH Al #6.2
V%’= 35050 || (#0.24) &
© (13.78+1.99) :
3 (0.12) H
R
o
© D 8
H
[=]
wn
| ™

J'HB

USAREM-02CS2K 200W, -03CS2K 300W-::--- (200V)
USAREM-02DS2K 200W, -03DS2K 300W----- (100V)

L /\
LL 30 |(1.18) |
OPTICAL 64 (2.52) mM(0.12)] 3 4-46 (4-40.24) |
ENCODER 3ns|]
' 1 14 {0.55) -
glg z
QS o )
IR 1= 3
s|® F B— s
N [*]
o Y ¢
9 7
NAMEPLATE I'1(0.12)
A P -
(1.22) §m| I|>é (0.20)
Drawing Servomotor Approx. Mass
No. Type USAREM- L LL LM S L8 kg (Ib)
C 169 139 54 0 0
1 A5 5 S2K 666) | (548) | (243) 8 3000 50 _9 005 15 (33
c 1865 | 1565 715 0
o1 D S2K (7_34) (6‘16) (2.81) ( 0.315 —000036) ( 1.9685 —8.00098) 18 (4'0)
C 1815 | 1515 875 0 0
\ 02 5 S2K 715 | (598) | (344) 14 901 70 ~S 0s0 25 (55) |
C 2055 | 1755 | 1115 0 |
03§ S2K 8.09) | (691 | (439) | (055 -Goooss) | (2756 Loz ) 31 (689)
3 05 g S2K See Drawing 3. 16 _Squ 10 _3gas 49  (108)
4 07 8 S2K See Drawing 4. (0631 _J000e3) | (4331 _300014) 7.5  (16.5)
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Dimensions in mm (inches):

USAREM-05CS2K  500W--:---(200V)
USAREM-05DS2K  500W---+-+(100V)

223(8.78)

183 (7.20) 40 (157)
64 (2.52) 19(469) - [ 3pm
OPTICAL 2.4 11100039 120 (4.72)
ENCODER 0.8y 11 n
7 |
| 25 (@ >
2|5 (0.98) %[ 8
= 5
(g -4 L=
g% 8
g T — ]
o 1y g$ J <
N 3(0.12) -
NAMEPLATE
' | o 4-¢9
ass | 0 5(020) (4-4035)
) & 77
e
USAREM-Q7CS2K 700W------ (200V)
246 (9.69)
206 (8.11) 40 (157)
64 (2.52) 142 (5.59) 301 ,
OPTICAL 2_y |1 1003 120 (4.72)
ENCODER (0.08) : ! SR
J’ N @/ ‘Q’ \
] : 25| 3 L\
) S &
§ § | (0%8) ¢ 8
1= = = 1 5-5 > ~
282 E'J_ WO [ )| §
s (8 2 NN\
8 2= | o) £/
@ T 3(0.12) /
% NAMEPLATE 449
335 Y 5 (0.20) (4-9035)

{0.20

(13)
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(6) R Series (Cont'd)
CONNECTOR TYPES

" : *Provided by customer
Ser]\io;neotor Encoder Side Motor Side +{"}in type designation is C (200V class) or D (100V
Y Receptacle . Cable Clamp | Receptacle . Cable Clamp class).
Type Plug*® Type Type Type Plug* Type Type * Note: )
1. With motor connection shown above, by plus refer-
MS3101A20 | MS3106B20 MS3101A MS31068 MS3057 |-  ence voltage, the mator rotates counterclockwise
-29P -29S 145-2P 14-2S -6A (when viewed from the drive end).
2. Dimensions of the keyway are based on JIS B 1301 ‘
MS3057 MS3102A MS3108B MS3057 “Sunk keys and their c:rresponding key ways (close ‘
MS3102A20 | MS3108B20 -12A 18-10P 18-10S -10A keys)." Parallel key has been attached. Tolerance
-20P -29S MS3102A MS3108B MS3057 of keyway is precision class.
20-4P 20-4S -12A |

MECHANICAL SPECIFICATIONS

Accuracy (T.1.R)* Reterence Diagram

Flange surface 0.04

perpendicular to shaft@ | (0.0016) ® .
Flange diameter 0.04 __©
concentric to shaft (0.0016)

0.02

Shaft wn out © (0.0008)
* 7.1 R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Encoder Receptacle

Motor Receptacle A Channel % output |K —
B Channe! A output | L —
D a g 2:::2‘\}, C| Channel B output |M -
o o ClPhase W D] Channel B output |N —
¢ °s D] Frame ground E] Channet C autput {P —
€ F | Channel T output | R| For reset
Gl oV S| OV (battery)
H[ +5vDC T[36V (battery)
J —_ . —
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Straight Shaft .
Servomotor proper is the same
extension are shown below:

LL LR
LM |, 3(0.118)

I
L8

.JJ__________ﬂ

Detail of Shaft Extension

Straight Shaft with Oilseal
Servomotor proper is the same
extension are shown below.

Dimensions in mm (inches)
Without With
BlakeuType Brake Type LR S LB
USAREM- USAREM-
s A5 {71 S2B
51 ) 8 —0.000 50 .08
- (0.31 _Q.00035) | (197 5 000s8)
01:382 | 01::sB .
30
027382 | 02iis® .19
14 _g.ou 0 003
. . (0.551 _3 gooes) | (2756 —5 gonz )
03::52-| 03:..:528
05{:s2 | 051 :s28
40 16 _0 on LU
(1.57) | (0.6299 —0.00063 ) | (4331 —§.00014)
07Cs2 07Ccs28

dimensions as standard servomotor. Details of shaft

dimensions as standard servomotor. Details of shaft

Dimensions in mm (inches)

LR Without With '
Brake Type | Brake Type LR LE LJ LK S 1] 0ilseal
3(0.118) USAREM- USAREM-
1111(0.43) -
LE ' A5 TISIS | 4517} 8288 0 0
- . 2% &5 8 —o. 50 —o.
0.98) | (1.TH | 0.3 zm ) | et 2025 ) SeoBigT
] 015718250157} 5238 ’ ' "o ~0.00035. -3 —0.00008
30 45 :
i » e (1.18) | (0.18)
I - 02:.:S25]{02:{ :S28B 0 °
3% 60 14 _o.0n1 70 —o.030
3 (1.42) | (236) | €0.551 _0 soous) | (2756 _J go12) Bi4z81
N * 0371525 |03: : S8 : - . 351 _o.00043 A —0.0012
1Bk |
e 05773525 | 051735258
40 2.5 50 13 16 90 m 0.
_ 0. 2. $B16307
m’ N (.57 | (0.10) | (1,97 | (2.87) |€0.6299 _ 000e3 ) | €4.331 —0.00014 )
Detail of Shaft Extension "®%

Straight Shaft with Keyway and Oilseal

Servomotor proper and shaft extension are same dimensions as standard Servomotor.

Oilseal is same dimensions as shown above.
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(7) P Series Dimensions in mm (inches)

Drawing 1 USAPEM-01CW2K, -02CW2K, -03CW2K (Straight Shaft, With Key)

L
LL 30 (©.12),_30(1.18)
37 (1.46 M (1.18) 3o
01024.02) | =
©28) | 7 3,1, 3
] ﬂ (0.35) (0.12) 25 (0.98)
. g
R o K W
g 8
12 === © ==
2 =) S s M <
D) 3 S \
o °% M
3 N TAPPED HOLE
o
2 4
l 4-7(0.28)DIA
- MTG HOLES
/ (?E;S)
ENCODER L2 CONNECTOR
35050 o5y (108
(37gtien OV MOTOR LEAD
35050
(13.78%197)
Drawing 2 USAPEM-05CW2K, -07CW2K (Straight Shaft, With Key)
L : |
LL 40 400157)
430169, LM (.57) 0150 (5.91) ©12)[" 3 ‘
028) | 70398 | 3 (0.43) 1
(0.12) 28
3 (1.10) _
5 8 ax
T1 o% o? k\ og
< o| 8 ~ o
g P - sl 15 =
D |0
.|
o JJ ~ M
2 Y g TAPPED HOLE
i Iv)
i g
ENCODER/ ' :
Lg%qso 13 s ﬁg(o.ss)om
(B7snieny 05N (138)] 4 TG HOLES
CONNECTOR

(1.57)
MOTOR LEAD
350250

350
(13.78%1.97)
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AC Servomotor Dwag. - . . Shaft Extension A
L LL M PpProx. Mass»
Type USAPEM- No. S QK U w T M kg (lb)
133 103 52 LU 18 25 4 4 6
01CW2K 1| (524) | (4.06). | (205) |(0.438 o) 0.7 | (010) | (0157)] (0.157) | M3 Deepgpyy | 17 (37)
136 | 106 | 55 |14 Jo | 18 | 3 5 5 10
02CW2K 1] 635) | 417 | 217) 10551 Suee)| (071) | (012) | (0197) | (0.197) | M4 Deepgag) | 20 (4.4)
140 | 110 | 59 |14 18 3 5 5 10
03CW2K 1| (551 | (433) | (232) | (0551 Sy 071 | (012) | (0307) | (0.107) | M4 Deep g | 23 (51)
160 | 120 | 69 (16 9 | 20 | 3 5 | 5 ‘ 10
05CW2K 2 | 630) | (472) | 272) |(0630 Bupe)| 0.79) | (012) | (0197) | (0.197) | M4 Deepgzg) | 46 (10.1)
160 | 120 | 69 |16 3w | 20 | 3 5 | 5 10
07CW2K 21630 | (472) | 272) |(0630 Suee)] 079) | (012) | (0197) | (0197) | M4 Deepgzg | 5 (11.0)
Accuracy (T. 1. R)* Reference Diagram
Flange surface 0.04
perpendicular to shaft ® |. (0.0016) .
®
Flange diameter 0.04 ©
concentric to shaft (0.0016) —
0.02

Shaft run out

(0.0008)
* 7. 1. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

*M ide
otor S PIN TYPE PC2005-M

(USER PIN TYPE)

350+50 (13.78*"%7) PC 2005-F

%
(0.98)

$6.5

l

!

|
i (0.26)

AWG20 x 4C
(KQvQv)
* Encoder Side
\ 350+50 (13.78* ")
| 1 Channel A output Blue
x l.i%(&— 2 Channel A output White/Blue
= 3 Channel B output Yellow
N 4 Channel B output White/Yellow
- 5 Channe! C output Green
Plug 172171-1 6 Channe! T output White/Green
Pin~ 170363-1
AWG22x3C 7 0V (Power Supply) Black
e 8 | +5V (Power Supply) Red
9 FG trame ground Green/Yellow
10 Channel S output Purple
(User Side) = .
Contact : Mode! 17036:?_1 1 Channel S output White/Purple
Housing : Model 172163-1 i
Conoaor Gaulker - ) 12 Capacitor reset Gray
Model 724649-1 13 Reset White/Gray
14 0OV (Battery) White/Orange
15 3.6V (Battery) Orange
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13.2 AC SERVOMOTOR WITH INCREMENTAL ENCODER

(1) M Series Dimensions in mm (inches)

Drawing 1 USAMED-O3§ 1 (Taper Shaft), -09B: i2 (Straight Shaft)

R
18 (0709 281 | 12(0.472) R
14 0551 10 3(0.406) 6 129 6
OPTICAL som (0.984) 4 @157 [{ o)
157
ENCODER ; MI0P1.25 4;)5’
5 ]
7 m§ (0.19685) a
g( @ g% Q 5
_— of J = o
'S :_g & 2
S SECT. XX
'~ TAPER 1/10
Notes For -03B21, -06B21 . For -08B822
1. Plug and clamp are not attached for receptacle connection.
2. Key and keyway comply with JIS B 1301-1976. . .
Detail of Shaft Extension

(Parallel key, keyway : common class.)
3. Motor should be mounted with connectors down.
4. Liin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R)
Semi-standard : 3 (2048 P/R)

Drawing 2 USAMED-12B; {2 to -44B! 2 (Straight Shaft)

LT

2-M8 SCREWS (FOR EYEBOLT)
OPTICAL ENCODER
a

f

I3
el »
a o <
E| ]
Ao T & |
2™ a

Detail of Shaft Extension

Notes :
1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.
3. iin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R)
Semi-standard : 3 (2048 P/R) i

Drawing 3 USAMKD-60B:i2 (Straight Shaft)

L
COOLING FAN LL LR
MOTOR 210(827, 2-M8 SCREWS

LR
L LE Lc (FOR EYEBOLT)
\ i r I | (0,13,..@2—

i Q

a—Y
COOLING AR i‘_ | ) o = vl _. =
. Y I N

- Detail of Shaft Extension
4-1Z DIA

105
4.13) |
o

'S

LC

Sla
x

130(5.12)
Kt2
[ Ot
IE
<

COOLING FAN
RECEPTACLE

QPTICAL ENCODER
CONNECTOR

575 (22.6)

MOTOR
CONNECTOR
Notes :
1. Plug and clamp are not attached for receptacie connection.
2. Motor should be mounted with connectors down.
3. Tiin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R)
Semi-standard : 3 (2048 P/R)
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= N Flange Surface Shaft Extension | Approx
P oot IS L | LL | v | LR | LT [KB1|KB2| IE |KL1|KL2 Mass
ype : LA| LB |LC|LE|LG|H|LZ| 'S | Q| ka(b)
2631205(150| 58 55 [127 {177 _ (109| 92 {14510 s [130] 6 | 12 {165 9 _ — {85187
o {0034 88) | 59 | 228)] 216) | (50) | (697) 1429)| (362) | (5:71) | (43307 Lop)| (5120 ] (024) | 1047 | (65} | (0:35) 5 (187)
1 132012621207 | 58 | 55 [184 1234 _ [109] 92 [145] 10 g |130] 6 | 12 | 165] 9 _ — 113 (287
(1259)| (1031} (815) | (2.28) | (216) | (7.24) | (9:21) (429) [ (362) | (571} | (43007 )| 5121 | 0240 | 10.47) | (85) | (035) (28.7)
09812t 3891331|276| 58 | 55 |253|303| __ |109] 92 [145| 1m0 Il [130] 6 | 12 [165] 9 jma 40 20 (441)
(15.31)] (13.00)| (1087)] (228) | (216} | (9.96) | (11.93) (429)] (362 | (571) | (43307 el | (5:12) | (024) | (0.47) | (B5) | (035) | 08861 L) |(1575) :
128: 1ot 344 | 265 | 211 | 79 | 54 (172 1237| _ | 139] 92 {200] 43 I [180] 32| 18 [230[135] % - 76 | 55 (485
(1354) [(1043)] (8.30) | (3:11) | (213) {(6.77) | (833) (547) | (362)| (787) {45 S )| (708} (013) [ 071} | (91} | 059) (13778 3”‘) (29%2) 22 (485)
20Bi"2 40113221268 | 79 | 54 | 2291294 | 123|139 92 | 2001 143 Jus [ 1801 32| 18 | 230[135] B D 76 29 (639
- [15.79)| (1268))1055)| (311) | (213) | (900 |(157)) (484) | (547) | (362) ) (18T) | (45 )| (7.08) (013) (071) ] (91) ] (053) (13779 ")} (2.992) (639)
308712 o |4861407|353 | 79 | 54 | 314|379 | 1231139 | 92 | 200 #43 Js [180[ 32| 18 [230]135( & I | 76 4 (904
(1913)] (16:02)| (1390} | (311 | (213) | (1236)|(1492)| (484) | 547) [ 362) | 781 (45 )| (708 (013) O71) ] ©1) | 1053) (1379 -1y 298| 41 (904)
44812 688 | 578 | 524 110 | 54 | 476|550 123 [ 149] 92 [200| M3 Jos [180] 32| 18 [230[135] £ s | 110 66 (1455)
(27.09)((2276) (2083)| (433 | (213) |(18.74)|(21.85)} (484) | (587)| 3€2) | 780) 145 S )| (7.0B) (013) (07| 91) | 053) (1653 Lys)| (433) :
608: 12 7751665 | __ | 1101 _ | 476 | 550 | 123 [ 149 | 100 | 200 143 Jus (180 [ 32 [ 18 [230[135[ @2 L | 110 71 (156.9)
(3051)| (%6.18) (4.33) (18.74) | (21.65) (484) | 587)} 394) | (787) (145 S }| (7.08){ (043) | (070 | 01) | 1053) | 16535 e | (430) '

* For servomotor of 6kW, “K” is used instead of “E”, because of externally fan-cooled type.
t Not provided with an eyebolt.

"CONNECTOR TYPES

AC Servomotor Motor Connector Types Incremental Encoder Connector Types

Contact Capacity:
Max. resistive load 110V, 0.3A

|
|

Type USAMED- | Receptacle | L-type Piug | Straight Plug | Cable Clamp Receptacle | L-type Plug | Straight Plug | Cable Clamp
i MS3102 MS3108 MS3106 MS3057
A18-10P B18-10S B18-10S -10A
MS3102 MS3108 MS3106 MS3057 MS3102 MS3108 MS3106 MS3057
AZ-22P | B22225 | Ba2225 | -12A A20-29P | B20-295 | B20-295 | -12A
MS3102 MS3108 MS3106 MS3057
oo A32-17P B32-17S 832-178 -20A
* Cooling fan receptacle : MS3102A14S- 6P
Cooling fan plu MS3108814S-6P
cOo/ing fan gabgl]e clamp : MS3057-6A Servomotors with a brake are also available.
‘ . For detailed information, refer to related
MECHANICAL SPECIFICATIONS Bulletins (TSE-S800-11.1).
Accuracy (T.l.R)* Reference Diagram
Flange surface 0.04
perpendicular to shaft ® | (0.0016) I FAN TERMINAL CONNECTION
Flange diameter 0.04 |= (For only 60B22)
concentric to shaft (0.0016) l
0.02 A | Fan motor
Shaft run out © (00008 B Fan motor
(0.0016" C —
* 7.} R (Total Indicator Reading) > -
t Accuracy for motor types USAMED-44822, USAMKD-60B22. D | Alarm terminal
E | Alarm terminal
CONNECTOR SPECIFICATIONS Fl =
Motor Receptacle Incremental Encoder Receptacle
o A ——
23 ! B
Ol
| D
A | Phase U A | Channel A output | K — |_ —F—
B|Phase v ‘|81 Channel A output | L — ' : gg/'\LD'NG
C|Phase W C | Channel B output | M —
D| Ground D | Channel B output | N —
E | Channel C output | P - Alarm Contact :
= — OFF at normal fan rotation
F | Channel C output | R ON at 1800 200 r/min or less
G|ov S - (ON during 3 seconds at start-up)
H| +5VDC T —
J

Frame ground
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(2) F Series

Dimensions in mm (inches)

Drawing 1 USAFED-02: ]
L LR LR
LT LM ©551 14, 15050 | 8](0.315)
55
OPTICAL LE 026 650226
ENCODER MOTOR LG | L€ Lc ol PO 5
\13(071) [’_‘l - A MsPlo § 4 01579)
O s
I 2 N .
Py
] g = () P
. ] Q ;g ‘ﬂq A
5 g9 g g 2 §
3 2 -gl 3 s
> N 0
S OA | =3 TAPER 1/1 2
1 K81 MTG. HOLES .
B2 . .
Notes Detail of Shaft Extension

1. Plug and clamp are not attached for receptacle connection.
2. Key and keyway comply with JIS 8 1301-1976.
(Parallel key, keyway : common class.)
Motor should be mounted with connectors down.
Liin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R)
Semi-standard : 3 (2048 P/R)

AW

Drawing 2 USAFED-05:

i1 (Taper Shaft), -13C:_i2 (Straight Shaft)

L LR
LR
L n 18 070828 12 0472) L
T ™ 14 (OSEN[1102)] [ 703 (0406) 6‘023? £ 025
s 51 6 02 41057
410150 (0984} 20
OPTICAL ENCODER MOTOR LG [LE L f 2l M10P125 . T
AN , g _omm Y
& | o g 2
3 M- AR fs¢ - g
-9 Ngle| -8 A e
e de g S|~ ~= _secrxx N N
HER
[&:1] <
X82 TAPER 1/10
For -05C21, -09C21 For -13C22

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.
4. liin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R)
Semi-standard : 3 (2048 P/R)

Detail of Shaft Extension

Drawing 3 USAFED-20C: 2 to -44Ci 2 (Straight Shaft)
L
LL LR
LT W
2-M8 SCREWS (FOR EYEBOLT)
OPTICAL ENCODER MOTOR LG L1 _%_
g X_: I ]—_ 4
2H a B
::J'_:—— h & |1
2%yt Q
KB1
K82 Detail of Shaft Extension
Notes

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.
3. itin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R)
Semi-standard : 3 (2048 P/R)
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Flange Surface Shatt Extension | Approx

AC Servomotor Dwg. | |\, ||\ | R | LT [ke1|KkB2| IE |KL1|KL2 Mass

Type USAFED- | No. LAl 1B |LC|LE|LG|LH|LZ| s | Q| kg(b
02175 * 1901153113} 37 | 40 | 90 | 132 _ {76 |87 {100|® Jm|90| 4 | 7 |120[66] _ —| 48
------ | [148)] 602)| (445 | (146)| 0157 | 354 | (519 299){(3.43) | (394) | (314% L) | (354} (0:157)] 0276} (4.72)| (0.26) :
035 236|199 159| 37 | 40 | 136|178 _ | 76 [ 87 |100|8 Jm[o90| 4 | 7 [120|66] _ —| sq32)
B (929)| 7.83) | (626) | (1.46) | (1.57) | (535) | (7.0 (299) [(3.43)| (394) | (31486 L} (354) | (0157 (0.276)] (4.72) | (026) :
0575 * 2631205(150| 58 | 55 [ 127|177 | _ | 109 92 [145|10 s [130| 6 | 12 | 165| 9 _ — |85 187

------ (1035)| (807) | (591) | (228) | (216) | (5.0} | (697) {429 | (382) | (B71) | (43307 )| (512) [ (024)] (047) | (65) | (0.35) oA
09iE 5 320 262|207 68 | 55 (184 1234| _ |109| 92 |145| 10 e | 1301 6 | 12 |165| 9 _ — 113 (287)
------ (126) |(10.32)| (816) | (228) | (2.16) | (7.24) | (9.21) (429) | (362) | (571) | (43307 e} (512) | (024)) (047)) (65) | (035) )
13Ci 20 389 | 331276 | 58 | 65 (253(303| _ 109 92 | 145/ 10 fus|130| 6 | 12 | 165| 9 |2 s | 40 | o0 (441)
- (15.31)|(13.03)| (1087)| (228) | (216) | (9.96) | (11.93) (420) | (362) [ (571) | (43007 L) 5:12) | (020){ (047)| (65) | (0.35) | 08661 Dy | (157) :
I 2 | 265 Toni [ 79 [ &4 [ 171 [207] _ [1a0] 02 T200| 3 g [180[ 321 18 Tas0[1as[s % T 76 ) ey
- (1354[1043)] 83) | 31| 213) | 673 | 033 541 | (382) | (787 | (45 - L )| 7.09) [ 013) | ©71) | (9.06) | (053) | 13779 1™ | (299) '
30C:12 g | 40113221268 | 79 | 54 229294 [123]139| 92 | 200| M3 fos [ 180| 32| 18 |230[135|% ' | 76 29 (639)
(1579)| (12:68) (1055} | (311) | (213) | (9.02) [(11.57)| (485) | (5.47) | (362} | (787} {(45 )| (7.08) | (013) | (071) [ (9.06) | (0.5 | 13779 *00 | (299) -
44C12 4861407 [ 353°| 79 | 54 | 314|379 | 123|139 | 92 | 200| M3 s (180 32| 18 |2301135|% P | 76 | . (90.4)
(19.14)|(16.02)(1390) | (311} | 213) {(1236)|(1492)| (485) | (54T { (382) | 787y |145 L )] (7090 | (013)| (071) | (9.06) | (053) | 13779 1™ | (299) :
* Not provided with an eyebolt. )

- CONNECTOR TYPES

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
025’1 MS3102 MS3108 MS3106 MS3057
: A148-2P B14S-2S B14S-2S -6A
pot MS3102 MS3108 MS3108 MS3057 MS3102 MS3108 MS3106 MS3057
2 A18-10P B18-10S B18-10S -10A A20-29P B20-29S B20-295 | -12A
200542 MS3102 MS3108 MS3106 MS3057
44C 2 A22-22P 822-22§ B22-22S -12A
Accuracy (T.1.R)* Reference Diagram
: Servomotors with a brake are also available.
Flange surface 0.04

perpendicular to shaft @ | (0.0016) For detailed information, refer to related

© Bulletins (TSE-S800-11.1).
Flange diameter 0.04 _
concentric to shaft (0.0016)
0.02

Shaft run out © (0.0008)

* T. 1. R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle Incremental Encoder Receptacle
5 %

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| Ground D | Channel B output | N -
E | Channel C output | P —
F | Channel C output | R -
G| ov S -
H| +5vDC T( -

J

Frame ground
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(3) G Series

Dimensions in mm (inches)

Drawing 1 USAGED-02:.
L
LL LR LR
L LM 35| 14, 150501 , 8]0315)
OPTICAL LE u???s)
ENCODER MOTOR \ﬁ _\f e .(0134) 650226 5
\ \13(071) = MEP1.O [ 4 (01575)
] S
] S < I
P b
] g o - s A
S 3 @
-l b V'™ o e
2| ¥ 28 1 Taeerin0 1
== 4.2 DIA ] =< @
LGN MTG. HOLES ~
KB2
Notes . Detail of Shaft Extension

1.
2.

Plug and clamp are not attached for receptacle connection.

Key and keyway comply with JIS B 1301-1976.

(Parallel key, keyway : common class.)

3. Motor should be mounted with connectors down.

4.
Standard : 2 (8192 P/R)

Semi-standard : 3 (2048 P/R)

it in the models are as follows according to types of the encoder (P/R).

Drawing 2 USAGED-05:

1 (Taper Shaft), -1 3A_i2 (Straight Shaft)

LT

OPTICAL ENCODER MOTOR LG

KLY
KL2

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.

LR
1810709) [~ 28_]12(0472
14 {0:551) (|.102')_J_1 10 3{0406)
6028] 6 ;‘o’g‘
Lc 40 25,//M|om 2%
X / mg
= 5] o =X =
3 _- e at K g
h N\ = = g =
%8| 2| =B S
= -
S -
=2 -
el [
3
— TAPER 1/10

For -05A21, -09A21 For -13A22
Detail of Shaft Extension

4. Iiin the models are as follows according to types of the encoder (P/R).
Standard : 2 (8192 P/R) .
Semi-standard : 3 (2048 P/R)
Drawing 3 USAGED-20A:i2 to -44A:i2 (Straight Shaft)
L
L LR
L M
2-M8 SCREWS (FOR EYEBOLT)
OPTICAL ENCODER N
& .U
: -
EI— 9 o 3}
EEL N & [
2 s}
4tz om
Detail of Shaft Extension
Notes :

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.
3
Standard : 2 (8192 P/R}
Semi-standard : 3 (2048 P/R)

i1in the models are as foliows according to types of the encoder (P/R).
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. Flange Surface Shaft Extension Approx
?fpesﬁmgg M9 L || M| LR | LT |Ken|kaz2| 18 [Ku|kiz Mass
' LA| LB [LC|LE|LG|LH|LZ| S Q | kg (Ib)
02i 751 * 190 | 183 | 113 | 37 | 40 | 90 (132 | 76 | 67 (100 (8 A 00 4 |7 [120[66] _ | _[ , 45
- , |04 60)| 445|149 | 050 | 654 | 619 (299) [(343)| (394) | (31436 )| (354) | (0.157)| (0:276)| (472) | (0.26) ©8)
03I+ 236|199 159 | 37 | 40 | 1361178 _ | 76 |87 | 1000 dwlo0[ a [ 7 T120le6| _ | _| 4 .as
- 929)| (78| ©26)| (1.46) | (157) | 5.35)| (7.0) 299) |(3.43)| (3%4) | (31496 L) | (354 |(0157)[(0.276)] (472) | (0.26) (132)
051 26312051 150 | 58 | 86 | 1271771 _ f100] 92 [1as[0 e T130 6 [i2[1es| o [ _ | _ |gc a7
------ (1035)| (807) | (591) | (228) | (216) | (50) | (697) (429)| (382) | (571) | 4307 Jope)| (512) | (020)] (047) | (65) | (039) S (187)
ooiiine | o |320|2621207) 58 | 55 | 184|234 _ 1109] 92 145 W0 s [130] 6 |12 [1es] 9 [ [ 1.5 087
------ (126) | 1032)| (816} | (228) | (216) | (7.2¢) | (921) (429)| (362)| (571) | 43307 L | (512 | (028)| 047)| (65) | (035) (281
13AI 2 380 | 331 | 276 | 56 | 55 12531303 | _ 1 109] 92 {145 10 fes [130] 6 [ 12 [165| 9 [2 dm | 40 [, (441)
- (1531){ (1303)| (1087)| 228) | (216) | (9%} | (1199) (429)| (382) | (571) | (43007 )| 512) [1024) | 047) | (65) | (035) |(08661 )| (157) '
20A:" 2" 344 | 265 | 211| 79 | 54 | 172 1237 | _ | 139 | 92 | 200 143 {fox 180132 | 18 |230[135]% ' 76 [, 485)
(13540043 | 83) | G4 | 219) 677 | 93 (540 | 38 |(787)[(45 L )| 7091 | (013) | (071} | (906 | (053) 113779 “Tomy| a0y | 22 (4.
30AI 2 3 | 4011322 268 | 79 | 54 229204 | 123139 | 92 | 200 | 43 fgs | 180 | 32| 18 2301135/ % A |76 | 0 oo
(1579)] (12:68)]1055)) (311) | 213) | (902) |(1157)| (485) | (547)| (362) (7.87)| (45 Ly )| (7.09) | (013) | (071} | (906} | (053) |(13779 *20m4)| (299 | 29 (B39)
44Ai 712 486 407 | 353 | 79 | 54 | 314 379 | 123|139 | 92 | 200 | M3 s | 180 | 3.2 | 18 |2301135(% | 76 |, o0
19.4)[(16.02){(1390)| (311) | (213) |(1236)](1492)| (485) | (547) | (362) [(7.87)| 45" 3y )| 1090 | (0131 | (071 | (906) | (053) |(13770 20w | 299y | 41 (90-4)
* Not provided with an eyebolt.
AC Servomotor Motor Connector Types Incremental Encoder Connector Types
Type USAGED- | Receptacle | L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Plug Cable Clamp
02i "1 MS3102 MS3108 MS3106 - | MS3057
A143-2P B14S-2S B14S-2S -6A
MS3102 MS3108 MS3106 | . MS3057 MS3102 MS3108 MS3106 MS3057
2 A18-10P B18-108 B18-10S -10A A20-29P B20-29S | B20-29S -12A
2 MS3102 MS3108 MS3106 MS3057
44A 2 A22.22P B22-22S B22-225 -12A

MECHANICAL SPECIFICATIONS

Accuracy

T.1.R*

Reference Diagram

Flange surface

perpendicular to shaft @

004
(0.0016)

Flange diameter
concentric to shaft

0.04
(0.0016)

Shaft run out ©

0.02
(0.0008)

Re

* 7.1 R.(Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle

Incremental Encoder Receptacle

o o

D A

° -]

C 8
A | Phase U Channel A output —
B|Phase Vv Channel A output —
C |Phase W Channel B output -~
D| Ground Channel B output —

Channet C output

Channe! C output

oV

+5vDC

~“|nn|lo|Zz|IZ|r|x

T NMmOoDOl® >

Frame ground
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Servomotors with a brake are also available.
For detailed information, refer to related
Bulletins (TSE-S800-11.1).

‘



(4) D Series

Dimensions in mm (inches)

Drawing 1 USADED-05E: 2, -37Ei2

(mje]

LL LR
LT M
LG LE|-
_Q
: 4?5# 3
o

KL2

OPTICAL ENCODER }

B OE

K82

KB1

Notes -

1. Plug and clamp are not attached for receptacle connection.
2. Motor should be mounted with connectors down.
3. itin the models are as follows according to types of the encoder (P/R).

Standard : 3 (2048 P/R)
Semi-standard : 2 (8192 P/R)

Straight Shaft/With Key

Detail of Shaft Extension

Note: Key and keyway comply with JIS B 1301-1976

(parallel key, keyway: common class).

LC

tC

4-LZ DIA

4.L.Z1 DIA

AC Servomotor

Shaft Extension

Type USADED- S Q |QK | T U w
O5E. 2K (33661 :gz’;) (won| 17 | 02| @i | 0z
TOE:.i2K: (3.28661 igg:;, aon | a7 | 03| 01| 02
1SELI2K (12;?024 Z%j;“;) (von| a7 | 0279 0357 | 0
2K | B, :E;“;) (on | (7 | 0275 0157 | 03t
S7ELI2KI (132598 :f)f;“;) 236|197 | 059 | 0on 03
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. ’ Flange Surféoe Shaft Extension Approx
?fpes%“é%‘é‘g L | LL|WM| LR LT |KB1|KB2| [E [KLI|KL2| D Mass
: LA{LAT[- 1B |IC[LE(LG|WH|Z|[1| s | Q| kg(b)

05E:120E* (23711821137 155 | 45 182 f1s8| _ [143] 92 [ 130|200 _ | 143 3s | 180 230 {135 2 Sm 50|17 pe)
©3) | 0.7 ©216) (0.7 323) (563)|(362)

32 | 12
(539) (622) (512} | (787) (45 G )| (7.09) | (0126) 0472} (906) | (053} (08681 Sone) | (197} | (37,5 (36.3)]

10E:7i20€* [ 2571202157 | 65 | 45 | 82 [ 178 | _ | 143 | 92 [130]200 | _ |13 $us | 180 | 32 [ 12 [230[135] _ |2 8w | 50 | 18 ()

(012} (1%6) | 618)| 16) | (1.77)|023| (10| — |(563)[362)| 512 | 081 | T |5 S )| 1090|1018 |c0472)| 206) | 0500 | (08661 S | 197 | (410 207
1SEII20E | 2121217 | 170 | 86 | 47 | 100 | 193 | 142 | 162 | 92 | 130 | 235 | 250 | 20 dug |20 4 [ 16 [or0[135 ]y, 0% o |50 [0
(1071)] 847)|669)| 216) |(185) | 394)|7.60) | (59 |(638) |(362) | (512} | 025 | (984 7874 Ly | 666) {10157 (063) {063} (053 | M | (11006 S | 197 | 662 50511
20E{120E |27 232|185 | 55 | 47 | 100 | 208 | 142 | 162 | 92 | 130 | 235 | 250 | 20 dus |220 | 4 [ 16 (270|135 [\ 0ol B oo |50 | 2 9

- (11.30)] 8061 |(7.28)| (216 | (186} |(394) | (8.19) | (559) |(638) |(362) | (512 | (225) | 1984) | 1874 Qo) | 86D {10257 | 1083 | 10831 050) | M8 {11001 Sy | 197) | 706 6390
B7EII20E | S[ 2821235} 65 | 47 | 1001258 | 142 | 162 | 92 | 130 | 235 | 250 | 20 g 1220 | 4 | 16 [270[ 135y, l® s |60 [ (0
[1366)]102)[(925) | 25 | (186) (394) [10.16)| (559) |(638) (362) | 512) | (825) | (884) | 1574 Lo | 866) | 10157)| 1089 [ )| 1053 | M8 [ s Sy | 239 | 36 0]

* Not provided with an eyebolt.
Note : Dimensions above are applied for servomotor w/wo holding brake as well.
Approx mass in { } is for servomotor without holding brake.

CONNECTOR TYPES

AC Servomotor Motor Connector Types Incremental Encoder Connector Types
Receptacle | L-type Plug | Straight Plug | Cable Clamp Receptacle | L-type Plug | Straight Plug | Cable Clamp
MS3102 MS3108 MS3106 MS3057

A20-15P B20-158 B20-18S | -12A MS3102 MS3108 | MS3106. | MS3057
MS3102 | MS3108 | MS3106 | MS3057 | A20-20P | B20-29S | B20-20S | -12A
A24-10P | B24-10S | B2410S | -16A

MECHAN'CAL SPECIFICATIONS Servomotors with a brake are also available.

Accuracy (T.1.R)* Reference Diagram For detailed information, refer to related
Bulietins (TSE-S800-11.1).

0.04
Flange surface (0.0016)
A4

perpendicular to shaft ® | %38+,
Flange diameter 0.04 IL,
concentric to shaft (0.0018) . II

®

0.02
(0.0008})

* 7.1 R. (Total Indicator Reading)
t Accuracy for motor types USADED-15E3, -22€3, and -37E3.

Shaft run out ©

CONNECTOR SPECIFICATIONS

Motor Receptacle Incremental Encoder Receptacle

Phase U [ E |Brake term.
Phase V | F |Brake term.
Phase W | G —

Ground

Channel A output

Channel A output
Channet B output
Channel B output
Channel C output
Channel € output
ov

+5VDC

Frame ground

QiO|m|>»

When not provided with holding
brake, E and F are not used.

Hloln|/v|ziZr|x
J

}
!

| T (nmo|O|w|>»
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(5) S Series Dimensions in mm (inches)

Drawing 1 USASEM-02A: (2, -03A: 2, -05A:_i2 (Straight Shaft)

LL LR .
LT LM LE LC
LG
K Lr Py
¥
i ﬁ 9
5 of
] . = 1
% %lj] | f
b FL—T 417 DIA
19.5(0.77) KB1

Notes .
1. Type USASEM-02A32 terminates in bare wires with a waterproof gland (seal) fitting.
Therefore, the MS-connector part differs from the figure above.
For details, contact your YASKAWA representative.
2. Plug and clamp are not attached for receptacie connection.
3. Motor should be mounted with connectors down.
4. }in the models are as follows according to types of the encoder (P/R).
Standard : 3 (2048 P/R)
Semi-standard : 4 (2500 P/R)

Drawing 2 USASEM-08A: i1, -15AI i1, -30A! i1 (Taper Shaft)

LL LR
T ™ c R
LG . LW, Q QA
LE _ LE
| aK
x P w
a
: 1/ ]
o L .
] B 2 9 , ?q i e
— & ol
%3 - - 3 SECT. a-a
= U i g 2| ® TAPER 110
< f 4LZ DIA
a
s
a
<
=4
= K81 *For only -15A31.
kg2
20(0.79

Detail of Shaft Extension

Notes

1. Hexagon socket head bolts should be used to mount the motor.

2 Plug and clamp are not attached for receptacle connection.

3. Key and keyway comply with JIS B 1301-1976.

© (Parallel key : precise class.)

4. Motor should be mounted with connectors down.

1in the models are as follows according to types of the encoder (P/R).
Standard : 3 (2048 P/R)

Semi-standard : 4 (2500 P/R)

o

— 274 —




Drawing 1

AC Servomotor Flange Surface and Shaft Extension Approx
Type USASEM- L LL | LM | LT | LR | KBt - Mass
LA LB LC | LE | LG | LH | Z S kg (Ib)

02A: 1D 1645|1345 95 | 395 | 30 | 76 | 80 | % s | 65 | 3 6 | 89 | 5 |8 dm |,

(648) | (530)| (3.74) [ (1.56) | (1.18) | (2.99) | (3.15) | (1.9685 & ) [(2559)| (0.118) | (0.24) | (3.50) | (0.797) 0315 Sum) | @1

0GAI"i2 | | o 39|30 | 78 | 90 |0 Sw | 80 | 3 | 8 [05] 6 [1 I, 5.7)
{7.05) | (587) | (433) | (154) | (118) [ (3.07) | (354) | (27589 Y} | (315) | (0118} | (0.31) | (4.13) | (0.236) 05512 Jae) | < >

05A: 12 200 4 171 | 132 [ 38 | 30 [ 100 | 90 |0 fwm [ 8O | 3 8 | 105 | 6 MU 4w | o4 73)
(791 | (673) | (5200 | (154) | (1.18) | (394) | (35) | (27559 L) | (315) | (0.118) | (0.31) | (413) [(0.236)| (05612 o) | o= 7

Drawing 2
Flange Surface Shaft Extension Approx
%;m LW ] 7| R ket |kee|ku kL2 _ ; Mass
. . LA| LB |ICILE|G|H|LZ|W|Q |QK|oa| X|S|V]|P V] W| T kag(b)
OBA: " 1257 (199 (1485505 | 58 1 115 | 168 | 102 8 130 (10 dms (20| 3 [0 ws| o w]om|sw|wa]w!a|meles & | 5] s 6 (132)
T 01278015851 199)| 228)| 459 (74) 402 (339)| (512 307 Sim| 472|012 04 | 61) {036)| 07| 111 | 08| (04n | 041} 051 | 10851 | #1281 10160 O 0108 1) :

154771 |25512675(am5] 56 | 58 (166512095 ) 109 | &7 | w5 110 Ses [ 10 6 |2 [wes] 9 |18 | 28| 5|12 [03] 0|2 [m0|58 &
"7 |80 (802)| 22)|(228)|(656) (9491429113490 671 43007 Bl 512 | 102 047 185} | 0350|070 (11 (08| 10n | 04110751083 | 1281|1028

B0AIZ | T4 W) 20| 6 | T0 | 26|26 | 5| 6 ) A0 143 o 0 | 6 | 6 |20 |35 ] @ | %)) wlis| 2 uees & (6|6 |, (529)
Tl e @4l | @2) {(eTe){ @) (1087) (532|343 (781143 Lo 7081|1026 1071)| 01} (0531|079 {142 [ 11261 {10551 | 10491 (087} | (0941 P51 (026 L fo2N020] 24 (52

CONNECTOR TYPES

515
(01%8)'(0.1%8)[ 11 (24.3)

AC Servomotor Motor Connector Types Incremental Encoder Connector Types
Type USASEM- [ Receptacle | L-type Plug | Straight Plug | Cable Clamp | Receptacle | L-type Plug | Straight Plug | Cable Clamp
O3A[ :2 MS3102 MS3108 MS3106 MS3057
05A.:2 A18-10P B18-10S Bi8-10S -10A MS3102 MS3108 MS3106 MS3057
?g:: MS3102 - MS3108 MS3106 MS3057 A20-29P B20-29S B20-29S -12A
30Ai7H A20-4P B20-4P B20-4P -12A
Accuracy (T.1. R)* Reference Diagram
Flange surface 0.04 : Servomotors with a brake are also available.
perpendicular to shaft ® | (0.0016) For detailed information, refer to related
: © Bulletins (TSE-S800-11.1).
Flange diameter 0.04 |
concentric to shaft (0.0016) .
0.02 ®
Shaft run out © (0.0008)

* 7.1 R. (Total Indicator Reading)

CONNECTOR SPECIFICATIONS

Motor Receptacle Incremental Encoder Receptacle
5
23
A | Phase U Al Channel A output | K —
8 [ Phase V B | Channel A output | L —
C|Phase W C | Channel B output |M -
D| Ground D | Channel B output | N —
E | Channel C output | P —
F | Channet'C output { R —
G| ov S —
H) +5vDC T —
J

|
[

Frame ground




13.3 SERVOPACK

13.3.1 Rack-mounted Type CACR-HR:

Dimensions in mm (inches)

CACR-HRASBABI11 to -HRO3BAB11, CACR-HRA5BAB12 to -HROSBAB12

CIRCUIT
PROTECTOR

4.6 (0.24) DIA / BATTERY
MTG HOLES /
Foit® Approx
*sv y CAng-eHR ,mstf)
dek| " {0000 000 (0 oooo 40 e
ael LAYl =l @ ] 3 02BAB12
1 T8 2 U0 000000000 | g [osseere
by T = ) 05BABI2 z';
v e (8.
i | Afmomm, | s
/wmc- 3 ¥ e » ] 02BABT1
s sﬁﬁﬂv i 250 6.84) NAME PLATE 03BABT]
D ‘9) 100 (394)
CACR-HR05BAB11, CACR-HR10BAB to -HR15BAB
CIRCUIT
FROTECTOR pATTERY
46 (024) DIA
MTG Housi\
Approx
s, Jg“‘ ST 31 cnChn s
" . (000 000 - oo toese_[srizs
- E (000 000D - aovoon |1+ SeBABN (570201
r glal o ° =
villo - 8§
& oAl [ o om o
o E-04 | | g
TERMINALS )/ﬁ MTG . s 250 (9.84) NAME PLATE
25 100 (3.94) (1.77)
©98) 150 5.91)
2CN connector for c::::hmems
Case R-20L
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Receplacle MR-20M (Made by Honda Tsushin Co.)

3CN connector for cable
Case © MR-20L
Receptacle MR-20F (Made by Honda Tsushin Co.)

4CN connector for cable
Case : MR-20L
Receptacle: MR-20F (Made by Honda Tsushin Co.)

5CN connector for cable
Case MR-50L
Receptacle MR-50F (Made by Honda Tsushin Co.)




13.3.2 Base-mounted Type CACR-HR | ‘BB ‘
. Dimensions in mm (inches)
CACR-HRO03BB to -HR15BB CACR-HR20BB, -HR30BB
27 (0.28) DIA = AIR COOLING
2-7 (0.28) DIA = A . -MTG HOLES = FLOW _ FAN
MTG HOLES g . | @
: {
[LELL)
e f F9E
= - e
3] T =
J £ = o & i REGENERATIVE
of = i By & ; = L RESISTOR
2 ele : g = 1 H
CIRCUIT S E)s . M ES N
BREAKER » 1l gz v i 3ls adhaf
10M4 SCREW N\._., = = 29118 4
TERMINALS \ [E§£3 g 8
M4 TAPPED HOLE = 3 BRAKER TETE N !
FOR GROUNDING \ + Sl L' - i
o8 ] ar 10-M4 SCREW s
171028 — " TERMINALS
100 G.9o) w g M4 TAPPED HOLE ! -
W FOR GROUNDING 7oz
160 (6. ' ™00 2
630 MAX_|  Approx. Mass: 7kg (1551b) INITREATINGY Rt b
. e : 150 (5.91) =
/ _ . 160 (6.30) MAX, v
g / T /'= TN Approx. Mass ;. 9kg (19.91b)
tedl ‘ .
L (N g
si= : /
& ] - / <
o e o) < St [ Z /
<9 N @z .
210 fHISTTEm) [ S|= |gefmrsm] =
- S . o
3= 245 S8 e mem] o)
=& QS | .. =
o|E Bls e LB
8lo 23S 210 3
J 88 E HE
— xr
— 3|E 3¥
e
CACR-HR44BB ' CACR-HR60BB
g : 2.47(0.28)DIA
. = COOLING AIR MTG HOLES 2|8 cacr :
ia 7_1_ (Gozg)o ﬂ;A 9 FAG AR _ 2| , CACR-HRCBG0BB
¢ £ 3 =
- 3 T + ¢ E3 4 T
»
+ » [ ® 0,
. 3 = H e
BDBSESD [ 1/O PACKAGE ] [ I E ) E:
REGENERATIVE R P I q:g@ T
= &9 RESISTOR z It i P
=4 M 8 1 I H 1 IH
83 & » = 4 <ﬁ H T
o & it 1} A Ed H ' !
ols I | & i b
g ' )
sk : SEIE I It
=[] . CIRCUIT 2 [ " b
1 = BREAKER - € { o Y
= = I A oy
CIRCUIT = 2 : v
BREAKER == 8| | YL 1 | = = :BE"Q Y
N [ vl : 9-M5 SCREW S
10-M4 SCREW P tJ TERMINALS
TERMINALS 2 L
M4 TAPPED HOLE §Redé%s + e
FOR GROUNDING Secesee : 6-M4 SCREW
| -7 (0.28) B 7(0.28) & TERMINALS
T 100 (3.00) e M4 TAPPED iig‘(;gg’) = Approx Mass : 14kg(30.91b)
- =g HOLE FOR !
150 (5.91) : GROUNDING Attachments
[~ Approx. Mass . 12kg (26.51b) (;%rdb?’_tlr’;s%l\acaR-HMBB)
~S.
o — F L 2CN connector for cable
1 3 oST g Case :MR-20L
| - r;: — v r_: = Receptacle : MR-20M*
@ E: " 2l % 3CN connector for cable
Q|- g|< = > Case : MRB-20L
: 5 < = i 3 g Receptacle : MR-20F*
N = ol =
sl - E - ) 4CN connector for cable
z(3 RE &8 b Case  MR-20L
=19 a2ls =2 g Receptacle : MR-20F*
a1z 4(8 2% &E
2|2 e gz & - 5CN connector for cable
v = g I i i Case : MR-50L
o] 8 = g ' i - Receptacle : MR-50F*
- — 277 = [} 4~ '
) =1 * Made by Honda Tsushin Co.

COOLING FAN




EAPPENDIX 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 setting in checking method.

When it is required for YASKAWA to set parameters before delivery, fill out your
machine configuration and specifications (sections [J) and the required items in Par.
14.7 and contact your YASKAWA representative.

14.1 APPLICATIONS

14.2 ORDER ELECTRICAL DEVICES

Name Type/Specifications Qty

AC Servomotor With encoder pulses/rev

AC Servopack

External Position Indicator | MCIF-L8 (Sigh + 8-digit)

DG-SW (1 Set) MCIF-D80 (Only position reference data)
DG-SW (2 Set) MCIF-D86 (Position or speed reference)
Parameter Setter PF803-ASY
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.

14.3 MACHINE CONFIGURATION

14.4 SPECIFICATIONS

Machine Specifications Servomotor Specifications Servopack Specification
Using Axis ~ | Rated Output Input Power
kWi Supply
Max. Rated Speed Continuous
Speed of Qutput Current
Movable Section r/min
Total "] Max. Speed Max. Output
Deceleration Rate r/min | Current
Load Moving e
Amount per Load_ | Used Speed TN s
Shaft Rotation ' r/min
Load Torque * Rated Torque Nem
| : ‘ (1b in)
Loed Inertia Rated Current
Ju Arms
Reference Unit(min.) | | Rotor Inertia kg e nf
s (1b*in+s?)

*

* Motor shaft conversion
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14.5 SPEED DIAGRAM

{
.
t
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14.6 PARAMETER SETTING TABLE"

No Name Setting Range Unit Set Value
1 | Position Loop Gain 0 to 200 S
2 | Speed Loop Gain. 1 to 200 X5]w/(Jut Ji)Hz
3 | Integral Time Constant 1 to 255 X 2ms 10
4 | Ist Feeding Speed (V,) 1 to 240000 (X1000) .
reference unit
5 | Linear Accel/Decel Time(t,) 8 to 60000 ms
6 | Positioning Complete Range 1 to 250 Reference unit/min
7 | Motor Selection Code 0to 79
8 | Number of Encoder Pulses 4096 to 32768 Pulses/rev (atx4)
9 | Encoder Selection Code 0: absolute,
1: incremental
10 | ABSO Error Detection Range 0 to 99999999 Pulse (atx4)
11 | Load Moving Amount per Load Shaft |1 to 15000000 Reference unit
Rotation
12 | Gear Ratio | Motor Shaft Speed )
— Setting 1 to 10000000 Rotation
13 Load Shaft Speed
14 | Mode Setting 0 to 11111 L]
b0: Motor rotating direction 0: FWD run, 1: REV run
(+at reference) ccw (1))
bl: Finite/infinite 0: finite, 1: infinite
positioning mode
b2: Linear/rotating motion 0: linear, 1: rotation
b3: Position reference mode 0: absolute, 1: incremental
b4: Position data code 0: 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 L] o
b0: Current limit - 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
1-step/2-step
b3: Speed limit 0: motor max. speed, 1: set
bd: Accel/decel type setting |O0: linear (l-or 2-step),
1: selected in operation mode
18 | Function Selection 2 0 to 11111 i ]
bO: Software overtravel 0: £99999999, 1: set
(position reference fault
detection)
bl: Backlash compensation 0: not provided, 1:set
b2 | Speed Automatic 0: fixed by position reference method, 1: set
reference mode
~— input method
b3 Manual mode
bd: Zero-point return Choming) | 0: not used, 1: used
mode
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14.6 PARAMETER SETTING TABLE (Cont'd)

No Name Setting Range Unit Set Value
19 | Function Selection 3 0 to 11111111 L]
b0: OT signal 0: used, 1: not used
bl: STOP signal 0: used, 1: not used
b2: Holding brake 0: not used, 1: used
release signal
b3: Pulse status in pulse mode | 0: A¢ +B¢ X4(fixed), 1: select
b4: Pulse output division rate|0: fixed dividing ratio L:1
1: set dividing ratio
b5: Positioning (station) near | O: not used, 1: used
signal
b6: OT signal switching 0: P-0T, N-OT operation in plus/minus direction,
1: N-OT, P-OT operation in plus/minus direction
b7: Torque reference filter 0: no change, 1: change
time constant change
20 | Function Selection 4 0 to 1111111 1] ]o
b0: 0
bl: BExternal position 0: not used, 1: used
indicator
b2: Station No. (O 0: provided, 1: not provided
b3: Simplified S-curve 0: not used, 1: used
Accel/Decet
bd: Pr72 function setting 0: not provided, 1: provided
b5: Pr65 function setting 0: not provided, 1: provided
b6: Pr66 function setting 0: not provided, 1: provided
31 | Feeding Speed 2nd speed
—] (X 1000)
32 3rd speed 1 to 240000 )
— reference unit/min
33 4th speed
34 | Current Limit Plus/minus side
—{ Value -
35 Plus side 0 to 400 %
36 Minus side
37 | Feedforward Compensation Value 0 to 100 % 0
38 | Linear 2-step Time (t5) 8 to 60000 ms
— Accel Decel ——
39 : Switching 0 to 240000 (X1000)reference
speed (Vs) unit /min
40 | Software Plus side
overtravel
— (position ref- - - +99999999 Reference unit
41 |erence fault de- | Minus side
tection value)
42 | Backlash Compensation 0 to 30000 Pulse
43 | Braking Time 8 to 1000 ms
44 | Brake ON Motor Speed 1 to 10000 1'/min
45 | Positioning (station) Near Range |0 to 30000 Reference unit
46 | Speed Limit Value 1 to 240000 (X1000)reference
unit/min
47 | Exponential Time constant (t¢) |8 to 1000 ms
——{ Accel/Decel -
48 Bias speed (Ve) 0 to 240000 (X1000)reference
unit/min
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(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 . Feeding speed .
57 | Lero-point Approach speed 0 to 240000 (x1000)
~——— Return reference unit/min
33 (Homing) Creep speed :
54 ggg%gnégaveling 1 to *99959999 Reference unit
61 | Speed Automatic mode 0: internal speed selection at contact,
—>—] Reference 1: DG-SW. 2: serial command. 4: speed table
62 Manual mode
Input Method )
63 | Pulse Signal Status 0: A¢ + B¢ x4, 1:A¢ + B¢ x2.
(with Pulse Mode) 2: Ag + B¢ X1,
3: sign + pulse train,
4: CCW pvlse + CW pulse
64 | Qutput Pulse Dividing Ratio 12 to 60 2/N
65 | Function Selection 5 0 to 1111111 [T T
b0: Zone signal 0: not used, 1: used L
bl: Station near signal 0: not used, 1l: used
b2: DG-SW read-in time change | 0: not change, 1: change
b3: DG-SW digit number shift 0: no shift, 1: shift
b4: 0 0
b5: 0 0
b6: g?gﬁgloghggggletion 0: not‘change 1:change
66 | Function Selection 8 0 to 11111111
b0: 0:
bi: 0:
b2: 0:
b3 . 0.
b4: Sl%lion No. output 0: not extend 1:extend
extension
b5: 0
b6 : 0:
b7: Servopack axis address 0: not provided 1:provided
67 | External Position Indicator
Decimal Point Position and Digit 0to7
Number to Shift DG-SW Digit
68 [ Accel/Decel | Automatic mode 0: linear or simplified S-curve. 1: exponent
~ 69 | Type Manua!l mode
70 | Selection Pulse mode
71 ' Zero-point return
mode (Homing)
72 | Function Selection 7 0 to 11111 | ‘T T T
b0: Overrun detection alarm 0: detect, 1: not detect
bi: Remaining data after 0: hold. 1: abandon
STOP signal
b2: PG selection when using 0: by L-PG signal. 1: Forcing motor PG
line PG
b3: Echo-back at 0: not echo back, 1: echo back
initialization
b4d: 0K response for command 0: no response. 1: response
b5: Monitor data transmission | O: sent repeatedly
spec change 1: sent only once
76 | Simplified S-curve 0 to 124 (+2)ms
Accel/Decel Time '
77 | DG-SW Read-in Scanning Time 24 to 2000 - ms
80 | Torque Reference 0 to 100 (X32.5) us
Filter Time Constant )

Parameters 21 to 30, 55 to 60. 73 to 75, 78 to 89. 91 to 99 are for future

use

and all are set to “0”
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14.7 PARAMETER CHECK LIST

14.7.1 Parameters Related to Motor Used

Motor Type: (Pr7 = Codes as shown in the following table)
M Series F Series G Series D Series
Cswer | o | uspl | Cote | Mgt | tote | 'Rrg | cote
0 027 1 i1 10 02/ 511 50 40
03:7%11 1 03775701 11 037511 51 41
06: 511 2 053701 12 05: i1 52 05E { 42
09B {2 3 09501 13 09i 5 53 10E {7 43
12B {: 2 4 13C ;2 14 1BA:2 54 15E {2 44
20B 173 2 5 20C {7} 2 15 20A {32 55 228 [ 45
308 {2 6 30C {32 16 30A I 2 56 378 {2 46
44B {7} 2 7 44C {3 2 17 d4A {7 2 57 47
USAMKD-60B {3 2| 8 18 58 48
S Series R Series (For 200V) R Series (For 100V) P Series
S| e | e | Gt | Mot | Cote | g™t | cote
024 20 30 60 70
03A 2 21 31 61 71
054 {7} 22 ASC e | 32 ASD 32 | 62 72
08A [ 23 01C {3 2 33 01D iz 2 63 01C {32 73
154 3 24 02C 2 34 02D {32 64 02C 32 74
25 03C i3 2 35 03D i3 2 65 03C i3 2 75
304 {3 26 05C {: 2 36 05D {3 2 66 05C {32 76
27 07¢ I3 2 37 67 07C i 2 77
Encoder type
s Method: [J Absolute encoder (Pr9 = 0)
[ Incremental encoder (Pr9 = 1)
» Number of pulses: [J 1024 pulses/rev (Pr8 = 4096)
(] 2048 pulses/rev (Pr8 = 8192)
(] 2500 pulses/rev (Pr8 = 10000)
[] 8192 pulses/rev (Pr8 = 32768)
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14.7.2 Parameters Related to Machine Specifications

@® [ Linear motion (Prl4b2=0) @ U Finite positioning (Pr14b1=0)
[J Rotating motion (Prl4b2=1) (] Infinite positioning (Pr14b1=0)

® [ Total reduction ratio_ (=Pr13/Pr12)
@ Motor rotating direction when load moves in plus direction (viewed from load side)
] CCW (Pr14b0=0)
(1 CW (Pr14b0=1)
Reference unit(minimum) A = ' (mm): position resolution o
Load moving amount-per load shaft rotation P= (mm) (Pr11=P/A)

~ (Note) Limiting conditions: 0.01 < (Pr8 X Pr12)/(Pril x Prl13) < 100

® @
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14.7.2 Parameters Related to Machine Specifications (Cont'd)

@D Accel/Decel type

(] All-mode | [] All-mode |[[J All-mode {J Set in each Mode (Pr17b4=1)
Linear Linear Simplified
1-step 2-step S-curve
Accel/Decel | Accel/Decel | Accel/Decel | Linear Linear Simplified | Exponential
Speed Speed Speed 1-step 2-step S-curve Accel/Decel Speed
O O O [ Prés=1
Automatic Pr17h2=0 Pri7b2-=1 Pr20b3=1 Pr17b2, Pr20b3
Mode [Setting are ]
Pr68=0 Pr68=0 Pr68=0 not required.
] O O d (] Pré9=1
Manual Pri7b2=0 Pr17b2=1 Pr17b4=0 Pr17h2=0 Pr17b2=1 Pr20b3-1 Pr17b2, Pr20b3
Mode [Setting are ]
Pr17b4=0 Pr17b4=0 Pr20b3-1 Prég=0 Pré6g9=0 Prég9=0 not required.
] O O Pr70=1
Pulse Pr68 Pré8 Pré8 Pr17h2=0 Pr17b2=1 Pr20b3-1 Pr17b2, Pr20b3
Mode to Pr71 to Pr71 to Pr71 [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 1 pPr7i=t
Zero-point Pri7b2=0 Pr17b2-=1 Pr20b3=1 Pr17b2, Pr20b3
Return [Setting are ]
Mode Pr71=0 Pr71=0 Pr71=0 not required.
| Vi Vil-x-> . ' A Vil
Lo W A7 N s P
i ' N P AN v ! ! T
t, t, t, t, t] t t,
Pr
V1(m/min) 4
V5(mm/min) 39 _— _— _—
V6(mn/min) | 48 _— _— —
t1(ns) 5 _—
t5(ms) 38 —_— _— —_—
t6(ms) 47 —_— _— _
t7(ms) 76 —_— m— e

(Pr4, 39, 47) = (Speed)/(1000 « A)
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14.7.3 Parameters Related to Position Reference Method

@© Reference input method
= Setting not required

[[] Station No. Input [7 DG-SW Input [ Serial [} Command Table
Communication Input No. Input
Pri5 0 1 2 4
Pri6 Number of Stations___ |
Prldb4 Position Data
(] Binary(= 0) 1 , 0
[JBCD (=1 .
| Position Display
bl E gotdused E: (B
, se =
Pra0 Station No. “0"
b2 Provided (= 0)
Not provided(= 1) |2 Wil R
Zone Signal
Pr65h0

Not used (= 0)
Used =1

;| Position Display

Pre7 Decimal Point Position

®@ Reference mode [J Absolute value (Pr14b3=0)
[ Incremental value (Prl14b3=1)

14.7.4 Speed Reference Method

@ Reference input method

= Setting_not required

Position [ Station No. (] DG-SW Input (] Serial Communi- | [} Command Table
Speed ‘Reference Input _ . cation Input No. Imput
Reference Pri8 |Pr6l|Pr62| Pri8 |Pr6l|Pr62| Pri8 |Pr6l|Pr62| Pri8 [Prél | Pr62
(] Contact* b2=0 [idiihen ] b2s1 b2=1 ] b2=1 0
, CJ DG-SW Cannot be used | b2=0 be=1 Canno
Automatic | [ Serial b2=1 2 | b2=l1 b2=0 b2=1
Mode Command i 4 L
O %g‘é“}’gnd Cannot be used Cannot be used b2=1 4 b2=0
{J Contact* b3=0 | b3=1 b3=1 b3=1
] DG-SW Cannot be used b3=0 b3=1 Cannot be used
Manual [ Serial b3=1 | 2 | b3l b3=0 b3=1 5 2
Mode Command H
- 10 Command Cannot be used Cannot be used b3=0 b3=0
Table :
* Select from internal speed by contact (only speed to be used is set.)
Ist speed: Vl= mm/min (in/min) (Pr4)
2nd speed: V2= - mm/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)




14.7.5 Parameters Related to Position Control

@ Speed loop gain
Motor inertia Ju =

} (Motor shaft conversion value)
Load inertia J. =
Pr2 = 20 X (J. + Jw/Ju

Note: When mechanical system regidity is low and oscillation occurs, lower the above
value.
@ Positioning complete range
C= mm Cinch) (Pr6 = C/A)
® Positioning near range :

[J Not used (Pr19b5=0, Pr45 setting not required)
(] Used (Pr19b5=1)

L—» Positioning near range N = mm (inch)
(Prd5 = N/A) |

14.7.6 Selection Func{ion

® Zero-point return Choming) mode:
[J Not used
(Pr18b4=0, Prd9 to 54 setting not required)
[ Used (Pr18b4=1)

Prid

Mode 1 OMode I
(Decel LS + C¢ pulse) (STP signal)
Prd9 = 0 Prd9 =1 ‘

ZERO-POINT RETURN
FEEDING SPEED !

ZERO-POINT RETURN

APPROACH SPEED ZERO-POINT RETURN

APPROACH SPEED

ZERO-POINT
RETURN
CREEP SPEED

ZERO-POINT RETURN
CREEP SPEED

Operation Pattern

ZERO-POINT RETURN ZERO-POINT RETURN
“INAL TRAVELING DISTANCE FINAL TRAVELING DISTANCE
lero-point Return 50 [ (] Motor FWD direction(=0) [] Motor REV direction(=1)
Feeding Speed ‘
min | 51 Setting not required
Feeding Speed™*' (inch/min)
. m/min_ | 52
Approach Speed*' (inch/min)
_ my/min_ | 53
Creep Speed*' (inch/min)

mm_| 54
Final Traveling Distance*'(inch)

* 1 Pr51 to Pr53 = (Speed)/(1000- A)
+ 2 Pr54 = (Distance)/A
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@ Pulse mode [CJ Not used (Pr19b3, Pr63 setting not required)
[J Used (Pr19b3=1)

L—»Signal status ,
(0 90 ° phase difference 2-phase pulse x4 (Pr63=0)
(] 90 ° phase difference 2-phase pulse X2 (Pr63=1)
(J 90 ° phase difference 2-phase pulse X1 (Pr63=2)
[J Sign + pulse train (Pr63=3)
(] CW +. CCW pulse train - (Pr63=4)
® Current limit [J Not used (Pr17b0=0, Pr34 to 36 setting not required)
[J Used (Pr17b0=1)

(] Plus/minus sides current limit value % (=Pr34)
(] Plus side current limit value % (=Pr35)
(] Minus side current limit value % (=Pr36)

@ Speed limit [J Not used (Pr17b3=0, Pr46 setting not required)
(] Used (Pr17b3=1)
' L_, mm/min
Speed limit value (inch/min)
Pr46 = (Speed)/(1000 « A)

® Software overtravel
[ Fixed (Pr18b0=0, Pr40, 41 setting not required)
[J Parameter setting (Pr18b0=1)

1]

Plus side software overtravel Ip :
) mmCinch). (Pr40)

"

Minus side software overtravel In
mm(inch) (Pr4l)

Note: When incremental encoder is used (Parameter 9 = 1), software overtravel
becomes effective after zero-point return Choming).

® 0T signal [J Not used (Pr19b0=1)
' [J Used (Pr19b0=0)
@ STOP signal [J Not used (Pr19bl=1, Pr20b4, Pr72bl setting not required) .
(] Used (Pr19b1=0)

L—* Remaining data processed after STOP signal

(] Leave  (Pr20b4=0, or Pr20b4=1, Pr72bl=0)
(] Abandon (Pr20b4=1, Pr72bl=1)
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14.7.6 Selection Function (Cont'd)

Holding brake release signal
(] Not used (Pr19b2=0, Prd43 and Pr44 setting not required)
[] Used (Pr19b2=1) ‘

L—[:i Braking time ms (=Pr43)
Brake ON motor speed r/min(=Pr44)
@ Backlash compensation

(] Not used (Pr18b1=0, Pr42 setting not required)
(] Used (Pri8bl=1) ;

L—» Compensation value 6 = mm(inch) (Pr42)
Prd2 = (& x32768% Pri12)/(AXPr11XPr13)
@ Pulse output [ Not used (Pr19b4=0, Pr64 setting not required)
[] Used (Pr19b4=1)

L———> Dividing ratio (2/N) N = (Pr64 = N)

@ Line PG [J 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 (Pr20bd=1, Pr72b2=1)
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